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AUTHOR'S NOTE 

It is with a great deal of pleasure that we present the Specialized Auto Radio Manual, 
Volume I. 

The tremendous growth of the auto radio industry and the rapidly expanding market 
requires that such a manual be available. 

There are in this country a large number of auto service stations, who have affiliated 
themselves with one or more auto radio manufacturers. These service stations are specializing 
in auto radio receivers exclusively. Consequently, they are interested solely in auto radio 
receivers. 

It would be an injustice to expect such organizations to purchase copies of the Perpetual 
Trouble Shooter's Manual, which now totals about 3000 pages, to secure the comparatively 

small amount of auto radio data, when they can find no use for the remaining thousands 
of pages covering home radio receivers. Hence we have made this, the Specialized Auto 
Radio Manual, complete in itself and limited exclusively to auto radio receivers. 

In order to make the Specialized Manual complete it was necessary to include about 
116 pages of service information which have already appeared in Volumes I, II or III of 
the Perpetual Trouble Shooter's Manual. This amount of duplication is just a small 
portion of the total contents of the manual and we feel that it is entirely justified. 

By having all of the information under one cover, only one manual need be referred 
to when working on an auto radio job. We have tried to make the Specialized Auto 
Radio Manual as complete as possible and to include every one of the auto radio receivers 
ever manufactured by the organizations represented. We have paid particular attention to 
peak frequencies, electrical values, voltage data, socket layouts, installation notes, etc. 

Everything in the form of information available for publication has been included. 

We wish to focus your attention upon the eleven pages headed "Symposium". In 
these eleven pages we have gathered special ignition-interference elimination data, shop 
equipment data, antenna data and general installation data from the manufacturers whose 

names appear in the text. We sincerely hope that this information will prove of value 
and that you will appreciate the different view points expressed in these pages. 

We wish to take this opportunity to express our thanks to every one of the manu-
facturers, their chief engineers, the engineering departments, service managers and service 
departments and sales departments for their courteous co-operation. 

JOHN F. RIDER 
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SUBJECT--AUTO RADIO SERVICE EQUIPMENT, 
TOOLS AND SERVICE PARTS STOCK 

17. 
18. 
19. 
20. 

In order to provide each Authorized Auto Radio Service Sta- 21. 
tion with complete facilities for the effective and efficient 
handling, of auto radio installation and service work, United 
Motors has developed a most comprehensive program. The entire 
arrangèment has been worked out so as to fit in with the needs 
and requirements of any station-- from the one starting from 
"Scratch" to the station already in the business and having 
a fairly complete layout... 

No station can hope to do a satisfactory job of auto radio 
work unless the proper tools, equipment and facilities are 
available Those facilities which can be considered as in-
dispensable are as follows: 

A. PERSONNEL 

It goes without saying that the radio service station 
cannot render proper service without at least one 
competent and capable radio man. United Motors will 
assist Authorized Stations to the fullest possible 
extent, where desired, in the selection and training 
of their auto radio service personnel. 

B. TOOLS AND EQUIPMENT 

To properly handle auto radio service and installation 
work, the station will require: 

1. Electric portable drill-- 3/4" chuck 
2. Drills-7/16", 3/8", 5/16", 1/4", 3/16", 7/64", 9/64" 
3. Hammer 
4. Center punch 
6. 6" Crescent wrench, or equivalent 
6. Screw drivers- 1/8", 1/4", 3/8" blades 
7. 5" diagonal side cutters 
8. 5" square jawed pliera 
9. 200 watt electric soldering iron 

10. 5" long nose pliers 
11. Socket wrench set 
12. Cold chisel 
13. 10" Rat- tall file 
14. 10" Mill Bastard file 
15. Steel rule 
16. Small bench vise 

10" Tin snips 
Roll of 1/2" high voltage adhesive tape 
Hack saw with 12" blades 
Roll of Rosin core solder. ( Do not use acid solder 
or soldering flux.) 
Test and work bench, with convenient outlets 
for " A" battery current, necessary " B" voltages, 
antenna connection, and handy location for tools 
and miscellaneous parts. 

22. Testing equipment--
(a) Test meter or " Set Analyzer." 
(b) Test oscillator 
(c) Tube checker 

23. Test cables ( for testing sets and speakers on or off 
the car) adapters, test speaker and service kit. 

The first twenty items can of course be obtained 
locally if the service station does not already have 
them available. It is in connection with the balance 
of the list, however, that the average station is apt 
to run into trouble unless someone with a knowledge 
of their problem is in a position to advise and help 
them. For this reason, United Motors has gone to 
considerable expense and trouble to develop and work 
out an auto radio set-up for its service stations with 
the following in mind. 

(a) Lowest possible first cost 

(b) Will not be obsolete as soon as new 
models come out 

(c) Will lend itself to servicing all makes 
and models of auto radio sets 

C. SERVICE PARTS STOCK 

Unless someone is in a position to make intelligent 
recommendations with respect to a service parts stock, 
one of two things is bound to occur--

1. The station will not have necessary service 
parts when they are needed. 

2. The station will put in a complete stock in 
order to anticipate its needs, and will end 
up with a lot of obsolete and " dead" stock. 
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1  INSTRUCTIONS FOR SUPPRESSION OF IGNITION INTERFERENCE 

AND ANTENNA INSTALLATION 

The following sections give standard instructions for suppression of ignition interference in 
an all when a Stnanberg-Carlson Radio Receiver is installed. Instructions are also given 
for the uf an antenna in ears not already equipped with a built-in antenna. 

While the insbitcli,Ius give', for the suppression of motor interference are those generally 
used in practice, it must be remembered ti I at many ears present individual problems in suppres-
sion and may require special trealmeid. The Iirocciitere ut such special treatment will be learned 
after several installations are made. 

SECTION I—SUPPRESSION OF IGNITION INTERFERENCE 

Standard equipment fur suppression of ignition interference consists of eight P-23618 Spark 
Plug Suppressors, one P-23619 Distributor Suppressor and Iwo P-23163 Capacitors (one-micro-
farad). These are to be used to prevent ignition interference from being picked up by the radio 
receiver while the motor is running. They should be installed as follows: 

• NW,.II nr.,:•N II NI, 

111,11, Iph flue, stow., 4 ....fern 44 
P,1% 1,2'.1KN 

Fig. I. Mounting of Spark Plug Suppressors. 
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1—Spark Plug Suppressors—Remove the high tension leads, one at a (line, from the top of 
each spark plug. Mount the spark plug suppressors on the plugs and connect the high 
tension leads to the terminals provided on the end of the suppressors as shown in Fig. 1. 
The suppressors should be mounted in a horizontal position when possible. In some cars 
it will be necessary to obtain !he "Splice-In" type Suppressors, P-23620, shown in Fig. 2. 
These are installed by cutting the high tension lead a short distance from the plugs. Then 
screw the two cut ends into The two ends of the suppressor. This type of suppressor 
should be mounted as close to the plugs as possible. Care should be taken that a good 
contact is made between the wires and the screws and the wires should be taped to each 
end of the suppressor to prevent any tendency to become loose. When dual ignition is 
used, each spark plug must be equipped with a suppressor. 

I ,../‘,To SPLICETN • SUPPRTSSOT iref NED IN 15061 
TENSION / PAD CLOSE 10 PtuG 

5,119, ,uP9PESSOf 
pso 0 P40 Of 9.1PE 

Lo—ma' --Brml..zez.ur 

Fig. Z. Method of Attaching "Splice- In" Suppres.oca. 

2—Distributor Suppressor—If the distributor is of the plug-in type, disconnect the center high 
tension wire from the head. Plug the split end of the distributor suppressor into the 
socket from which the wire was removed and insert the wire in the free end of the sup-
pressor as shown in Fig. 3. For cap type distributors use the P-23620 "Splice-In" type sup-
pressor connecting it into the high tension lead from the rotor arm of the distributor as 
close to the distributor as possible. If the car has two ignition coils a suppressor is neces-
sary in each high tension lead to the distributor. 

P 9309 D619961110P 9.1,1ESSCa 
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Fig. 3. Mounting of Distributor Suppressor. 
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Pig. 4. Mounting of Suppressor Capacitor on G lot. 

3—Generator Capacitor—Clamp one of the P-23163 Capacitors to the frame of the car gen-
erator as shown in Fig. 4. The screw holding the cut-out relay ordinarily may be used for 
this purpose. Connect the capacitor lead to the terminal on the generator side of the cut-
out. In some cases interference will be reduced by connecting the capacitor lead to the 
other side of the cut-out, therefore the most suitable position must be determined by trial. 

4—Ammeter Capacitor—The other P-23163 Capacitor should be fastened securely to the in-
strument panel Ohl is metal) as zhown in Fig. 5, or to• some metal part where a good 
ground connection will be insured. Connect the lead from this capacitor to the battery 
side of the ammeter. In some cases this capacitor will be more effective when its lead is 
connected to the dome light, stop light, or horn wires. The proper connection for the best 
suppression should be determined with the motor running by noting the effect of connect-
ing the capacitor to the several places in succession. 

TIOPAGI BAT1TIN 
9111 EY 511651111 

CAP /weep 

CANT 10 DAMN 

METAL INSTTIATLN1 
PANEL Cl CAR 

P 93163 SUPPMSSOOCAPA0101/ ATTACHED TO NET& 
RAM P,OPIT Of 151111.63151 PAM. Cl 10 SGME 
NII1AL PART Oi CAP PeOvICINO A GOOD OiCare 

Fig. 5. Connection of Suppressor Capacitor to Ammeter. 

In extreme cases it may be necessary to connect a capacitor to more than one of these 
points at Ille same time to obtain reception free from interference. Also, in some cases 
interference will be further reduced by connecting a P-23163 Capacitor between the bat-
tery side of the ignition coils and the car frame. 
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The above Powedure should elfeelivelY suppress interference fi  the eleelrleal sYslem of 
the car. However, if in certain eases sufficient suppression is not obtained, il may be necessary 
lo apply one or more of the following methods: 

5--14elernsine if lite interference is radiation picked up by the antenna or by lile receiver 
itself. This can be done by grounding the all lead where il leaves Ilse receiver. If 
Ilse motor interferenet. stops, il is fissile certain that â is being picked up on the ault•sma. 
If the interference continues, lite indication is that part of the noise is being picked up by 

the receiver itself. 

6--If the latter indication is observed. Sisal llu• interference is being picked up by the re-
ceiver, snake sure that all ground connections arc elt•an and tight. If Ilse instructions for 
installing Ilse receiver have been carefully follomeil and all the receiver Wires have been 
kept out of the motor compartment, Users. should be no receiver pickup. 

7—In the case of antenna pickup of motor interference, first lw sure that the antenna lead 
is properly shielded from tue receiver to the antenna ami that this shield is properly 

grounded. If this precaution has liven taken, rotor arm of the distributor should be 
peened to reduced the gap belt titi it and the t•onlacts ill the distributor ht•ad. Extreme 
caution should be used in doing this to ps•event banning the distributor. 'the gap between 
the arm and the contacts should be held lo about MO I int•It Ina \ nouns, but care must be 
taken that the rotor does not brush any of tha• contacts. I ', lidding up rotor arm with 
solder is not reco llllll ended as tht• solder is sill tut. lait iii away. Peen the rotor arm by 
placing it on a flat steel block and hammer the end of the rotor carefully with a small 
mad  • • I's In  Repeat this opt•rati llll until them is just sufficient clearance ( about 
.004 inch). Dress the end of the rotor with a file. to its original shape. The judging tif hue 
correct amount of lengthening of tht• rotor arm "nay be done by plating a heavy chalk 
mark on each of the contacts. After the ants is lenglIst•ned. the distributor is aseisibled 
and the motor turned over so that ihe arm makes a complete revolution. •I'lle cap is then 
removed and the end of the arm examined for traces of if a mark is found, tht• 
contacts are esamined to delermint• which one has close spat•ing and the arm filed it, clear 
it (or them). If the distribulor head is considerably "off center", it ina)• be necessary to 
replace it. If there is evidence of lite nth's- ! touching the conlaels, file oil about .001 int•Ils 
and recheck. If the rotor is double slides'. Wilt ends should be treated in the same 111:111-
ner. The operation should be comph•le on one end before doing the other. 

8-11 the motor interference still continues. rt•suovi the high tension lead between the coil 
and distributor, turn on the ignition switch and crank the car by hand. If "clicking" is 
heard in the loud speaker. Ilk' indication is Hull part of the interfertlict, at hast is front 
the low tension circuit or breaker points in the distributor. If this is the case, re e On 
prisuary lead running from tht• ignition coil to the breaker points on Ihe distributor and 
replace it with a piece of No. 11 shielded low ie nsinn cable. The shield a this cable should 
be grounded in Iwo places with consit•cli.•iis : is short as possible. If necessary, replace the 
lead front lite switch Its the ignision coil tt sill No. I I shielded low tension cable, making 
good ground connections to the shielding. Cary must be taken will' the shielded leads sit 
that the connections lo Ilse errd ,av itch or distributor are nol grounded. Never use a by-
pass capacitor on the distributor side of the primary of the coil as titi  operation of the 
motor will be affected. 

9—After malting lest given in ( I) and 110 rliCkillg WAS be assumed thal the in-
terference is coining from ate high tension see lary ciressii id' thy ignition system. All 
low tension wires which run parallel to or in Ilse lielà of the high tension eirt:ssils act as 
carriers and they should be moved whenet ir possible, or the high tension st lits re-rouled. 
In eases where the high tension manifold is ust•il to house low ti•rision wires, the removal 
of die low tension wires from the manifold m ill be •aillicient. In cars m here the ¡ grill ion 
coil is mounted ots the instrument panel or elst•‘‘ lo re under the cowl, one of twit pro-

cedures should be followed. leirsl, shield the high ' tension lead front Ilse coil lo the dis, 
'ritualise. This may be done by covering the lead with flexible Imms and running Ilse si iii' i1 
of hollow copper ba•aid over hie loons. The shield should be grotunled to the frame of the 
coil at one end and to the motor block or high tension manifold at the other. This lead 
should be run as flit-v(11y ; is possible from lin' coil to the motor compartment, even if il 
net•t•ssilated drilling a new little in the dash. Sec I, il may be necessary as a last resort 
lo tito vi' the ignition coil (or ( oils) into Ilst• motor compal Insets( on account of coupling of 
the electro-magnelie field of lin' coil with the receivt•r apparatus. blossul the coil on the 
motor block as near as possible lo the distributor, making Mire that a good ground contact 
is anaintaint•d. If il is necessary to mount the coil above the motor, make stun' that a loca-
tion is selech•t1 where the coil will stay sufficiently cool. The new primary wires required 
should be of No. I I shielded low tension cable. These wires should not be run close lo the 
high tension lt•ads and the shields should be well grounded. 

10—In many cases a good electrical contact between the motor block, dash, and frame of the 
car mill eliminate much of the interference. •rhese electrical connections may be made by 
connecting together Ihe parts m ills short pieces of one inch copper braid. Such bonding 

may be particularly necessary on those cars having the motor mounted on rubber, in such 
eases tut' bonds from the motor block   be long enough to allow for vibration. A 
good connection helm yen the instrument panel and the body and frame a ow car may 
aid materially. 

I 1--1•:tery wire, rod, or pipe dial runs Ir  the motor compartnu•nt through the dash may 
radiate interference and they should be grounded to the dash. list' Ilea% v Ile\ copper 
conductor or braid lo ground, then to the dash, altos\ mg for any   II;; ssary id 

rods. If they are rusty, scrape diem clean so thal the copper conductor inay lie secure-
ly sob!. I. d to Ihens. I he s% conduit I ha oils to the base of the dislributor in some cars 
should also be groutided in the same manner. In many casts the steering colonist must 
be bonded to the dash. 

12— In some eases the interference being heard will be caust•t1 by loose wires in Ilie electrical 
system of lii, far. Connections to all lights, horn hullo's and horn, cigar lighters. etc., 
should be elst sri' that the contaets are clean and the wire connections are light. 
The c000rrijoo of .1 P.2316:1 1:;111:11rii./1. Olt the battery lead feeding One or iutirrt tif iher.e 
;mu, wtil deeitled etreel on Ilic interference. This is especially true of 
lite d • light wires is luit a roof antenna is used. 

13 — Any metal parts of the car making imperfect or intlt•rmiltent contact wills the metal 1.:1•1• 
tuf lilt' 1 *Cei‘t r or associated equipment will cause suds, s in titi' loud speaker. To pry-
v yid such interlerent c. choke wires or rods, 1,1 utIonieliT copper tubes, ele., should 
not he allow ril lo rob sin the receiver. Thp balfrry, ( II' l'ableS, should be secured Si, 
lhat they will not make poor or internfilleul contact with the metal parts of the car. 

C.ars which hat e thy high tension iring near the bottom of tut' engine compartment will 
have ni great sintissnit of interfert•fiCe introduced through the wooden toe boards. The pas-
senger will transfer this intrrference to the antenna through his body. .% ginsunded 
screen over the toe boards on Ilse passenger side will eliminate this interft•rt•nee. 

15 —The ignition system of die ear must be kept in good condition. Plugs lied are fouled or 
have improperly adjusted gaps will affect titi, operation of the receiver as vied as thaituf 
die car. The same is Inn. of burned or improperly adjusted breaker points. 

16 -- Electrical disturbances from nearbv power lines or other t•leclrical equipost•in should slid 
be confused wills ignition interferilice. Such disturbances will be licard whether 1bl' 1101 

the  i01' is running, but the iguil .  interference should he checked in a locatioss that 
is free from other disturbances. 
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SECTION 2—ANTENNA INSTALLATION 

ROUT' ANTENNAS: 

roof anienita should be used for efficiency and best results for distance reception. There 
are four types of top construction (besides the open and convertible cars) commonly used by the 
.itit bile manufacturers. These types with their particular antenna installation are as follows: 

1—Tops With Slat Construction—In these cars the headlining should be lowered, working 
from the front to rear. This can be accomplished by removing the moulding between the 
windshield and the top of the car. This moulding is usually held in place by two or three 
screws. Next remove the moulding on bolls sides of the car, running from the front of 
the car to the back of the rear door. Now drop the headlining from the top of the car. 

For the amitettusa use a good iron screen, galvanized or tinned after weaving, or a cop-
per screen tinned after weaving. The mesh should be No.8 or smaller. The thirty-six inch 
width of MNCell is satisfactory in practically all installations. 

Three inches should be maintained as clearance between the screen and all metal 
work of the top of the car body. A section should be cut ont of the screen to leave this 
clearance around the dome light. 

The wiring in the top to lise dome light and switch must be run along Ilse side of the 
top frame and then along the lop edge of the side of a bow to the dome light fixture. In 
wine cases it will be necessary to shield this douse light lead oil account of ignition inter-
ference. 

Tack the screen to the bow which is farthest in the rear hut which will still give the 
required three inches clearance Irons the rear metal apron. With Ilse end of the screen 
lined up w ill the bottom front edge of the bow, the screen is lacked against the face of 
the bow, close to the top, as shown in Fig. 6. It is necessary to tack Ilse screen in this 
manner so that the listing strip used to support the headlining can also be tacked to 
the face of thelow. 

On bows un which the listing strip is not lacked, the screen may be tacked along the 
bottom of the bow as shown in Fig. 6. The screen should be tacked to each bow from 
the back to tlw front. Do not allow the screen to come closer than three inches to the 
metal aprons along the sides and the metal frame above the windshield. 
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r.g. 6. '1•..thod of Installing Screen Antenna. 

If the receiver is to be located at the right-hand side of the car, the shielded lead-in 
should be connected to that side of the antenna. If the receiver is to be. on the left-hand 
side of the'car, the lead-in should be connected to the left-hand front corner of the an-
tenna. (See paragraph 6. on "Connection of Shielded Lead-In"). If the types of screen-
recommended. (tinned or galvanized) are used, it will only be necessary to make the 
lead-in connection to one corner of the antenna. If an untinned or ungalvanized screen 
is used it is desirable to solder a bond across the entire front edge of the screen antenna 
and solder around the edges of the hole provided for the dome light as shown in Fig. 7. 

After the antenna and lead-its have been installed, they should be tested for grounds. 
A high resistance voltmeter and a forty-five volt battery should be used, testing between 
the antenna lead and the body of the car. The test connections should not be held with 
the fingers as Use leakage, due to the body, will cause a meter reading. 

If the system is free from grounds. the headlining and truss may be replaced: After 
this is done, check the antenna again for grounds. 

2-7'ops With Poultry Wire Reinforcement—When cleared of grounds, the poultry wire net-
ting used in some automobile lops may be used as an antenna. This may be done in one 
of two ways. The top deck may be removed and the netting cut away from where the 
edges ground on the car body, but the more practical method is to drop the headlining 
for the entire length of the car. The netting can then he cleared of grounds from under-
neath. 

The netting is cleared of grounds by cutting a strip three inches wide around the four 
sides of it. The portion of the poultry screen used for the antenna is then laced securely 
to the portions remaining attached to the car by a strong waxed cord. The cords used 
should tse pulled tight enough to hold up the center portion of the screen and thus pre-
vent Ilse top from sagging. Be sure to bend the sharp ends of the wire so that they will 
not puncture the top or headlining. The lead-in is attached in the same manner as de-
scribed above. The dome light wires may have to be rearranged so that there is a mini-
mum of coupling between them and the antenna. 

3—Tops Will, Fabric Construction—In a few cases this top construction will be encoun-
tered; il is similar to the slat type except that the wood slats are replaced with strips of 
muslin stretched over the wooden bows. If these strips are not tacked to the bows, the 
antenna screen may be slipped ils between the strips and the bows. In such case,•the 
screen need only be tacked to the front and back bows used to support the antenna. In 
case the strips are tacked to the bows, the antenna should be installed and the lead Con-
nected in Ilse same manner as with the slat type construction. The edges of the antenna 
screen should be kept three inches away from the metal parts of the top. 

4—Tops With Metal Braces—In case there are diagonal metal braces in the top, these braces 
must be freed of grounds so that the efficiency of the antenna will not be impaired. 
Usually the rear ends of the braces are fastened to the wood top frame while the front 
ends are fastened by brackets to the front corner posts. The headlining should be low-
ered and the work done from the inside of the car. First, release the front ends of the 
braces. Next, ream out the holes in the brackets and use fibre washers and sleeve bush-
ings to insulate the cross brace bolts from the brackets. The dome light is usually con-
nected to one of the braces. Disconnect it from the brace and run a new lead to the ear 
body for the dome light ground. When both braces have been insulated the antenna 
should be installed as detailed above. 
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PAGE 1-5 SYMPOSIUM 

5—Other Types of Tops—Metal bows may be encountered in a few cars. In this type of top 
a wire antenna is used. The headlining should be lowered and screw eyes or staples 
securely fastened around the wood top frame of the Scar. These staples should be sepa-
rated from the metal bows by about three inches but are so spaced that wire threaded 
through them will be parallel to the bows and the loops will be about two inches apart. 
A No. 18 gauge stranded rubber covered and braided wire ("lamp cord") should be used. 
The end of the wire after the lacing is completed is brought over to one of the corner 
posts (depending on the location of the receiver) for connection to the shielded lead. This 
antenna system should be carefully tested for grounds before replacing the headlining. 

Open and convertible models constitute a different type of antenna problems. There 
are two types in general use; the wire antenna and the under-car antenna. The wire an-
tenna is the inore efficient when the top is kept up but its operation is impaired when the 
top is down. In cars where the top is folded into a metal compartment, the wire antenna 
is useless when this is done. While the under-car antenna is not as efficient as thé wire 
antenna in the top, it willb preferred if the top is kept folded a considerable portion of 
the time. 

As the tops of open and convertible models are made to fold back, the wire antenna 
cannot in any way interfere with the operation. Such an antenna is installed as follows: 
Remove the top material and lay it back, leaving the side flaps in place. Secure a piece of 
top fabric matching that just removed and fasten it properly in place over the cross ribs 
and over the side flaps. Next cut a piece of drill cloth or muslin approximately three 
inches smaller than the width of the top and about the length of it. Holes should be 
punched in the drill cloth in rows three inches apart, parallel to the cross ribs. Space the 
holes about ten inches apart in each row. Now weave a No. 18 stranded rubber covered 
and braided wire ("lamp cord") back and forth through the holes in the cloth. When 
this is completed the cloth is fastened to the front and rear bows only. The antenna lead 
should be brought down in the rear so the top may be lowered easily. The shielded lead 
may be attached at the point where the top joins the body. The top material and all trim 
must then be carefully replaced. Check the antenna with a battery and voltmeter to make 
sure it is not grounded. 

Where it is desired to use an under-car antenna, the P-23617 Antenna Outfit should 
be obtained. Complete instructions for installation are supplied with this outfit. 

CONNECTION OF SHIELDED LEAD-IN: 

When the antenna is installed in the roof of the car and it is not possible to bring the lead 
down inside the front post, the shielded lead should be installed as shown in Fig. 8-A. In cars 
with built-in antennas or cases where the lead is brought down inside the post, the shielded lead 
should be connected as shown in Fig. 8-B. Be sure to securely ground the shielding at the point 
where it is attached to the antenna or the lead. In the latter case, leave a very minimum of wire 
unshielded. In any installation do not use a longer length of shielded lead than absolutely neces-
sary. In the case of a built-in antenna provided with a shielded lead, this lead should be replaced 
with that furnished with the Stromberg-Carlson Receiver. 

ROOF ANTENNA SCREEN 

SHIELDING OVER ANTENNA 
LEAD CONNECTED TO METAL 
FRAMEWORX OF CAR 

BARE CONDUCTOR 
COVERED WITH 
FRICTION TAPE 

TO ANTENNA IN 
ROOF OF CAR BARE CONDUCTOR COVERED 

WITH FRICTION TAPE 

ROOF ANTENNA SCREEN 

SHIELDING OVER ANTENNA LEAD CONNECTED TO 
METAL FRAMEWORK OF CAR 

SHIELDED ANTENNA LEAD SHIELDED ANTENNA LEAD 

Fig. 7. Method of Connecting Shielded Antenna Lead. 
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boot Antenna - For efficiency and best results for distance reception,a Roof Antenna should 
be used. There are four types of top construction Gommonly used by the automobile manufac-
turer. First, tops with rlat construction: In these cars the headlining ehould be lowered, 
werking from the front to rear. This can be done by removing the moulding between the wind-
shield and the top or the car which is usually held in place by two or three screws. Then 
removing the moulding on both sides that runs from the front of the car to the back of the 
rear doer. When this is removed you will notice the headlining is tacked to the trim rail. 
beineve the tacks from this, and the headlining will drop down. When replacing this head-
riling if care is taken to put the tacks back in their original holes,and moulding put back 
in place, it will he hard to tell that it has been taken down. After the headlining is 
deem, if the top le of slat construction, /18 rubber covered stranded wire may be strung 
back and forth between the slats, tacking it to the front of the top and to the last bow 
ueed. Aeout 60 to 75 feet of wire is sufficient. Be sure to keep the wire at least four 
inchee from the metal sides of the top which is called the quarter deck. A lead-in should 
be fastened to one end or thin wire and brought down through the corner post most conven-
ient to the location of the receiver. It is also possible to use, instead of this stranded 
wire, copper screening. When this latter is used, care should be taken that the screen is 
kept at least three inches from any metal part of the car and the dome light. See Figure 4 
which shows how this type of antenna should be installed. A stranded copper, rubber and 
cotton eovered lead-in wire should then be soldered to the front corner nearest the re-
ceiver end then run down through the corner post. Be sure that the screen is tacked se-
curely to the bows, being careful not to tack the screen to those bows to which the head-
linine e:rip. is fastened. 

Tops Wit:. elre Construction - The headlining is removed by following the same procedure as 
above.. Tre sire mesh may te used as an antenna by cutting out a three inch strip around 
the eser sides. The center portion of the mesh is then laced securely to the part still 
remaining attached to the car by use of a strong cord. This should be pulled tight enough 
re hold the center portion of the mesh up and to prevent the top from sagging. A lead-in 
teniad be soldered to the corner of this mesh nearest the receiver and run down tee corner 
test. The dome light wires may have to be re-arranged so that there is a minimem of cou-
Petrie between them and the antenna. 

eabric Top Construction - The same procedure can be followed as in the slat, top construc-
tion with the exception that if you use a copper screen, it should be placed on top of the 

tows and tacked at both ends. 

Cars with Metal Braces - Some cars have metal diagonal braces to strengthen the top and 
usually these braceo are fastened in wood at the rear and in a metal frame at the front. 
It will be nereesary that these braces be freed of grounds or the efficiency of the antenna 
will be greatly reduced. This can be done by removing the braces at the front and reaming 
the holec to allow the use of a fibre washer or sleeve bushing to insulate the cross brace 
bolts from the brackets. Usually one of the dome light wires is connected to one of the 
eraeee and tnis lead will have to be disconnected from the brace and a new lead run to the 
body or the car. 

naining Leerd Plate Antenna - For ease of installation and minimum requirement of time the 
Majeetic i6586 Running Board Antenna is recomMended and may be purchased from the Majestic 
Distributor in your territory The Majestic Running Board Antenna comes complete with 
Instructions for mounting and is shown completely installed le Figure 3. 

Peen the rotor. It may be necessary to nduce the gap between the rotor arm and contacts 
of the distributor head. Extreme care should betaised in this operation to prevent harnine 
the distributor. Peen the rotor by placing it on a flat steel block and hammering the end 
with a small machinist's hammer. Repeat this operation until there is just sufficient 
clearance - about . 004e. The rotor must not be allowed to touch toe contacts. lf there is 
evidence or the tutor touehing the contacts, file off about . 001" and recheck. Earil'ilne 
up the rotor arm with solder is not recommended au the solder is very soon burned away. ¡ ir 
some cases, where the rotor is badly worn, it may be best to substitute a new one. 

If the motor interference still continues, it may be well to determine the source. This 
can be done by removing the high tension lead from the coil to the, distributor, turning on 
the ignition switch and cranking the car by hand. If a clicking is heard in the epeaker, 
you may be sure that part of the trouble comes from the breaker points in the distributer 
or low tenzion circuit. It will then be necessary to remove the primary lced which runs 
from the coil to breaker pointa on the distributor, and replace it eite a No. 14 shielded 
low tension cable, being sure not to run close to the high tension leans. The reielding 
must be grounded in at least two places. All ground connections must te as short as pos-
sible. It may be necessary to remove the lead from the switch to the coil and ropeace eith 
a ea. 14 shielded low tension cable being sure to ground the shielding. Care must be used 
when snielding so as not to short the coil or switch. Never use a oy-pass condeeeer on 
this eart of the circuit because it will effect the operation of the motor. 

When you have tested to determine the source of rotor interference and no clicking was 
heard in the speaker, we may assume that the interference is coming from the high tenelon 
or secondary circuit whlch is possibly* the eerst source c/ motor interference. All wires 
which run parallel to or: within the fiel- of eeie part et tee circuit act as carriers and 
should be moved whenever poseible, or the high tension wire re-routed. Sometimes the car 
manufacturer utilizes the high tension manifold to hold various wires ànd just removing 
them from the manifold will be sufficient. he careful to keep the high tension lead as far 

as possible from the receiver. If after moving the wires, the interference continues, the 
high tension lead should be selelded. Care should be used when shielding the high tension 
lead to prevent the current from leaking through to ground. To prevent this first cover 
the high tension lead with loom, then run this chieldirie over the loom. The shielding must 
be grounded in at least two places ( to the coil and motor block or high tension manifold). 
When the coil is under the cowl or bulkhead, the high tension lead should run as direct as 
possible to the motor compartment. This will eometimee necessitate drilling a new hole 
about one-half inch in diameter in the firewall or dash. 

Due to the electromagnetic field surrounding the ignition coil, it may be necessary, when 
the coil is under the cowl or bulkhead, to move it into the motor compartment. Mount it on 
the motor block as close to the distributor an possible and be sure that a good grcund con-
nection is maintained. If it is found necessary te mount the coil over the motor, care 
should be taken that it is so mounted as to stay sufficiently cool. New primary wires will 
be required and shielded No. 14 low tension ignition cable should be used. Caution. Do not 
run these wires close to the hige teheion lead, but ground them well. ONLY MOVE THIS COIL 
AS A LAST RESORT. 

In a number of.cases,the establishing of a good electrical contact between the motor block, 
fireman and frame of the car will eliminate such of the interference. In assembling 
automobiles, oftentimes paint or other substances will prevent a good ground connection 
from being made between the various metal parts of the car-which form the ground circuit. 
These poor connections will have no apparent effect on the operation of the car. However, 
when a radio receiver is installed, it is especially desirable to maintain all the metal 
parts of the car at the same ground potential. This is accomplished by connecting together 
with short pieces of shielding the motor block, frame, and firewall and sometimes the body 
of the car. Bonding may be particularly necessary on those cars having the motor mounted 
on rubber blocks. When bonding toe motor to the firewall, use one inch shielding and make 
the bond long enough to allow for vibration of the motor. 
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Installation of Antenna. The type of antenna installation to be used in con-
nection with the Majestic Automobile Receiver consists of two types of op-
tional ehoiee to the purchaser. 

In eases where the automobile is to he used at extensive distances from 
broadeasting stations, rat her than in the metropolitan areas of large cities where 
broadcasting stations are numerous, the top antenna is recommended. 

Several types of top antenna installation are illustrated in this Manual. A 
a ›- 8 k > z three to four in cle ch aranc m e ust be maintained from the roof's metal shell -as 1 

m well as alit nit the donte light v8 i ri [ lg. 
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In eases where the automobile ‘vill be driven in the city principally, or in 
localities not in eXeeSS Or 150 Illi I s tiqn large broadcasting stations, the Under 
%irriage Antenna may he used. 
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CAR TOP COVERING 

DITIONA 

TOP ANTENNA 
OVERCNG LEAD 

BOTTOM FLAPS 

SECURE END OF ANTENNA WIRE 
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INSTALLATION OF ANTENNA FOR OPEN CAR 

It is absolutely neeess:ir‘ I» have the radio rhassi>keffinuled to the frame of 
he ear . 8s t Il as the 8-ont t•iel tall mid all shidded karts. NVIlen a ground con-
neetion is wade, it must he soldered tight and en a clean surfai-e. I;rounding 
the Remote Control Drive Housing is not necessary. 

It will be found that the above standard filter system will eliminate motor 
noise in practically all wakes of ears. In those eases where motor noise is not 
sufficiently reduced by the standard filter system, a small amount of investi-
gation will indicate which leads are causing the trouble and require shielding 
or an additional filter condenser. 



To install the distributer suppressor pull out 
wire from coil to the distributer, insert stud 
end of suppressor into distributer. Then insert 
end of wire from coil into the other end of the 
suppressor. The distributer 
suppressor at the other end of this wire is 
placed over the coil in the same manner. If 
ignition noise is still experienced after the 
suppressors have been installed, it will be 
necessary to put a condenser of 0.5 Mfd. 
capacity across the loe voltage leads of the 
distributer. 

The generator is not very often a source of 
noise in automobile installations. If there is 
any noise from the generator, this manifests 
itself as a hum, the *eh depending on the 
speed of the car. In case noise of this kind is 
experienced a condenser of 0.5 Mfd. capacity 
should be connected from the battery con-
nection of generator to the ground or frame 
of the machine at the most convenient point. 

If noisy operation continues while the engine 
is running after the above procedure has been 
followed; first determine if this is due to radio 
frequency or audio frequency pick-up (after 
tubes have been inserted and receiver operated 
as explained in next two articles.) To do this 
reduce the volume by means of the volume 
control. If the noise is eliminated, it is due to 
radio frequency Pick-up. If the noise continues. 
it is due to audio frequency pick-up. If the 

noise is diminished in volume but can still be 
heard, this is due to audio frequency pick-up 
and perhaps radio 'frequency pick-up. 

As a further check remove the cover of the 
chassis and short circuit the third condenser 
section ( nearest the 226 tube) taking care not 
to bend the condenser plates. Any residual 
noise is then due to audio frequency pick.-up. 

If the above tests reveal the pick-up to be 
audio frequency, move the ignition coil of the 
automobile away from the chassis and see if the, 
noise disappears. 

If the pick-up is radio frequency, replace 
the high tension lead from the coil to the dis-
tributor with No. 11 airplane ignition cable 
and ground the shield of this cable at the 
nearest convenient point using a short heavy 
lead for the ground connection. Replace the, 
low tension lead from the coil to the distributor. 
with No. 14 armored cable and ground the 
armor of this cable in the same way. If the 
coil is mounted in back of the dash ( under the 
cowl) it will be necessary to place a copper can 
over the coil and ground the can. It will also 
be necessary to ground the shields of the above 
mentioned high and low tension cables on both 
sides of the dash. 

In general it will not be possible to entirely 
eliminate the noise in an auto receiver. How-
ever, it can be reduced to such an extent by the 
above methods that it can scarcely be heard 
over the mechanical vibration when the car is 
running. 

Antenna Installation 

After a series of tests U. S. Radio and Tele-
vision engineers have found a very satisfactory 
antenna or energy collecting system. This is 
a tinfoil covered tape which is laid lengthwise 
on the roof of the car. 

This tape comes in 14' wide rolls and is 
furnished as part of the antenna equipment 
that may be puchased with a Model 30 auto-
mobile receiver. A roll of 1" wide adhesive tape 
and a can of top dressing is also furnished 
with the antenna equipment. 

The installation of this antenna takes but a 
few minutes. It is permanent, water proof and 
does not injure or in any way mar the appear-
ance of the car. To make the installation first 
clean the top, removing all moisture and par-
ticles of dirt. 

Then drill a hole through the roof of the car 
large enough for the lead-in wire (which comes 
with the receiver) to come through. IX the 
chassis is mounted on the right side of the car, 
it will be most convenient to drill this hole so 
that the lead-in wire will come in at the right 
front corner post as shown in Fig. 10. The 
hole should be drilled preferably through one 
of the roof bows. 

Now take the r011 of antenna tape and start-
ing at the hole for the lead-in unroll the tape 

and lay it on top of the roof in a pattern as 
shown in Fig. 10. The tape should be kept a-
way from the metal part of the roof at least 
three inches, as shown in diagram, to avoid, 
shielding effect. The antenna tape is supplied 
with a solder lug on the outside end of the roll. 
Bring one end of the lead-in wire up through 
the hole in the car roof and solder the wire to 
the lug on the antenna tape. Make the soldered 
connection as fiat as possible to avoid a lump on 
the car roof. 

Next take the roll of adhesive tape and cover 
over the antenna tape with it as shown in Fig.. 
10. Place two small lengths lengthwise and 
two crosswise over the soldered connection and 
the hole in the roof. Now go over the adhesive 
tape with the top dressing that is supplied in a 
two ounce can with the antenna equipment. 
Use at least two coats of this weatherproofing 
dressing. 

The lead-in wire is brought down to the. 
receiver in the most convenient manner. Usual> 
ly it is secured to the corner post with the up-
holstery tacks. In some instances it may be 
placed under the window moulding. The lead-
in should be soldered to the antenna lead from 
the receiver and the soldered connection taped. 

In some cara there is a metal mesh in the 
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Fig. 10. Method of Making Antenna Installation. 

roof grounded to the steel body supports. In 
a case of this kind the tee will not have a 
satisfactory pick-up. It will be necessary to 
get inside the roof and unground the metal 
mesh. It should also be cut off around the 
edges so that it is at least three inches away 
from the metal part of the roof. The metal 

Suppression of Ignition 
In order to operate the receiver while the 

motor is running it will be necessary to use 
suppressors in the ignition system. Ignition 
noise manifests itself as a buzzing or clicking 
of the same frequency as the spark discharges 
in the spark plugs. Two types, distributor 
suppressors and spark plug suppressors, are 
furnished as shown in list of accessories page 
15. 

One spark plug sup-
pressor is required on each spark plug. Two 
distributer suppressors are used, one being 
placed over the distributer in the lead from the 
coil as shown and the other at the coil in the 
same lead from the distributer to the coll. 

mesh may then be used as an antenna or the 
tape antenna may be used. 

In many makes of cars on the market, there 
is an antenna already built in the roof. In a 
case of this kind the built-in antenna can be 
used and will be found to be very satisfactory. 

and Generator Noise 
These suppressors are carbon resistors of 
25,000 ohms each and have the effect of re-
ducing the surge of the high voltage impulse. 
They do not in any way interfere with the 
running of the engine 

To install the spark plug suppressor remove 
lead from the distributer to the top of the spark 
plug. Remove nut of spark plug and place 
bracket end of suppressor over the stud on the 
spark plug. Then screw down nut of plug over 
suppressor bracket. Next place terminal on 
end of wire from distributer over stud at the 
other end of the suppressor. 
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Electrical Interference in Auto-
Radios 

Interference in auto-radio receivers 
has been a problem for the Service 
Technician ever since this type of Set 
was first introduced. Lately, due to 
the increased sensitivity of auto-radio 
sets, the electrical interference set up 
by ignition systems and other electrical 
circuits has become even more of a 
problem. 

HT SUPPLY 

C. 

Fig. 1. The condensers C 1 and C-2 
are usually sufficient to eliminate In-
terference from the low-tension circuit. 

A great deal of , research has been 
carried on in order to determine first, 
all sources of interference in an auto-
mobile which have an effect on the 
auto-radio set, and secdnd, the best 
possible means of eliminating these in-
tereference effects without affecting the 
normal performance of the automobile. 

Practically all troublesome forms of 
interference originate in the ignition 
system, and are due to spark die-
charges. The origin of the interference 
may be 
(1.) at the spark plugs, 
(2) at the high tension distributor or 

at poorly connected leads in its 
circuits, 

(3) at the low tension interrupter, or 
(4) at the generator brushes. 
These various forms of. discharges 

produce oscillations at an audio rate, 
and are of sufficient intensity to be 
picked up by the car antenna even 
though the supply leads to the radio 
are filtered or shielded. These Oscil-
lations may also be picked up by the 
receiver by conduction along the car 
wiring and other insulated conductors. 
Shielding 
Such interference may be reduced 

by completely shielding the entire 
electrical system of the car. However, 
this. Is rather a difficult proposition in 
most. cars, and a better way to go 
about the elimination of the interfer-
ences is to attack them at their sources 
just as most Service Technicians go 
about the elimination of electrical dis-
turbances from household appliances. 

You can begin by taking it tor 
granted that most, if not all, the inter-
terence occurs in the, engine coinpart-
ment. .right under the hood. The 
principal source of disturbance is' the. 
high-tension ignition wiring. Next in 
line is any wiring from the engine 
compartment to the radio set or space 
near the set. Also, any long leads that 

would tend to couple the aerial with 
the high • tension source. Two bad 
actors are the primary breaker or in-
terrupter and the lighting generator. 
And, believe it or not, the steering 
column and gear shift lever are not 
above suspicion, and it may be neces-
sary to ground one or both to the 
frame of the car if interference per-
sists. 

Means of Reducing Interference 
There is no need to say much about 

ignition sdppressors as they are á part 
of the original installation. However, 
it is required that these suppressors, 
which are usually connected directly 
to . the top of the spark plugs, carry 
high instantaneous currents, and some-
times they deteriorate. One or more 
may have to be replaced. 

Interference in the low tension cir-
cuit may be reduced or eliminated by 
the use of fixed condensers. As shown 
in Fig. 1, one condenser ( C-1) should 
be connected from the movable arm of 
-the interrupter to ground. This re-
duces sparking *at the contacts. An-
other condenser ( C-2) should be con-
nected from the supply lead of the pri-
mary winding ef the ignition coil to 
ground. This condenser .effectively 
grounds the high-frequency impulses at 
this point and prevents their conduction 
along the supply lead. In some cases 
it is necessary to place shielding on 
this' supply lead and ground it at 
the interrupter and coil housings. 

Figure 2 shows a typical circuit of 
a third brush lighting generator. A 
fixed condenser C connected across the 
contacts of the cut-out is usually suffi-
cient to eliminate any surges produced 
by sparking at the commutator of the 
generator. The condenser C should be 
grounded to• the frame of the genera-
tor. 

BAT. =. 

Fig. 2. Typical circuit of third brush 
lighting generator. Condenser C eli-
minates the possibility of voltage 
surges. 
Procedure in Installation 
In making an autd-radio installation 

it is well to proceed in the 'following 
manner: 

(a) Install the receiver chassis, 
speaker, and accessories. Use a 
shielded antenna lead and 
make sure that both the chassis 
and shielding braid are careful-
ly grounded. 

tb) Check the ignition system for 
the condition of the spark plugs 
and the. interrupter contacts. 
Make sure that all high-tension 
cables actually contact with the 
terminals at the distributor, 
plugs, or coil. Replace all leak; 
high-tenson cables. 

(c) Connect the ¡rotor and spark plug 
suppressors, the generator con-
denser, and the condenser on 
the supply side of the coll. 
Make sure that resistors, when 
used, are close to the proper 
terminals, and keep ' the con-
denser leads short. 

(d) If the coil supply lead passes 
through the same conduit with 
the high-tension cables move it 
to a position where it will be 
coupled to them as little as pos-
sible. 

(e) Make sure that the' interrupter 
mechanism is actually grounded 
—if necessary • shunt it to the 
engine frame. 

If interference still exists proceed in 
the following order:-

(f) If the coil is fú from the dis-
tributor, move it if it is allowed. 

(g) If the coil must remain remote 
from the distributorb shield the 
lead from the coil to the inter-
rupter and ground the metal 
braid to *the coil and distributor 
housings. 

(h) Be sure that the coil housing Is 
well grounded to the engine 
block. If it is still mounted on 
the bulkhead, ground it through 
flexible braided lead. 

(i) Clamp all the low- voltage wir-
ing as close to the car frame as 
possible. 

(j) Shield the 6-volt supply leads to 
the receiver and carry them 
back to the battery terminals, 

(k) Check the interference with the 
dome light leads disconnected 
as near the source of interfer-
ence as possible. If this reduces 
the interference insert a filter 
in these leads. 

(1) Check the grounding of the steer-
ing column. If necessary add a 
flexible copper braid between 
the tube or column, and the car 
frame. 

(m) If the common high-tension lead 
is long, shield it with copper 
braid, grounding the' braid. as 
often as possible along its 
length. 

(n) Try other logical expedients sug-
gested by the particular installa-
tion. 

If you are working on a receiver al-
ready- installed, it is a *good idea to 
check the whole installation against 
the Installation notes above, before tak-
ing any steps to eliminate interference, 
which might *afterwards prove to be 
so much waste effort. 
(L. F. Curtis, Proceedings, I. R. E., 
1.ell prii, 1932) 

• 

Philco Transitone Aerial 
Installation Data 

Within certain limit's, a large anten-
na will deliver greater signal strength 
than a small one. The signal impressed 
Un the antenna Is directly proportional 
to its length and its effective , height, 
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and inversely proportional to its resist-
ance. The effective height does not 
necessarily mean the distance between 
earth and the flat top portion of the 
antenna, for in the automobile no earth 
connection is used. The body and chas-
sis of the car are used as a counter-
poise and function in much the same 
manner. The effective height can be 
considered as the distance between the 
antenna and the metallic body of the 
car. 

This means that best reception is 

secured whén the largest possible an-
tenna is installed in the top of. the 
car, when it is farthest separated from 
the ground used and when the antenna 
and lead-in wires are soldered and of-
fer the least resistance. 
•Experiments conducted over a period 

of years have established the fact that 
the antenna should be separated from 
the nearest metal of the car body by 
at least three inches. 

Car Top Construction 
Before colasIdering the installation of 

'antenna, it is well to consider the top 
construction of the cars of today. They 
may be divided roughly into the fol-
lowing groups: 

I. Slat •Tqp. 
2. Poultry Wire. 
3. Fabric. 
4. Metal Bow ana Cross Braces. 
5. Open and Convertible. 
The àlat type top consists of the con-

ventional wood bow across the top with 
the slats running lengthwise and fast-
ened to the bows. The top padding is 
supported by the slats. In the second 
group, the slats are replaced with 
poultry wire which is stretched tight-
ly over the bows and fastened to the 
roof rails. The padding in this case 
is laid over the poultry wire. The third 
group uses muslin or some other fabric 
stretched over the bows for supporting 
the top padding. 

Metal bows may be encountered in 
a few cars, or there may be metal re-
entorcement brackets on some of the 
bows. .In a few cases, metal diagonal 
cross braces are used. Open.and con-
vertible model car tops have practical-
ly all the 'same construction, the top 
material is fastened over the bows. 

By maintaining clearance between 
the poultry wire and the metal' quar-
ters of the body during the construc-
tion of the car, the car manufacturers 
have been able to build in a good car 
entenna. A few of the car factories 
install a wire antenna in the roof. 

Cars With Slat Top Construction 

The headlining should be lowered from 
front to back so that a copper screen 
antenna can be Installed in the root. 

1. Use a good grade of copper screen. 
No. 14 or No. 16 mesh, 136-inches wide 
is satisfactory and can be used in 
practically all installations. 

2. Maintain three inches clearance 
between the screen and the car britly 
and all metal work in the top. Cut 
out a section of the screen to get this 
clearance - around the dome light. 

3. The wiring in the top to the dome 

light and switch must be run along the 
side of the top frame, then along the 
top edge of the side of a bow to the 
dome light fixture.. 

4. An 18-gauge stranded copper, rub-
ber and cotton covered antenna lead-in 
.should be soldered to a front corner 
of. the antenna screen. If the receiver 
is to be - located on the right side of 
the car, solder the lead-in to the right 
front corner of the antenna; if the re-
ceiver is to be located on the left 
side the antenna lead-in should be 
soldered to the 'left front corner. It is 
a good plan to solder or bond the 
whole front edge of the antenna sci een. 

5. The copper screen must be 'tacked 
securely so that it cannot come loose. 

6. The headlining' and all trim must 
be carefully replaced. 

Tack the screen to the farthest bow 
in the rear that will give three inches 
clearance from the rear metal apron. 
With the edge of the screen lined up 
with the bottom front edge of the bow. 
the screen is tacked against the face 
of the bow, close to the top. It is 
necessary to tack the screen in this 
manner, so that the listing strip used 
to support the headlining can be tacked 
to the face of the bow. On bows on 
which the listing strip is not tacked, 
it will be quite all right to tack the 
screen along the bottom of the bow. 
Tack the screen to each bow from the 
back to the front of the screen. Do 
not come closer than three inches to 
the metal aprons along the sides and 
the metal frame above the windshied. 
The lead-in should be concealed be-

hind the windshield moulding, or if the 
front corner post is hollow, it can be 
run down the inside of the post In a 
few cases, it may be necessary to bring 
the lead-in down through the wind 
hose along the side of the corner post. 

After the antenna and lead-in have 
been installed, test the antenna for 
grounds. 

Use a high resistance volt-meter and 
a 45-volt ' battery, testing between the 
antenna lead-in and the body of the 
car. Do not hold the test connections 
to the antenna and the car body with 
your fingers,—as the leakage aeroas 
your body will cause a high reading 
on the meter. 
Having made certain that the an-

tenna system is clear of groundk and 
leaks, proceed with replacinethe head-
lining and trim. 

Cars With Poultry Wire 
Reenforcement 
The poultry wire when cleared of 

grounds may be used as an antenna. 
This may be done in either of two 
ways. The top' deck may be removed 
and the netting cleared where ,the 
edges ground on the car body. The 
more practical way. Is to drop the head-
lining the entire length of the car. and 
clear from beneath. . 
A strip, three inches wide Is cut from 

the poultry wire reenforcenient around 
the four sides.. The poultry screen Is 
then laced securely in place using doti-
ble strands of number six waxed linen 
cord. Use short lengths of cord and 

fasten securely. The poultry wire must 
be held taut so the top will not sag. 
Care must be taken to keep the sharp 
ends of the screen bent back so they 
will not puncture the padding and the 
top deck material and will not extend 
through the headlining. On standard 
installations, the antenna lead-1n must 
be soldered across the front end of the 
screen and "brought down the front 
right corner post. . In cases where •the 
post is solid, the lead-in may some-
times be brought down inside the wind-
shield moulding or down the hollow 
rubber ' wind hose which is used in 
many cars. 

Rearrange the dome light wiring so 
that there is a minimum coupling be-
tween the wires and the poultry wire 
anlenna. Test the installation for 
grounds, using a 45-volt "B" battery 
and a high resistance voltmeter. Re-
place the headlining and trim care-
fully 

Fabric Top Construction 
In a few cars, the top padding is 

supported by muslin strips stretched 
over wood bows. An antenna can be 
easily installed in these cats in much 
the same manner used in cars with 
the slat top construction. Instead of 
tacking the screen under the bows 
however, the screen can be placed over 
the bows and tacked only at the rear 
and the front. Otherwise the procedure 
is the same. 

Cars With Metal Braces 
In case there are metal diagona 

braces in the toe, the braces must be 
freed of grounds or the efiiciency of 
the antenna will be greatly • Impaired. 

Usually . the rear ends of the braces 
are fastened to the wood top frame 
while the front ends are fastened by 
means of brackets to the front cornet 
posts. 
Drop the headlining and work from 

the inside of the car. Release the 
front end of the braces. Ream out the 
hole in the bracket And use fibre wash-
ers and sleeve bushing to Insulate the 
cross brace bolts from the brackets. 
Usually the dome light is connected 

to .one of the braces. Disconnect the 
lea'd from the brace and run a new 
ground to the car body. 
When both' braces have been in-

sulated. the antenna can be insta:led 
in the standard manner. 
Cars With Metal Bows 

In a few - ears in which metal bows 
are encountered, a:different kind of .an-
tenna is used. 
After the headlining has been low-

ered, provisions are made to install a 
wire antenna. Screw eyes :or staples 
should be securely fastened around the 
wood' top frame of the car and sepa-
rated from the bows by at least three 
inches. They should be so spaced that 
the wire will be parallel to the' bows 
and the loops two to three ' inches 
apart. Using 18 gauge stranded rub-
ber covered wire, lace the wire through 
the screw-eyes .or staples. The anten-
na lead' must be brought down one of 
the front corner posts, depending on 
the location of the receiver. 
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:rest the antenna and lead-in for any 
possible grounds and then carefully 
replace the headlining and trim. 

Open and Convertible Models 
The tops of the open and convertible 

models are designed to fold back. Since 
the antenna cannot in any manner in-
terfere with this, a wire antenna is the 
only practical one. 
Remove the top snaterial and lay it 

back, leaving the side flaps in place. 
Secure ri piece of top fabric, matching 
that removed, and fasten it properly in 
place over the cross ribs and over the 

side flaps. 
Cut a piece of drill cloth or muslin 

approximately three inches smaller 

than the width of the top and about 
the length of it. Punch holes in the 
drill cloth through which the antenna 
wire is to be woven. The holes should be 
in rows, three inches apart, parallel 
to the cross ribs. Space the holes 
about ten inches apart in each row. 
Use 18-gauge stranded rulthes cov-

ered wire and weave it back and forth 
through the holes in the cloth. When 
completed, the cloth is fastened to the 

front and rear bows only. 
The antenna lead-in must be brought 

down in the rear so the top may he 

lowered easily 
The top material and all trim must 

he carefully replaced. While it is hard-
ly probable that the antenna is 
grounded, check it with a voltmeter to 
mike sure. 

Shielding 
In the past, a gteat number of ser-

vice men were prone to shield the high 
tension leads indiscriminately. This gave 

rise to numerous complaints on the 
car performance. There is never any 
need for shielding the high tension 
leads. The only possible exception to 
this is when the coil is monnted on 
the instrument panel and practicalle 

touches the receiver. The high ten-
sion coil lead should be shielded in 
such cases in the following mantle:: 

First cover the lead with a piece of 
loom similar to that used on the "B" 
cables. Then cover this with holle.' 
copper braid. The shielding on the 
cable should start one inch front the 
coil terminal and be carried on through 
the engine . compartment. Ground the 
shielding with a pigtail at. the dash. 

Shielded Antenna Lead 
If a stubborn case of interfesence is 

encountered, shielding the antenna lead 
oetWeen the receiver housing and the 

point where the lead-in leaves the front 
corner post will usually be very ef-
fective. The shield must extend froet 
the corner post to the receiver hous-
ing and be bonded to it. 
Do not use the so called . shielded 

antenna lead-in wire as the losses aie 
too great. The best lead suitable for 
this Is 7 in/in Beldenlace shielded sec-
ondary cable made by Belden. 

Additional Supression 
The intense high frequency field pre-

sent under the hood is sometimes car-
ried beyond tha dash by pipe lines, 
rods and wires. To prevent this, some 
precautions are necessary. 

Isolate the high tension leads from 
the rest of the car wiring. Never ran 
low tension wires front the coil, horn 
wires or other cables in the high ten-
sion "manifold or close to the high ten-
sion cables and parallel to them 
-Additional interference condensers 

may sometimes be needed on fuse blocks, 
on the ammeter, or possibly on the 
dome light lead where it enters the 
• front corner post. Always connect the 
"A" lead to the car battery. Unneces-
sary interference will most likely he 

encountered if the •'7A" lead is con-
nected elsewhere. 

Occasionally it will he necessary to 
bond the dash to engine block. Use 
heavy copper braid for this, bolting the 
braid to both the dash and the engine 
block. Use a smaller copper braid for 
bonding rods and pipe lines, fastening 

the braid to the dash with self-tapping 
screws, and soldering the other end to 
the parts to be bonded. Keep all bond, 
as short as possible, but allow suffi-
cient slack so as not to interfere wit 
the operation of choke rods, etc. 

• 
Output tubes used as Class B ant-

pliflet s in auto-radio receivers must be 
of identical characteristics.. For that 
matter, all such systems irrespective 

of their use, in automobiles or other-
v:he must use tubes with operating 
characteristics which differ as little as 
possible. 

• 
••13" batteries should not be locata 

iii ar the exhaust pipe. Too much heat 
will greatly reduce the operating life 
of the plate voltage source. Make cer-
tain that the "13" battery box cont. 
pletely houses the batteries. otherwise 
there is danger of ruining the batteries 
during spraying of the springs of the 
car or when passing, through puddles. 

• 
Measured voltage: One peculiar caw 

dition noted in connection with anta-
mobile radio receivers is that relating 

to the measured voltage across the fila-
ments of the tuhes in the receivers. 
:assuming 6.3 volt tubes, tests have 
shown that tubes in t eceivers operated 
when the generator was charging at 
a rate of about ln amperes, were being 
subjected to a potential of from S.5 
to about 9 volts. Normally the open 
eit relit voltage of the average gen-
erator used to charge car batteries is 
about 30 to 35 volts. However, when 
this genetator is connected across a 
6 volt battery, one wculd expect that 
the voltaae output of the battery 
would not be greater than that to he 
obtained right after full charge, nr 
about 6.S volts. Tests have shown 
that the battery voltage during gas-
sing will rise as high or slightly above 
7 volts, but the reason for a 9 volt 
output is mystifying. :a possible rea-
son for such a condition lies in un-
due agitation of the electrolyte, caused 
by the vibration conveyed to the bat-
tery when the car is in motion. or 
even when standing idle when the 
motor is accelerated up to a speed 
equivalent to about 29 miles per hour 

Plymouth and Desoto Radio 
Installations 
Many Service Men have sweated and fret-

ted and perhaps lost religion when making 
radio installations in the above mentioned 
cars. One of the leading Service Men in New 
Orleans recently lost what little religion he 
had working on such installations and finally 
in despair made up his mind that he was 
going to discover just what the trouble was, 
in order to spare others in the profession 
such exasperating work. 

Mr. J. Henry Blache, Jr., finally discov-
ered the trouble. It so happens that in the 
new models the motor firing spark is still 
heard in the loudspeaker regardless of all 
precautions suggested by the manufacturer. 
Mr. Blache discovered that this trouble was 
caused by the "hot" wire running from the 
ammeter on the sla,h hoard to the dome light 
This unshielded lead comes near the over-
hcad antenna and feeds 'the noise to it 
Mr. Mache found that by connecting an 

0.5-mfd. cond(nser from the lead ( red) 
where it makes contact with the ammene 
to the ground ( haunt of car) this trouble 
es,s entirely eliminatcd 

E. T. Jones. 

Auto-Radio Antenna 
When making an auto-radio antenna in-

stallation it is generally well recognized that 
the greater the clearance above or below the 
car the better will be the antenna pick-up. 
Working along these lines, one soon arrives 
at a very definite practical limit, depending 
on the body style of the car, beyond which 
no further improvement is possible. Increas-
ing the antenna pick-up is unquestionably 
one of the most important items in the bet-
terment of auto-radio installations. A prac-
tical system, which has apparently been over-
looked, capable of giving a 25 to 50 per cent 
increase in signal strength is here descaihed. 
It involves the use of a regular roof an-
tenna, an under-the-car antenna (counter-
poise) and a floating antenna coil ( un-
grounded). 
To understand the operation of the system, 

consider the action of the two types of 
antennae when encountered by an advancing 
positive wave-front. The roof antenna will 
acquire a positive charge with respect to the 
chassis. The counterpoise will become nega-
tive with respect to both chassis and the 
roof antenna. The potential difference be-
tween the roof antenna and the counterpoise, 
will be greater than the potential of either 
to the chassis. 
By connecting the two antenna systems to 

opposite sides of the antenna input coil of 
the receiver, a stronger input is obtained. 
One further requirement is necessary in that 
the antenna coil musc be "floating," or, in 
other words, disconnected on the ground side 
from the chassis. This is necessary to avoid 
shorting out tbe counterpoise to ground. 
The antenna and counterpoise should meet 

in a twisted pair of wires at some point re-
mote from the engine and conveyed in this 
manner up to. the receiver. 
The twisted pair will largely cancel out 

any disturbance which it picks up. While 
shielding may be used, it will generally re-
sult in but little improvement. The an-
tenna and counterpoise should be installed 
with the same care as though they were to 
be used alone. 

"UP"-, E. Teacbman. 
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List of Parts 
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PAGE 1-2 A.-K. 

MODEL 81 
81-B 
81-C ATWATER KENT MFG. CO. 

SQUARE "B" BATTERY CONTAINER No. 21933 
FOR USE WITH MODEL 81-B OR 81-C. 

LONG BATTERY CONTAINER No. 21932 
FOR USE WITH MODEL 111-B OR 81-C. 

MODEL 81-C CHASSIS AND "C" 
BATTERY CONTAINER NO. 21931. 
(Mounted under flaw or through bole 

cut in 

MODEL 81-B CHASSIS AND "C" 
BATTERY CONTAINER No. 21929. 

(For dash naounting.) 

MODEL 81 CHASSIS AND BATTERY CONTAINeR-
. (For underfoot mounting.) 

Wiring diagram is shown on reverse sido of this page. 
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1st A.F. 

2ndA.F. 
38 

2ndA.F. 
38 

PHONE 
CONDENSER 

TRIMMERS 

CONTROL 
CASING 
CHUCK 

CABLE 
PLUG 

SOCKET 

CALE 
PLUG 

SOCKET 

MODEL 91, 91-B, 91-C 

(Intermediate Frequency, 260 Kilocycles) 

2nd,DET. 
37 

ONTRO 
37 

1st DET. 
36 

WIRE CLAMPING SCREW 

2nd DETECTOR 
lot A. F. QUALITY QUALITY COUPLING 

GRID LEAK RESISTOR RESISTOR RESIST .R 

R. F. 
SCREE 
RESISTOR 

2nd DETECTOR 
BIAS RESISTOR 2nd DETECTOR 

PLATE CHOKE 

I. F. PLATE 
TRIMMER 

2nd DETECTOR 
GRID TRIMMER 

nd DET.-IF. 
TRANSFORMER 

I. F. GRID 
TRIMMER 

let DETECTOR 
PLATE TRIMMER 

I.F. TRANSFORMER 

TOP VIEW OF M ODEL 91, 91-B AND 91-C CHASSIS SHOWING 
LOCATION OF TUBES. 
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BY-PASS 

CONTROL 
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TRANSFORMER 

.01 
R. F. 

OSCILLATOR lot DETECTOR CONTROL 
GRID PLATE FILTER CATHODE 
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above, turn the block up-side•down, and replace the nuts securely, 
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PAGE 1-6 A.-K. 

MODEL 424,534 
Socket, Chassis 
,parts List 

ATWATER KENT MFG. CO. 

X3I0 

1,e.& 

11,04.1341 

RS 
RIO & ILIA 
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R12 R3 

soma • no 
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R8 mns 
-11 R9 
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R4 
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TOP View. Charts of receiver and power unit sections. 
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PARTS AND PRICE LIST FOR MODEL 424, No. 35000 

Part No. Name of Part List Price 
23482A Volume control, complete less leads, .5 meg  $ .55 
25287 Variable condenser rotor, stator, and frame  
25279 On-off lockswitch  
25595 Inverter and synchronous rectifier complete  

z.2.5 
.40 

5.95 

Dia. TRANSFORMERS 
Code Part 
No. No. Description List Price 
*Tr 3po No. 1 R. F. T  - $ .ra 
Ti 33150 No. 2, R. F. T and oscillator trans  6o 
T3 25505 No. 1 I. F. T. less trimmers  .55 
T4 33360 No. 1 I. F. T.   .35 
T5 2537! Power transformer   2.6o 
T6 25608 Output transformer   .85 
*In late sets, T 1 is shielded, and the part number is 337.50, $.50. 

RESISTORS 

R i 30360 Blue-gray   1,000,0co ohms, watt  $ . 10 
R2 33250 Blue  2,oco ohms, Y3 watt  . 10 
R3 30380 Red-green  3,3c0 ohms, 4 watt  .10 
R4 t852,0 Flexible 70 ohms,  .18 
R5 26i60 White 40,000 ohms, 34 watt  to 
R6 30340 Red-blue  roo,000 ohms, 34 watt  . 10 
R7 30370 Green 1,000,000 ohms, y.ç watt  .io 
R8 31970 Red-yellow  150,000 ohms, 34 watt  
R9 30350 Black-purple  400,coo ohms, Y1 watt  : 10 
Rio 20110 Flexible 800 ohms,  .15 
Ri 1 30350 Black-purple  5oo,oco ohms, V; watt  .10 
Rn 30370 Green 2,000,000 ohms, ¡j watt  . 10 

CONDENSERS 
Ci 30260 5oMMF Letter E stamped on washer  $ . 11 
C2 31530 . 1MF, ioo volts, N. I.   .11 
C3 33280 600MMF, 100 vOILS, mica  .30 
C4 3366o .0022MF, 450 volts, inductive •  .22 
C/ 31160 .o5MF, too volts, N. I 25 
C6 26820 .05MF, 200 volts, N I    .20 
C7 33630 2.50MMF (dcuble) 450 volts, inductive   .25 
C8 33640 .coiMF, 450 volts, N. I 21 
C9 3130 . 1MF, zoo volts, N. I   .12 
CIO 23150 .01MF (metal case) 450 volts  
Cu 276:zo .ciMF, zoo volts, inductive   20 

•3 1 

Diam. 
Code Part 
No. No. 

Cl2 18040 
C13 24379 
C14 25385 
Cis 33070 
CI6 33070 .05tV1F, 450 volts   
C17 2.00p .o2MF, 45o volts, N. I  
Ci8 25384 8MF, 300 volts, dry electrolytic 
C19 31150 .3MF, zoo volts, N. I.  
C10 27630 .0IMF, 200 volts, inductive  

Description 
.co5MF, wo volts, inductive  
IOMF, 25 volt, dry electrolytic   
8MF, 250 volts, dry electrolytic   
.o5MF, 450 volts 

CHOKES 
CKI i7oz5 R. F. "B" filter choke   
CK1 33450 A. F. "B" filter choke   
CK3 23530 R. F. "A" filter choke   

TRIMMERS 
A3, A4 3288,0 Double I. F. trimmer   
A5 24495 Single I. F. trimmer 

SUPPRESSOR PARTS 

Part No. Name of Parts 
21143 Plug suppressor  
21144 Distributor suppressor   
23260 Generator condenser, IMF, 200 1.2011.1   
13510 Ignition filter   

SPEAKER 
25386 Speaker complete   
25604 Cone assembly   
25607 Field coil (8 ohms approximately)  
25608 Cutput transformer (T6)   

MISCELLANEOUS PARTS 
24169 Dial or volume control knob  
21407 Dial lamp 6-8 volts  
21406 Fuse (to amps.)   
20976 Lockswitch key  
15378 Instruction sheet (F-1071) 

List Price' 
.10 
.40 
.65 
.31 

• • 35 
20 

  -71 
• .25 

• .10 

.25 
1.10 
.40 

.30 
. .25 

List Price 
$ .3o 

.30 
1.05 
1.00 

3.25 
1 65 

.85 

.10 

.20 

Os 
.net .02 
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R8 
BLUE & GRAY 
1 msg. 

R8 
BLACK & RED 
20,000 11. 

C3 
.00025MF R4 

BLACK PURPLE 
.5 meg. 

TERMINAL 
BLOCK 

R6 
GREEN &RED 

3300 -CI-

---- R5 
BLUE GRAY 

1 meg. 
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PAGE 1-2 AUTOMATIC 

MODEL Tom Thumb 
Steering Poet 

Notee 

AUTOMATIC RADIO MFG. CO. 

INSTRUCTIONS FOR INSTALLING 

JO. 

This TOM THUMB AUTO RADIO is designed for operation in motor cars 
and while due to its small size, it may be installed in any convenient part of the 
automobile, it is recommended for STEERING POST mounting. 

Uses the latest type tubes 77's, 78's, 41's; the 41 power tube being mounted 
in speaker case. 

Battery Model 
1. Place set in proper position on steering post, either on left side, right 

side, or on top, and secure with the four screws furnished. 
2. Mount speaker in position desired—either under the cowl—to the roof 

of the car—behind the front seat—or in any other convenient place. 
Connect shield cable with plug on end—this coming from the, speaker to 

the five prong socket on radio set. The other cable leading from speaker has two 
wires, the yellow lead is A ungrounded, the black lead coming from the shield 
near this yellow lead is grounded. 

The brown is B plus, 135 or 180, and the pigtail lead leading from the shield 
near the brown wire is B minus. 

Where B batteries are used, connect as follows: 
1. Yellow wire to ungrounded side of storage battery, and Black lead to 

chassis or grounded side of storage battery, preferably the latter. 
2. Connect all of the individual batteries in series, and attach the brown 

wire to B plus, 135 or 180, preferably 180. Connect the pigtail lead to B minus. 

All- Electric Model 
1. Place set in proper position on steering post, either on left side, right 

side, or on top, arid secure with the four screws furnished... 
2. Mount speaker unit in position under cowl, co.nnect shielded cable with 

socket attached on end, this coming from speaker, to the five pin plug in side of 
radio set. 

IMPORTANT! CAUTION. CHECK POLARITY OF AUTOMOBILE 
STORAGE BATTERY. If positive side of battery is grounded to chassis DO NOT 
DISTURB connections on terminal strip inside of speaker unit. In the event that 
negative (—) side of battery is grounded to the chassis. Remove screws holding 
cover on speaker unit. Pull cover slightly forward exposing terminal strip on side 
of speaker opposite from tube. ( See Figure 3.) Reverse connection No 1 and 2, 
i.e. Place yellow wire on terminal No. 2 and green wire on terminal No. 1. 

Fig.3 
3. Connect YELLOW wire of shielded cable coming from speaker to UN-

CI1OUNDED side ut storage battery and BLACK lead to GROUNDED side— 
making sure battery connections are clean and secure. It is also advisable to apply 
‘aselinc to battcry Ius to prevent corrosion. 
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CARTER GENEMOTOR CORP. 

40 Turns o.15 

111 

.1 mf: 

40 Turns No $ 5 
Reid coils act cd5o 
cu choke 

L. rn qe• 
L-7(44e-
'A 'Choke 

SHOWING Uniace CAE 
mot./N7-/NG 

"523"Cholv_, 

Do Nor Mov/vr LA' 
7L//5 Posirvo", 

MODEL 1680-A 
MODEL 1635-A 
MODEL 4680-A 
MODEL 4636-A 
MODEL 1135-A 
MODEL 1180-A 

20 _000(0 90; 

----/WW\P Yet ow 

Model 1680A,1635A 

Model 4680A,4635A,1135A,1180A 

UNDEe THE Cowz, MoUNTYNG 

WE Do Nor eaCcomEivo 
73,fr Mocuvryive IF MouNTED ZN 
THIS PoS/7-/On, É/Se SA,O/vGe 
eve3BEels S,deown, ,geove 



Radio Rots having only two B. vireo do not 
require an intermediate tap at the Elimina-
tor so the necessary resistors are in the 
eet. Sets hav ing three B wires require an 
intermediate tap. This tap is eet at the 
factory at 90 volte on 180 volt output and 
6711 volts on 135 volt output. Usually this 
le the proper setting for the average set, 
and Should not be varied unless the eat 
fails to operate properly. To change the 
intermediate tap voltage, looeen the screw 
that holds the contact on the resistance 

unit, The tap may be moved to a position 
where bent results are obtained. Then 
tighten screw. When Eliminators with in-
termediate tap are used with set having 2 
B wires disregard the intermediate tap, 
connect the E B wires from the set to B-
and B4- on the Eliminator. Some sets wort 
better if the B- terminal on the Elimina-
tor is grounded to frame. Others require 
a mnall by pass condenser from B to 
ground. 

Nut used 
for spacer 
holds bolt-
írom 
turning 

SHOWING MOUNTING ON BULK-
HEAD UNDER THE COWL. CAN ee 
MOUNTED ON MOTOR 5/DE Of 
BULKHEAD If DESIRED 

7he wire from the W terminal on 
the Eliminator may be connected 
here or to the speaker termin91 block 
or plug instead of the switch¡miope 
convenient 4 wire » 0177 eel' 

f 

717;5 is the 
dead side 
when switch 
is off 

Br 

RADIO 
SET 

3-73' wires from set to 
Eliminator showing inter-
mediate tap connection. 
If no tap is used connect 
the 2-Zr wines to /3-and 5+-

positive (e) car ba-tfery is 
grounded to frame of car reverse 
connections 1-3-2 as shown in 
Fig 1 

Frame of car- around 

On-off switch 
in remote control 
or se,-

-No. 14 wire from 4-
terminal on Eliminator 
to switch or !k-i-

A 2 

L. 

ERY *A' 8A 
IN CA 

FIG. 2 
1 3 

Jumper-
CONNECT TNIS WAY WHEN NEGATIVE OF-

X' BATTERY /5 GROUNDED 

3 A ?I? 
Jumper 

CONNECT TN/5 WAY WHEN POSITIVE Of 

eurrEev IS GROUNDED 

To 5.-,'k-h-.-

FIG. I 

Ground wire may be connected at either point. If 
Eliminator is mounted on metal bulkhead no 
ground wire is needed 

tCarter Genemotor Corp. 
361- 365 WEST SuPERioiR STREET-

CHICAGO ILL.  J 
JULY 1, 1933 
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Filament Voltages 

R. P. and Detector Tubes  
A. F. Tubes  

Plate Voltages 

All Tubes but Detector  
Detector Tube  

0.1 M. F. 

CONDENSERS 

RADIO FREQUENCY 

CHOKES 

o.I M F   
CONDENSERS 

RADIO FREQUENCY 

TRANSFORMERS 

1ST 2ND 3RD 

1 R. F. 2 R. F. 

111117312S4ggel. 

J.,/ W.:\ COI__ 

2.0 
4.7 

135 
221/2 

-5— Nl. F. 

CONDENSER 

0.001 M. F. 

CONDENSER 

Control Grid Voltages 

R F. Tubes  
Detector Tube  
A. F. Tubes 

Screen Grid Voltages 

R. P. Tubes  

0.1 M. F. 

CONDENSERS 

DETECTOR 

AUDIO FREQUENCY 

TRANSFORMER 

1 A. F. 2 A. F. 

300.000 

OHM 

RESISTANCE 

60.000 

OHM 

RESISTANCE 

2.5 
3.0 

12.0 

so 

25 TO 32 

OHM RESISTANCE 

Model 90 Auto 

2 A IAF DET ZRF 1 RF 

'12A • I2A 21 NA ZIA 

FRONT 



PAGE 1-2 CROSLEY 

MODEL 91 AUTO 
Schematic 
Bottom View 
lotes 

CROSLEY RADIO CORP. 

'a . 1à./ .1.• • 1...... le —Li .."..:2 1:   
.....2M.-•••. 

la a ...fan bolemall A   -,41' ..“ j,...;•er i 

  ,..• 11•J ,C*  

1 A. F. 

Circuit Diagram Model 91 

ÇpNTROL 
SOCKET DETECTOR 

A. F 
TRANSFORMER 

3RD 

SPEAKER 

SOCKET 

2ND 1ST 

R. F. TRANSFORMERS 

Filament Voltages 
R. F. and Detector Tubes   
A. F. Tubes   

Plate Voltages 
R. F. Tubes   
Detector Tube   
A. F. Tubes   

Control Grid Voilages 
R. F. Tube--;   
Detector Tube   
A. F. Tubes   

OUTPUT 

M
o
d
e
l
 9
1 
A
u
t
o
 

Bottom View Model 91 Chassis 

Screen Grid Voltages 
2.0 R.. F. Tubes   90-110 
4.7 Detector Tube 

160-180 
40-50 
160-180 

1.0-2.0 
2.0-3.0 
9.0-11.0 

5-10 

The above voltages are to be measured with the 
speaker connected and the tubes in place. For plate 
and grid voltages use a high-resistance (800 ohms or 
more per volt) D. C. voltmeter. Measure plate and 
grid voltages from plate or grid socket contact to 
negative filament contact. 

Note: Correct measurement of 1st A F bias can 
only be obtained with volume control "off". 
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I 
Qty. I Description List Price Qty. I Part No. 1 List Price 

TYPE "A" DASH CONTROL l Each 
Each 

COMPLETE 

r 

50 Knob 
.10 Spring 

.25 Mounting Plate & Dial Light 

.15 Fuse Panel   

.10 Clip Assembly   I 
Dial & Gea 
Escutcheon 

1 C-21528 .73 Key Switch 
5 W-7871 m Pinion   
3 W-7873 .30 Pillion Shaft 
2 W-7872 .10 Volume Control   
3 W-7874 .10, Mounting Clamp   
1 NV-21622 .10 Wial Light Receptacle   
1 NV-21623 Tension Spring   

.10 Cable Clamp   
1 NV-21624 Dial Bushing   

.10 Fuse (3 amp.)   
2 W-20445 2.50 Key Switch Insulator Sleeve 
1 W-20444 2.50 SWitelt to Fuse Lead  • 
3 W-22208 .25 Dash Control Cable ( Stand-
3 W-20092C m ard 20" long)   
1 W-21292A 2.00 Dash Control Cable ( Special 
1 W-538.5 3.25 32" long )  
1 W-21310 12.00 Adapter Shaft   
2 B-21325 .20 TYPE "B" DASH CONTROL I 

COMPLETE   
TYPE "C" DASH CONTROL I 

1 COMPLETE   

1 
1 
1 
1 

1 

CROSLEY RADIO CORP. MODEL 91 AUTO 

Parts List 

Parts List 
INSTRUCTIONS FOR ORDERING-Give part number, description of part, and serial number of receiver 

on which part is to be used. If article wanted is not listed separately, then that part of complete assembly 

containing this article should be ordered. Goods shipped on open account to Crosley Wholesale Distributors 

only. Cash must accompany Dealer and Consumer orders. Prices are subject to the usual trade discounts. 

2 
2 

2 
2 
2 
1 
1 

3 

1 

1 
1 
1 

Part No. 1 

W-21888A 
W-21887 
W-21553A 
W-21554A 
B-21555A 
W-21714 

W-21309 
W-21547 
K-1 
W-20157 
W-21548 
W-21549 
B-21550 
W-20634 

NV-21968 
1V-21551 
NV-21575 

W-4313 
NV-7944 
NV-20448 
NV-4362 
W-6941 
TV-21341 
NV-21574 
W-4923 
W-5735 
19-21340 
NV-21573 
W-4921 
NV-4923 
TV-6704 
1V-20464 

VV-21362 
NV-21363 

NV-21365 
VV-22337 
VV-2M36 

1 W-21572 

W-201092 W-21370 

2 W-20284 
1 W-7941 
I B-2136713 
3 W-4751A 

W-20068 
W-20070 
1V-20071 

1 

CABINET 
Housing   
Front Cover   
Drive Bracket Hole Cover   
Drive Bracket Cover   
Chassis Bottom   
Battery Plug Bracket 

CHASSIS 
Chassis 
Socket (4 Prong) 
Socket (5 Prong) 
Socket Guide 
Socket Guide 
Socket Guide ( Speaker) 
Socket Guide (Volume Con-

trol) 
Socket Guide ( Battery-An-
tenna) 

R. F. Transformer 
R. F. Transformer (Antenna) 
Grid Connection 
R. F. Coil Shields 
Electrolytic Condenser . 
A. F. Transformer 
Variable Condenser Assembly 
Tube Shield 

DRIVE 
Condenser Drive Assembly 
Spindle Stop   
Cotter Pin   
Set Screw   
Stop Nut   
Drive Spindle   
Condenser Drive Pulley   
Condenser Drive Cord (2 
used)   

Tension Spring   
Spindle Stop Spring   
Condenser Drive Bracket As-
sembly   

PARTS UNDER CHASSIS 
.5 Mt 6. Fixed Condenser   
.1-.1 Mfd. Fixed Condenser - 
.1 Mfd. Fixed Condenser -.  
Plate Choke   
.001 Fixed Condenser   
blounted Resistor Assembly 
25 -25 Ohm Resistance   
60.000 Ohm Resistor   
150.000 Ohm Resistor   
Mounted Resistor Assembly 
3 -750 Ohm Resistance   
10,000 Ohm Resistor   
60,000 Ohm Resistor   
300.000 Ohm Resistor 
1 Meg. Resistor   

• 
MISCELLANEOUS 

Battery Box (Standard type) 
Battery Box Lid (Stand-
ard type)   

Cable Clip   
Battery Box (Oblong type) 
Battery Box Lid (Oblong 
type)   

"B" Battery Fuse Unit As-
sembly   

Fuse ( 4 amp.)   
"B" Battery Connector Cable 
Universal Joint   
Drive Shaft (12" long)   
Battery Cable (8' 6" long) 
Cable Clamp   
Eliminator   
Spark Plug Suppressor   
Distributor Head Suppressor 

n 00 

3.25 
.10 
05 
05 
.10 

1.00 
1.25 

25 
25 
.15 

.75 

L20 
1.10 
1.00 
.50 
.40 

3.30 
.60 
60 
£0 

3.30 
£0 
.60 
eo 
.80 

2.00 

.75 

.05 
2.00 

.75 

50 
.10 
.10 

1.00 
.10 

4.00 
.05 
so 
.00 
.70 

2 

1 

1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 

1 

1 

1 
1 
2 
1 

1 
1 
1 

1 
1 
1 
1 
1 
2 
1 

1 
2 
2 

2 
2 
2 
1 

1 

1 
1 
1 
1 

NV-21315 

NV-7919 
NV-7947 
NY-7946 
NV-7959C 

W-21316 
W-7928A 
W-7931A 
W -1907A 
W-7958A 
W-21334 

W-W-78807882A 

W-4907 
1V-4751A 
NV-7912A 
W -7983A 
W-20057 
W-20069 
B-21308A 

B-21386A 

W-7998 
1V-21308 

NV-21933 

1V-21556 
NV-21557 
VV-21558 
1V-21559 
NV-4907 
NV-21560 
NV-7948 
W-21561 
1V-21365 
1V-21334 
VV-7983A 
VV-21562 
VV-21503 
W-21564 
W-2282C 
W-7931A 

W-ve-220100658 

M/-21600 

W-5311 
NV-21936 

VT-21h17 
NV-7919 
1V-7947 
W-21368A 

W-21386A 

C-21617A 
W-21655 

W-21619 
W-21659A 
W-16290 
W-1495J 
W-1490K 
W-5874 
B-21369A 

B-21649A 

Description 

7.00 
.20 
.05 
.35 

.so 
.50 
.80 

1.25 

.15 
1.75 
.03 
.15 
.05 
.05 
.10 
.10 
SO 
.10 

1.25 

2.50 
.10 

7.00 

7.00 

Dial & Gear   .50 
Pinion   .20 
Pinion Shaft   .15 
Pinion Shaft Spacer   .o5 
Tension Spring   .01 
Drive Support Bracket   .10 
Fuse Panel   .35 
Sub-Panel   .80 
Cable Clip   .05 
Volume Control   1.75 
Fuse (3 amp.)   .10 
Dial Light Socket   .m 
Dial Stud   .05 
Dial Light Housing   AO 
Fibre Washer   .05 
Key Switch   1.25 
Switch Leads (18" long)   .05 
Escutcheon ( large, for type 
B)   £0 

Escutcheon ( small, for type 
C)  , .50 

Screw (for type B)   Az 
Mounting Clamp (for type 

Mounting Screw (for type C) .05 
Knob   .W 
Spring   .05 
Dash Control Cable ( Stand- I 
ard 20" long)   1.25 

Dash Control Cable ( Special 
32" long)   I 2.50 

279 SPEAKER 
Speaker Frame   I 1.75 
Type C Dynacone Motor As- 1 
sembly   8.00. 

Name Plate   .50 
Cone   1.00 
Outer Cone Nut   .05 
Outer Cone Clamp   .05 
Inner Cone Clamp   .05 
Inner Cone Nut   .05 
Speaker Cable (Standard 

10 1-2" long)   .75 
Speaker Cable ( Special 30" 
long) 2.00 
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MODEL 92 AUTO'. 
Schematic 
mopEL 95 
Schematio,Voltage 

Model 9,... 

.416 t4.7/0 

ect< 

atd.4.7.61 

41883 

?Ce oz/5 el, gieee 
"rre O.A.\ 1  

7; .4 BariÁe .5,oz 01,516 

e g reet  

ceireet  

'CROSLEY MODEL 95 (ROAMIO) VOLTAGE DATA 

Kt wlerc.1 

Tube Plate Screen Grid 
1st Der  160-180 70-80 —7 to —9 
1-F.   160-180 70-80 AVC only 
2nd Det  0 o 
1st A-F  80-90 —5 to —6 
Output    150-170 160-180 — 16 to — 18 

Plate and screen voltages measured from element to chass%s. 

.00/5A0-0 
ewe -20; 

reeer rare Or aoo 

An  1'1334 

Model 92 Auto 

PILOT 6.0 V 

AF 

0 

'37 
AF 1 RF 2 RF DEI A.V.C. 

0 0 0 0 0 

'71A 36 36 36 36 

FRONT 

Model 95 
Schematic diagram of the Crosley Model 95 ( Roamio), with combination oscillator-detector 

-36 !FT -39 ITT -36 liT -37 

II 
SAeAlrip 

.25 
MFD 

e 
PE4e A8zy 

SPEAKER CABLE   r"L OW -A 

"jr- •••• ream A 
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•;4 -SuFPLY CABLE _ —  L.....- 

_ -8- Pea L/P---¡; ---1 
L _ _ 

-"- -' 5.'.suPPLY CABLE 

PWR 
.5W 

03,41F0 
tzoZ 

.006 
AlF0 
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CROSLEY RADIO CORP 

oito 0,4 L-NCie 

MODEL 96 
Schematic 
Voltage 

)44 

7 

44 

7-8 

60 

34-

47 

7 

Circuit Diagram. Model 96. 
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1 eltice, 1.201%,, 

1 141405,41z47i ;47,-,‘,...ceeta. 
Aligning Intermediate 

Frequency Stages 

1. A local oscillator tuned ac-
curately to 181.5 kilocycles is re-
quired. 

2. Set the dial of the station 
selector to 550 kilocycles. 

3. Connect the high side of the 
test oscillator output through a con-
denser of approximately 0.1 mf, ca-
pacity to the grid of the first 
detector tube, and the low side of 
the test oscillator to ohassis. Do 
not remove the clip wire from the grid 
of the first detector tube. 

4. Adjust the two padding condensers 
at either side of the first intermediate 
frequency transformer for maximum read-
ing on the output meter. 

5. Adjust the secondary padding oon-
densers on the second and third inter-
mediate frequency transformers for 
mamimum reading on the output meter, 

54 

50 , 110.119 

OC Z.t 
43 

I-F.PEAE 181.5 KC. 

7/, 

2 

-09 

44 

94 C0441U PSINIWIFW 

WtIll•40 Di*0111.1 

Filament Voltages 

All tubes   

Plate Voltages 
RP., First Det., and I.F. tubes   
Second Detector tube   
Output tube   

Screen Grid Voltages 
RF., First Det., and LP. tubes  
Output tube   

Operating Grid Voltages 

RF and First T.F. tubes   
First Detector tube   
Second LP. tube   
Second Detector tube   
Output tube   

5.8 to 6.2 

160 to 200 
70 to 90 
150 to 190 

85 to 105 
160 to 200 

-3.6 to -4.4 
-6.3 to -7.7 
-1.8 to -2.2 
-5.4 to -6.6 
-13 to -15 

Model 96 (Roamio-Auto) 

05C-DET A  z IF DIT-1 AF 

0 WO o 
'36 '39 '85 

D RF Be IF Z Ai 

0 

Ca." 

o 
39 

FRONT 

o 

A-Secondary of 
1st I-f trans. 

B-Secondary of 
3rd i4 trans. 

C-Secondary of 
2nd i-f trans. 

D-Primary of 
let i-f trans. 
mounted on side 
of chassis. 
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MODEL 98 
Schematic 
Voltage 

Specifications 

CROSLEY RADIO CORP. 

Model 98 
Tubes and Voltage Limits 

Model 98 is a five tube superheterodyne 
designed for automobile operation. The in-
termediate frequency is 181.5 KC. The "A" 
supply is furnished by the automobile storage 
battery and the 13- supply by the automobile 
storage battery used in connection with a 
Crosley Syncronode. Service information on 

the Syncronode is furnished in a separate bul-

letin. 

The following chart gives the tubes, their 
functions, and voltages, measured with the 
receiver in operating condition but with no 
signal to the antenna circuit. Use a high re-
sistance D. C. voltmeter ( 1000 ohms per volt 
or more) for all measurements. The voltage 
limits are ± or - 105:, of the values given. 

All voltages are measured from tube con-
tact to chassis with 6.3 volts at the battery and 
180 volts from the Syncronode. 
The -Q- control should be entirely off. 

Tube Position Plate 
Voltages 

Screen Cathode 
Grid 

Supp. 
Grid 

-78 R. F. Amplifier 
-77 Oscillating detector 
-78 I. F. Amplifier 
-75 Diode-A. P. Amplifier 
-89 Output (Class A Pentode) 

180 
180 
180 
1130 
180 

85 
85 
85 

180 

o 
4.5 
2.0 
1.5 
17.0 

o 
4.5 
G 

17.0 

6.0 
6.0 
6.0 
6.0 
6.0 

-A" battery drain-4.6 amp. at 6.3 volts. 
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CROSLEY RADIO CORP. 

Model 99 
Specifications 

Model 99 is a six tube superheterodyne de-
signed for automobile operation. The inter-
mediate frequency is 181.5 KC. The -A-
supply is furnished by the automobile storage 
battery and the -13- supply by the automobile 
storage battery used in connection with a 
Crosley Syncronode. Service information on 

the Syncronode is furnished in a separate bul-

letin. 

MODEL 99 
Schemat ic 
Voltage 

Tubes and Voltage Limits 
The following chart gives the tubes, their 

functions, and voltages measured with the 
receiver in operating condition but with no 
signal to the antenna circuit. Use a high re-
sistance D. C. voltmeter ( 1000 ohms per volt 
or more) for all measurements. The voltage 
limits are + or - 10% of the values given. 

All voltages are measured from tube con-
tact to chassis with 6.3 volts at the battery and 
170 volts from the Syncronode. 
The -Q- control should be entirely off. 

Tube Position Plate 
Voltages 

Screen Cathode 
Grid 

Supp. 
Grid 

Fil. 

-78 R. F. Amplifier 
-77 Oscillating detector 
-78 I. F. Amplifier 
-85 Diode-A. F. Amplifier 
-89 A. F. Amplifier 
-79 Output (Class B) 

170 
170 
170 
25 

170 
170 

80 
80 
80 

170 

o 
4.0 
1.5 
2.0 

17 

4.0 
1.5 

17 

6.0 
6.0 
6.0 
6.0 
6.0 
6.0 

"A" battery drain-5.3 amp. at 6.3 volts. 
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PAGE 1-2 DELCO RADIO 

MODEL 3002 
Notes 
Parts Layout 

DELCO RADIO CORP 

After the set is in operation on a powerful signal, it will be necessary to tune the antenna circuit 
so that weaker signals will be received with the maximum volume. The best way to do this is to 
connect a milliatnmeter, with a zero to ten milliampere scale, in series with the B Plus 6-7.5 volt 
maroon lead. (Connect positive side of meter to set.) Insert a small screw driver in the hole in the 
bottom of the receiver located neaeest the antenna terminal and adjust the large screw on the first 
balancing condenser. This is located about two in -hes above the hole. Adjustments should be made 
by turning the screw until the minimum reading cm the meter is obtained. While this adjustment is 
being made, the station selector should be turned slightly in either way td determine whether or not 
the reading can be further decreased. This adjustment is a very delicate operation and requires only a 
slight movement in either direction, not to exceed one full turn. If a meter is not available, a weaker 
signal should be selected and the set adjusted to maximum volume by varying the position of the 
screw. Care should be taken not to apply excessive pressure in making this adjustment. While it 
will do no damage to ground the screw driver to th 2 set while adjusting the screw, the signals will be 
cut out whenever the screw driver touches the case. A little tape wound around the screw driver will 
prevent this. It is impossible to receive a shock while making this adjustment. Make above adjustment 
only through the hole located nearest the aerial connection. After installation is complete, check all 
connections for correct locations and tightness. 
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PAGE 1-4 DELCO RADIO 

YODEL 3026 
Chassis Layout 
3olaw Serial 1400 

DELCO RADIO CORP. 

BOTTOM—OF CHASSIS 
For sets with.serial numbers below 1400 
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DELCO RADIO CORP. 
MODEL 3026 
Chassis Layout 
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PAGE 1-6 DELCO RADIO 

MODEL 3026 
Sooket Layout 
Cable Data 

CABLE COLOR CODE:  

Color 

DELCO RADIO CORP. 

BATTERY CABLE 

Battery 
end 

Terminal No. 
(Plug 9n Receiver Case)  

Red 13+180V. 8 
Maroon B1- 67i V. 8 
Yellow B. 12 
Black-Yellow A ( hot side) 11 
Black A (ground side) 2 

CONTROL UNIT CABLE  
FROM TERMINAL NO. TO TERMINAL NO. CONNECTS 

COLOR ( Control Unit Term. Strip) ( Plug on Rec. Case)  

Black-Yellow 1 11 A ( hot side) to switch 
Black 2 3 Switch to filament 
Green 3 12 B. from Battery 
Red 4 1 A.V.C. cathode to high re-

sistance aide of Vol. Control. 

Maroon 5 S 9 Grid resistor of A.V.C. tube 
to center tap of Vol. Control. 

Yellow e 5 B- to low resistance side of 
Vol. Control and to the switch 

SPEAKER CABLE  
FROM TERMINAL NO, TO TERMINAL NO. CONNECTS 

COLOR ,SS2...r. Tellme. StriDt (Plug on Rec. Case)  

Black-Yellow 1 4 One side of speaker field thru 
fuse to hot side of "A" Battery 

Black 2 2 Other side of speaker field to 
ground side of *A" Battery 

Yellow 3 7 Yellow lead of output trans. to 
plate of one 247 tube. 

Red 4 8 Red lead of output trans. ( cen-
ter tap) to4-180 'le Battery. 

Maroon 5 10 Blue lead of output trans to 
plate of the other 24.7 tube. 

VAL 
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Move the control drive cable from the rear of control unit. 

Rezove the control snit from the dash. Remove the top of the control unit. 
and the. escutcheon eate. 

Remove the stop pin from the selector drive shaft and loosen the two set 
.crows in the cable windlass and the set screws in the selector shaft collar. 

Then .pu.sh the selector drive shaft to the rear far enouEh to remove the windlass 
and cable assembly. 

Hold the new windlass and cable, with the end containing the set screws in 
the left hand, . and wind one complete turn of the short end of the cable around the 
windless, in à clockvize direction, winding the cable in the groove away from the 
let screws. 

Then wind three and one half turns of the lone end of the cable around the 
windlass in a counter-clockwise direction, winding the cable in the groove toward 
the àet.screws. 

Slin the cable clamp, Tool ho. 1001, over the windlass to hold the cable in 

pia« 

Place the windlass and cable in position eith the set screts to the rear 
end push the selector drive shaft forward into eecition through the windlass. 
The long end of the cable should lead aeay from the windleee at the bottom. The 
short end of the cable should lead aray from the rindlese et the top. 

Pull the long end of the catle under the small idler pulley near the windlass 
and around the larger idler pulley from botton to toe. Hook the spring on the loop 
at the end of the long section of the cable then lead the cable through the slot 
in the face of the selector dial drum and hook the free end of the spring over the 
ear in the drum, nearest the 50 mark. 

Lead the short end of the cable once around the outside of the selector drum 
in a counter-clockwise direction and through the slot in the face of the drum. 
Hook the loop at the end of the cable over the ear in the drum nearest the 150 

mark. 
NOTE: 

On a number of sets of early production, the tro ends of the cable are con-
nected by the cable spring. The selector drum in this cae has too notches and 
the cable is wound around the drum with the,apring in the porition shown in Figure 8 

CABLE TO TOP 
RIAR OF WINDLASS 

CABLE TO LARGE 
IDLER PULLEY 

--r> 

Figure 8 

If it should be necessary to replace either the windlass and cable assembly 
or the dial and drum assembly described above, both perte should be replaced by 
the later type as listed in the part section of this manual. 

be sure that tour selector shaft stop washers and four plain washers are in 
position on the shaft. These washers should be arranged alternately with one 
plain washer against the rear bearing. 

Replace the selector shaft stop pin, and with the windlass loose on the shaft, 
turn the shaft as tar as it will go in a clockwise direction. 

Hold the escutcheon plate in place on the front of the control unit and turn 
the selector dial until the last line beyond the 150 mark is lined up with the 
indicating pointers. 

Place the windlass close enough to the front bearing to allow approximately 
1/e4" end play and tighten the two set screws in this position. 

REAR SET SCRE;.S 

:.HONT SET SCREeS 

PLAIN LASHER 

OTO? USHER 

STOP PIN 

SELECTOR 
DR1VL SHAFT 

kr7DLeSS AND 
CABLE ASSEM. 

grUCTOR SHAFT COLLAR 

VOLUI.Z. 
CONTROL 

 r 
IDLER PULLEY 

LARGE IDLER PULLEY 

Figure 
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DELCO RADIO PAGE 1-9 

MODEL 301À; 
DELCO RADIO CORP. Voltago 

Reisiunce 
Plug Data 

Type Position Control Screen Pentode Normal 
of of Fil. Elate Grid Grid Cathode Screen Plate Grid 

Tube Tube Volts Volts Volts Volts Volts Volts Current Test 

37 Oscillator 5.5 65 5.0 
36 R. F. 5.5 105 . 15 65 55.0 
36 1st Detector 5,5 165 5.50 80 5.0 
36 I. F. 5.5 110 2.50 75 52.0 
37 A.V.C. 5.5 15 7.5 
37 2nd Detector 5.5 150 10.00 5.0 
47* A.F. 2.5 150 18.00 
47* A.F. 2.5 150 10.00 
GA# A.F. 5.0 150 18.00 

160 
160 
160 

6.0 7.5 
2.5 3.5 
1.3 2.5 
.5 3.0 

7.0 25.0 
7.0 25.0 
7.0 25.0 

Volume Control on Max. "B" Battery Volts 180 

*Do not attempt to take readings on the type 47 ( Pentode) tube unless 
your set analyzer is equipped to test sets using this type of tube. 
Otherwise, readings taken at the 47 sockets will be misleading. 

jL pentode used in Models 2027-A and 2029-A in place of ' 47 pentode out-
put tubes. 

NOTE: It should be noted that readings obtained with different set 
analyzers will vary with battery voltage and with different tubes. The 
readings shown, therefore, are only average readings. For this reason, 
each service man should compile a chart similar to the one illustrated, 
using his own set analyzer with a set, and batteries that are known to 
be operating properly. 

Test from to Correct Probable cause of trouble 

contact contact Voltage if voltage is below Min. 

No. No. Peadim7s Limit 

Min. Max. 
5 8 120 180 

5 6 45 67i3 

1 8 120 180 

9 8 120 180 

5 7 120 160 
5 10 120 160 

2 3 6.0 6.8 
3 4 6.0 6.8 

a 2 No Readini: 

e 2 Lo reading 

2,uide Pin 

Sets with serial numbers 
Eelow 1400 

View :f p1uz, in case with chassis remóvedi 

Low IT" Batteries 

Low " B" Batteries 

Open volume control 

Defective volume control 

Open speaker transformer 

()Den speaker transformer 
Low storage battery 

Open speaker field 

(If reading is obtained "B" 

Batteries may be grounded 

or "B" Battery wires may be 

grounded due to moisture be-

tween the Batteries and " B" . 

Battery box.) 

0 
G 
® eesC? 

Guide 

Pin 

Sets with serial numbers 

Above 1400 



MODELS 2027-A AND 2029-A 

WZING CHANGE FRCM TYPE 247 PZNTODE Ta TYPE GA PENTODE 

/n order to re- operate the 2027 or 2029 chassis to the new 
2027-A or 2029-A, there are three distinct operations which 
are as follows: 

_Tyne_  GA Pentode 

Type GA Pentode 

401 Condenser 

1-OHM neslstor 

•-••••• 

1. Change Filament leads which are connected in series, for 
use .Aith the 247 tube, tc; parallel connecticns. 

C-2 < ;?•!, 
P c 

p 
TABLE CF CONDENSERS AND RESISTORS: G 21 

G C-
CONDENSERS 0 m CA 

CD 
Wiring Diagram Code Section of Condenser Capacity Part No. to 

C-1 A .1 ?..Vd. 1200834 
C-1 B .1 Mid. 120e834 
C-1 C .5 Mfd. 1206854 

C-2 A 1.0 lifd. 1206156 
C-2 B 3.0 Mfd. 1206156 

C-3 A .1 Mfd. 120E397 
C-5 B .1 Mfd. 1206397 

C-4 A .1 Mfd. 1206397 
C-4 B .1 Mid. 1206397 C 

rui 
C-5 A .1 led. 1206397 
C-5 B .1 Mid. 1206397 () 
C-6 .2 Mid. 
C-7 1.0 Mfd. 
C-8 .002 Mfd. 
C-9 .00016 N.M. 
C-10 .00075 Mfd. 

Blow Serial No. 1400 
Above Serial ic). 1400 

C-11 Ot•cillator Series Trimner. 
C-12 lo. F I.F. Trimmer 
C-13 .00001 Mfd. 

E low Serial ;:o. 1400 
Above Serial No. 1400 

C-14 .002 Nfd. 

RESISTORS 

1206U7 
1207239 
1203894 
1205387 

1200422 
1200423 
120426f. 
1206749 

120338E 
1203386 
1203894 

CCDE uHNS WATTS BODY END SPOT PART NO. 

2. Insert the Black tubular 1-OHM Resistor in the positive R1 1 5 Tubular Enameled Realstgr 1206977 
lead. This does nct necessitate moving the resistor. 82 .5.50 1/2 Red Green Brown 1204109 

83 1,000 1/2 Brpre. Black Red 1201630 
3. Conneot a . 01 Mfd. condeLser from the plate terminal on R4 1,000 1 Brown Black Red 1201615 

one pentode socket to ground. R5 6,000 1/2 Blue Black Red 1204106 
8,000 1/2 Gray Black Red 1204132 

The choke coils, which were mountei on the 2027-1 and 2029-1 R7 15,000 1 Brown Green Orange 1204111 
sets received from the factory, ara not necessary in making 88 40,000 1/2 Yellow Black Orange 1201636 
this change. 89 90,000 1/2 White Black Oranee 1204133 

810 100,000 1/2 Brcwn Black Yellow 1201635 
811 1,000,000 1/2 Brorn Black Green 1201618 
1112 90,000 1/2 White Black Orange 1204133 

813 15,000 1/2 Brown Green Orange 1204111 
P14 100,000 1/2 Brown Black Yellow 1201635 

o 
>z, 

o 

o 
PC 

OI
CI
VI
I 
0
3
'
I
H
U
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I
-
I
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9
V
d
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PAGE 1-4 DEWALD 

MODEL 61. 
DUZ'ALD RADIO Socket Layout 

Alignment 

RECEIVER To align the I.F, circuit, an oscillator sup-
ALIGNMENT plying 456 K.C. should be connected to the 

control grid of the 6A7 and the variable con-
denser frame. The grid cap normally on the 6A7 should be 
removed. The oscillator- section of the variable cendenser 
should be short circuited. This may be done by putting a 
small clip on the terminal of the oscillator condenser trimmer 
and running a wire to ground. It is preferable to use an 
output meter for accurate work, which may be connected into 
circuit of the 41 by means of an adapter havine leads brought 
out from plate and screen through a . 5 mfd stopning condenser. 
See Fig. 44. 

The volume control on the receiver should be 
turned to maximum and the three I.F. adjusting screws shown 
in Fig. e2 set to give maximum on the output meter. This 
operation may be performed with the receiver in the can if 
a pair of long nose pliers or offset screw driver is used, 

For R.F. alignment, remove oscillator condenser 
short circuit, replace grid cap on 6A7 and connect oscillator 
covering broadcast range to antenna wire and its shield. 

Fig. 2 
Battery Cable' 

37 First Audio Tube 

85 Diode Detector 

44 
Power Tube 

eN, 

'78 

I.F. Amplifier  

Antenna Coil 

Screws 
I Holding _eliminator 

Vibrator 

e  

4 
Oscillator Section Section  

R. F. Section \Screws Holding  
r.liminator 

\6A7 Oscillator Detector 

Antenna Cable Shield Grounded To Car 

Case 

Second I.F. Adjusting 
Screw 

Spring Grounding  
Vibrator Case 

84 Rectifier for 
'13" Supply 

I.F. Adjusting 



DEW'ALD PAGE 1-5 

DFAVAID RADIO 
U..DEL 61 
Vibrator Data 

VIBRATOR To examine vibrator, remove "B" supply unit 
ADJUSTMENT from can by unsoldering 3 leads. 

(see Fig.3) removing 6 screws at ends 
of unit Take cover off vibrator case 
and vibrator may be removed without unsoldering its lead? 
wires. It will be seen that there are a top and a bottom set 
of contacts. The normal clearance on these contacts is . 003" 
to . 004' and this may be adjusted with screws provided. 

Any dirt on contacts should be removed with 
pipe cleaner before adjustment. If top clearance is too great 
vibrator may operate but not close this circuit ( operate half 
wave) and the voltage will be low. If bottom clearance is 
too great, vibrator will pull down but not vibrate, Teo small 
a bottom clearance may short bottom contacts and cause in-
operative vibrator and heavy current drain. 

If both contact clearances are small, the vi. 
brator will operate at a higher pitch and voltage, but spark-
ing will occur. 

Check of vibrator operation may be made by 
running three temporary jumpers from "B" supply unit outside 
can to the receiver, ( See Fig.3) and operating the vibrator 
outside its case so it is visible. The tone should be low 
pitched, even and regular, and no appreciable sparking should 
occur. To remove vibrator for replacement purposes, unsolder 
the three vibrator wires at the terminals of the step up 
transformer and at the ground terminal near the tube. Leads 
should be left attached to vibrator. 

If set is not available or is in doubtful con. 
dition a 4000 ohm load resistance of 5 watts or larger may be 
used from plus 13" to ground of eliminator in place of set. 
The 6- volt supply is applied to the two terminals at the 
vibrator end of 'B" unit. 

If gaps are okay, and sparking persists, check 
for dirty contacts or open condenser across primary of step.up 
transformer, Vibrator Base is Grounded 

to Vibrator Case 

3a 

:7.over is leld 
3y ?wo 

Red 



PAGE 1-6 DEWALD 

YODET_ 61 
Motes 

DEWALD RADIO 

Be sure shield of battery cable is soldered to can 
at left side of receiver, 

When cover is placed on can, a heavy spring on the 
inside grounds the top of "B" supply unit. Be sure contacts 
is good and pressure heavy. 

Condenser from antenna transformer should run to 
front of variable condenser. If further difficulty is ex-
perienced check ground of chassis and "B" supply unit to can 
at various points with heavy screw driver. 

The wire on vibrator which runs from its coil to 
the frame, should be securely soldered on frame and on inside 
of eibrator case. 

POSSIBLE A Low volume or weak siFnals. 
SET TROUBLES 1. Defective tubes. 

2. Poor antenna ( small size shielded wire 
must not be used to extend present antenna, 
as capacity between shield and inside is 
too great. 

3. Open circuit in radio frequency or audio 
stage. 

4. Defective resistors. 
5. Defective by pass condensers. 
6. Defective volume control 
7. Low- S" voltage. 

B, Intermittent reception. 
1. Antenna shorting (use high resistance continuity 

to check car antenna- set disconnected) 
2, Defective tubes. 
3. Loose connection. 
4. Film breaking down in electrolytic condenser 
5. Defective speaker 
6. Defective volume control 
7. Defective by pass condenser 

Fig.3b  

-Hot "A" Black Led 

-B Plus Red Lead 

&-Ground 
Yellow Lead 

View Showing Eliminator Three Tepminals & Color Code 
of Connections 

Adapter for 41 Showing 
Wires to Screen Grid & 
Plate Plue Circuit 

'Plate 

Fig. 4  

Screen 

----Prongs Pointing 
Downward 

Output Meter 

.5 Mfd. g00 V. 
Condenser 
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DEWALD RADIO 
MODEL 61 
Parts List 
Alignment 

Set test oscillator at 1500 K.C. and receiver 
variable condenser at minimum capacity. Adjust to maximum 
output with trimmers on top of variable condenser. 

Apply 600 K.C. from test oscillator, tune in 
on receiver and check variable condenser alignment by bend-
ing one R.F. condenser rotor plate in or out slightly to 
give maximum output. Repeat procedure at 800, 1000, and 
1200 kilocycles. 

MODEL # 61 RECEIVER  

NUMBERS AND LIST PRICES OF REPLACEMENT PARTS  

1165 Second Detector Transformer  $ 1.40 
1166 Dual I.F. Tuned Transformer  1.70 
1168 Oscillator Coil  .70 
1169 Antenna Coil  .85 
2033 25 Cub Condenser  .35 
2046 05 Cub Condenser  .35 
2047 ..... . . 00025 Mica Condenser  .35 
2056 01 Cub Condenser  .35 
2081 00015 Mica Condenser  .35 
2123 0001 Mica Condenser  .35 
2133  5 Mfd Elect. Condenser  .75 
2135  2 X . 05 Cub Condenser .. .45 
2147  8 Mfd Elec. Condenser  1.00 
2152 25 Gen. Condenser .   . 50 
3192  Spark Plug Suppressor  .50 
3193  Distributor Suppressor  .50 
5064  Antenna Cable  .50 
5069  Battery Cable  .90 
7095  Speaker  5.20 
8308  Combination Controls ( Vol Cont. & Switch) 1.15 
9257  Drive Cover  .50 
9270  Baffle Board  .15 

MODEL #61 ELIMINATOR  

1163  Choke R.F  .60 
1162  Transformer  .  2.50 
2070  .5 Mfd Cub Condenser  ..35 
2033.   . 25 Cub Condenser  .35 
2145  .025 Mfd Cub Condenser  .35 
2147  8 Mfd Elect. Condenser...   1.00 
8304  Vibrator  5.00 
9289  T. & B. Cushion 3/8 X-2-1/16 X 4-3/8.... . 25 
9290  Side Cushion 3/8 X 11/16 X 31/8....,. . 20 
9291  End Cushion 3/8 X 1-3 16 X 2-1 16...... . 20 

1161  Filter Choke  .75 
9202-9203.. Drive Cable Ably  1,75 
8317...... Driven Gear Ably  1.00 
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PAGE 1-4 AUTOLITE 

MODEL 072-A ELECTRIC AUTO LITE CO. 
Installation Notes 

The chassis is received with the condenser pulley, spring and centering ring 
mounted in the proper position cn the tuning condenser and the cable chuck through 
which the drive cable passes mounted on the chassis box. 

All that it is necessary to do is to mount the control unit on the steering 
column, cut the cable and housing to length if necessary, attach the cable to the, 
drive pulley, and secure the housing in the chuck. 

MCUNTING THE CCNTECL UNIT 

The control unit is mcunted on the steering column with the knobs extending to-
ward the right hand side. The proper distance below the steering wheel can be 
determined by trial. 

Two clamps are provided to secure the control unit to the steering column. Use 
the lockwushers supplied under the heads of the clamp screws to secure the clamps 
on the control unit. 

if the steering column is lie' in diameter, use the le/ether spacers supplied. If 

1-5/6", split the spacers or wrap the column with about 1/16" of friction tape 
under the brackets. If the column is 1-3/4", no spacers are required. 

ATTACHING TRE CABLE 

The driva ceblo should be run in as straight a line as possible. Avoid any sharp 
bends. 

After the control unit hes been mounted and before securing the drive cable und 
housing at the chassis, cut it to length if necessary. Be sure that enough cable 
is allowed to avoid eny sharp bends. Do not coil the excess length in short loops. 

To cut the cable proceed as follows: With a sharp three-corner file, file Lcrose 
one of the turns of the tubular housing until it is practically severed. Then 
bend it only slightly back and forth until it breaks off. Do not bend sharply 
as in so doing permanent injury to the inner element of the cable might result. 

Turn the station selector knob on the control unit as far ac it will go in a 
counter-clockwise direction. The cable will then extend out of the housing the 

greatest distance. 

Loosen the large jam nut on the cable chuck. Insert the free end of the cable 
and its tubular housing. Be sure that the housing with its wetherproof cever-
ing is inside the chuck. Then tighten the jam nut, This will secure the hous-
ing and weatherproof braid in place. As explained above, the station selector 

knob should be turned to the extreme counter-clockwise position. The /actor of 
the tuning condenser is held at the extreme clockwise position by the action of 
the spring. Bring the free end of the cable eround the pulley, loosen the cable 
clamp screw at the top of the pulley, insert the cable under the clamp washer 
and then tighten in place. Cut off any excess cable to prevent tangling w1tb 
other parts of the receiver. Caro should be taken not to put a sharp bend in 
the exposed portion of the drive cable, as the letter may be permanently injured. 

After the cible head is in placa on the chassis and after the drive cable is at-
tached to the pulley, check the centering of the cable, chuck with the pulley. If 
necessary to re-center, loosen the nut which secures the chuck to the chassie box. 
Then move the chuck until the cable is centered relative to the groove in the 
pulley and re-tighten the nut. 

DIAL LAMP 

The dial lamp may be replaced by removing the station selector knob und the two 
screws on the sides of the control housing. Use a standard 6-8 V. screw base lamp 
which may be procured from the factory. As a temporary mensure, a 6 volt pilot 
lieht bulb may be procured from any radio store. 
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EMERSON RADIO AND PHONOGRAPH 

CORPORATION 

MODEL 678 
Installation Notes 

INSTALLATION PROCEDURE 
(Follow closely for easy installation) 

1. Open carton, unpack set and check equipment furnished. 

2. Remove the two thumb-screws holding the mounting plate to the radio cabinet proper. Tip the 

mounting plate back and unhook it. 

3. Remove the top cover and check visually conditions in general, i.e., tubes, grid 'caps, remote tun-

ing drive, etc. 

4. Using the mounting plate (Figure I) for exploring, determine the most satisfactory position for 

mounting in the car. As the mounting plate has the same area as the frontal area of the radio cabinet, any 
space which will accommodate the mounting plate will be satisfactory, (allowing clearance for the set 
to tilt forward for inspection after being installed). 

5. Using the mounting plate as a template, locate the holes for the three mounting bolts. Check 
under engine hood to see if bolts will be clear. Optional mountings may utilize 2, 3, 4 or 5 mounting 

bolts. 

6. Drill these three holes. Suggest using 1/à" drill as a pilot hole then finish with 3/8" drill.) Put one 
lock washer on each 5/16" bolt and insert thru the plate. Put a nut on each bolt and fasten securely 
against plate. Put a spacer nut and lock-washer on each bolt and mount the plate on auto bulk-head. 
Allow .1/2" to 1" clearance between back of mounting plate and bulk-head for ventilation and good tone 
quality. Now tighten the bolts from the engine side of the bulk-head using a lock-washer and nut for 

each bolt. 

7. Before proceeding further, at this time, check the polarity of the car battery; that is, determine 
which side of the battery is grounded. This may be done most conveniently with a low reading D.C. 
volt-meter. However, experienced mechanics may recognize the positive terminal of the battery by the 
fact that it is usually larger and blacker than the negative terminal. If there is any corrosion present, 
GREEN corrosion will be round at the POSITIVE terminal. Do not take chances or guess at the polarity 
but use every means to determine it correctly, as the wrong connections may cause serious damage to the 
receiver and car battery! 

8. If the POSITIVE terminal of the battery is grounded, no changes are necessary and the instal-

lation may proceed. 

If the NEGATIVE terminal of the battery is GROUNDED, it is required to make a slight change 
in the receiver. This is done quite conveniently by removing the top strew and loosening the bottom 
screw holding the serial number plate to the right side of the receiver cabinet. Tip the plate down 
and reverse the red and black-marked spade lugs. When this is done, the black-marked lug will be on 
top and the red-marked lug will be the lower one. (See Figure II and red tag on battery cable.) 
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9. Replace the top cover on the receiver cabinet, using the screws to fasten it and attach the radio 
cabinet to the mounting plate; first, by hooking the two hooks on rear of the cabinet. into the slots of 
the mounting plate; second, by inserting the two thumb-screws into the holes on the top of the mounting 
plate and screwing them into the holes of the cabinet. This completes the mounting of the radio cabinet. 

10. Attach Remote-Control Unit to a convenient position on the steering wheel column, allowing 
the cables to take a smooth path to the set. Leather strips are furnished to accommodate unusual size 
steering wheel columns and also to prevent marring finish. Screw down the set screws in the center of 
the clamps in order to ground the remote-control unit to the steering post. Fasten the cable to the 
steering column and other points in order to prevent vibration and interference with the operation of the 
car. 

11. Connect the two-conductor shielded cable to the battery, the BLACK wire always connects to 
the GROUNDED terminal of battery and the YELLOW wire always connects to the HOT terminal of 
battery regardless of polarity. (Re-read and check paragraph 7.) It is advisable to run this cable as 
directly as possible to the battery, keeping away from the engine compartment and other high tension 
wires. Grounding the cable as often as possible along its entire length reduces motor noise and is rec-
ommended. Poor connections at the battery terminals cause noise; therefore, clean the terminals and 
make good connections. (Connections to the ammeter are not recommended, in general.) 

12. Before connecting the antenna, check it for a possible ground. If ungrounded, connect to the 
antenna lead of the radio by splicing a good connection, taping the joint and sliding the section of insu-
lated tubing over the connection. In the event that the antenna lead-in is shielded, do not neglect to 
connect the shielding to the shielding on the antenna lead from the set. A word of caution here: Do not 
run the antenna lead-in thru the engine compartment and keep it away from all high-tension parts God 
leads. Ground the shielding of the antenna lead-in along its entire length, if possible. 

13. Turn switch-key halfway in remote control unit. The dial should light up iinmediately if every-
thing is correct. Turn volume control (small knob) clockwise to a position for loud volume and when the 
tubes are warmed up, turning the station dial ( large knob) will tune in stations. Adju,;t volume by the 
volume control knob, never by detuning the station, as this ruins quality. The separate, delayed automa-
tic volume control will counteract fading and blasting and requires hale or no adjustment by tie manual 
control. 

14. If the installation thus far has been carefully followed, starting and running the motor causes very 
little interference generally. However, the amount of motor noise WITHOUT SUPPRESSION may 
be noted as a check on a good installation. 

15. Fasten the condenser supplied for generator-noise-suppression by slipping the grounded lug of 
the condenser under a screw in the generator frame. Connect the live lead of the condenser to the gene-
rator side of the cut-out relay mounted on the generator (connecting the live lead to the battery side of 
the cut-out relay is more effective in some cases. This may be determined by test.) 
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SUPPRESS°, 

MIRK 
A ee 

LEAD TO 
OLSTAVOOTOQ 

SPAAr PLUG 
war 

sovverssee 

YT/C41 4/00.47 110R/ZONTAL ifOUN7 

Fig. 111 

16. Fasten a spark plug suppressor to each spark 
plug (see Figure III) and the distributor suppressor in 
the head of the distributor. Fasten the suppressors 
firmly to the plugs and to the leads so that the connec-
tions will not shake loose and ground. If special types 
of suppressors are required for certain cars, these may 
be obtained. 

17. In general, this should suppress motor noise 
effectively. However, an auxiliary suppressor condenser 
connected from ground to battery side of ammeter may 
sometimes prove effective. (See further details under 
"Notes on Ignition Suppression.") 
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Tubes: 1-78, 1--6A7, 1-6B7, 2-41 (5 tubes). 
Total Battery Drain: 4.8 amperes. 
Max. output: 4 watts. 
Electro-Dynamic Speaker Field Resistance: 6 ohms. 
Vibrator: Full wave synchronous rectifier. 

Tube-Functions and circuit analysis: 

( 1 Radio-frequency amplifier 
78 2 Automatic fidelity control 

( 3 Automatic selectivity control 

6A7 

6B7 

4 High gain modulator. 
5 Electron coupled oscillator 

6 High gain I. F. Amplifier 
7 Neutralized space-charge diode 

detector 
8 Separate delayed automatic 

volume control 
9 Automatic noise suppression 
10 Reflexed audio-frequency 

'amplifier 

41 11 Push-pull output tube Class A" 

41 12 Push-pull output tube Class A" 
13 Full wave synchronous vibra-

tor rectifier 
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VOLTAGE ANALYSIS 

Use a high resistance voltmeter. Storage battery should be fully charged. 

signals received. 

Tube 

78 

6A7 

6B7 

41 

41 

Voltage across speaker 

Cathode 
to Ground 

3- 3.5V. 

3- 3.5 

3.5-4.5 

14-18 

14-18 

field-6 volts. 

Readings taken with no 

Screen Grid Plate 
to Ground to Ground  

75-85V. 200-210V. 

75-85 200-210 

75-85 200-210 

200-210 190-200 

200-210 190-200 

Heater 
to Ground 

6V. 

6 

6 

6 

6 

ADJUSTMENTS 
The receiver was carefully adjusted and aligned when it left the factory. Under no conditions should 

these adjustments be disturbed unless there is no question that it is absolutely necessary. 

Intermediate-Frequency 
To line up the Intermediate Frequency Amplifier, use a good modulated oscillator giving 1721/2 K.C. 

and a rectifier type output meter. Connect the oscillator output to the grid cap of the 6A7 and ground. 
Connect the output meter across the voice coil of the speaker or across primary of speaker transformer. 

Ground the antenna lead and turn the tuning dial so that no signal is received (other than the test oscil-

lator), with the volume control set at maximum volume. 
Using the smallest output from the test oscillator to get an output reading, adjust the double-tuned 

input transformer and the single tuned output transformer for maximum output. It is preferable to use 

a non-metallic screw driver for this purpose. (See Figure IV.) 
Radio-Frequency 

To line up the R. F. section, due to the extreme sensitivity of the receiver, use only a high-grade 
oscillator. Couple the oscillator through a standard dummy antenna to the antenna lead and ground of 
the receiver. Attach the output meter to the voice coil of the speaker and align the trimmers on the 
vai iable condenser for a weak high frequency signal (between 1350-1450 K.C.). Readjust the trimmers 

to get accurate settings. (See Figure IV.) 

If a high grade oscillator and output meter is not available, it is suggested that the alignments be 

made on broadcast. Tune in a weak station between 1350-1450 K.C. and align the trimmers carefully. 
Readjust the trimmers as above. 
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The following changes and additions are the effects of improvements in mechanical and electrical con-
struction made on the "Auto Dynamic"—Model 678—since the release of the "Service Manual." 

Paragraph 10 of the section " Installa-
tion Procedure" should read: 

10. By means of the adjustable 
strap supplied, fasten the remote-control-
unit in a convenient position on the steer-
ing column, allowing the cables to take 

BATTERY) a smooth path to the set. The procedure 
to follow being to place the end of the CONOuCTORS 

ISLACIOGROLINO strap with a single hole under one of the 
holes in either flange on the control head. 

(=Tr REVERSE CON. Place a bolt through the holes, slipping 
NECT:ONS NEN• a lockwasher and nut on the other end. 
TIONIC1 111 IM.e. 

RuLT•ONS Do not fasten the bolt; leave it loose 
temporarily. Twist the strap through a 
radius around the steering column so that 
with a snug fit one of the three remain-

wOISE SURPRESSOR TONE CONTROL 

ing holes in the strap lines up with the - Top VIEW OF RECEIVER WITHOUT COVER - 
hole in the other flange of the control 
head. Insert a bolt through the two holes 

that line up under these conditions and slip a lockwasher and nut on this bolt. Finally fasten both bolts 
securely so that the control head will not turn. Bond the cables at numerous points along the steering 
column to eliminate vibration and prevent interference with the operation of the car. 

* * * * * 

Paragraph 13 of the same section should read: 

13. Place the switch-key in the slot provided for it and, turn clockwise until a snap is felt and the 
dial illuminated. The light will indicate that the receiver is properly wired and ready to operate or ready 
for advance in installation procedure. Turn the volume control completely clockwise by means of the 
switch key to the maximum volume level. When the receiver is warmed up (this will be indicated by 
noise) tune a station carefully to resonance by means of the right-hand knob. Re-adjust the volume to a 
satisfactory level. Never attempt volume attenuation by de-tuning the station, as this will distort the qual-
ity of tone translation. The separate, delayed-automatic-volume control incorporated internally will tend 
to counteract fading and blasting, retaining the volu me at the level determined by the manual volume 
control. 

The illuminated dial and the tuning control mechanism are mutually self-aligning. If the calibration of 
the dial does not check reasonably well with the frequencies of the stations received, it is only necessary 
to turn the tuning control knob slowly clockwise until it stops. If the dial pointer is at the extreme 
counter-clockwise position they are aligned. If not, turn the knob slowly, counter-clockwise, until it 
stops and the dial is completely clockwise. If either or both these instructions are carried out the cal-
ibration should check. 

FIG. IV ( Substitute for Fig. IV. now appearing in "Service Manuel".) 

* * * * 

THE FOLLOWING NOTES APPLY TO THE SERVICE SECTION 

If it becomes necessary to disconnect the remote control unit; progress by loosening the two set 
screws which clamp the volume control cable to the lower stud on the receiver case, and by pulling the 
cable totally out of the recess provided for it. To detach the turning control cable, remove the cover of 
the receiver box and loosen the set screws which hold the cable to the worm gear drive. Unbind the 
two set screws which hold the cable to the receiver box and pull the cable out. Lastly, remove the bot-
tom of the set and unsolder the two connections for the pilot light, pull it out of the grommet and the 
operations are complete. 

To replace the control unit, it is only necessary to reverse the above process, being sure that the 
"tongue" of the volume control cable slips into the slot provided for it. This may be accomplished ley 
rotating the volume control knob slowly, and pushing the cable in simultaneously until the tongue en-
gages the slot. 

Replacement of the fuse in the event of a burn-out requires a removal of the floor board of the car. 
Remove bcth cables from the battery and unlock the fuse receptacle in the yellow lead, the fuse should 
drop out easily. A fuse of 10 ampere capacity, as indicated on the defective fuse, should replace it. 
The cause for the burn-out of the fuse should be determined before a new one is put in. 

TONE CONTROL ADJUSTMENT 

The adjustment as the receiver leaves the factory is set for full register reproduction. This is 
recommended for closed cars and for vocal programs. Turning the control clockwise brings up the low 
tones and is recommended for open cars and musical programs. Incidentally in this position, static and 
other noises are decreased greatly. Do not turn clockwise more than necessary as definition of speech 
may be lost duc to the attenuation of higher tones by the car interior. 
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MODEL 100 
Service Notes 

FRANKLIN RADIO CORP. 

CONNECTING "A" BATTERY 

The "A" battery connections of the Franklin Auto Radio have no polarity. By this 
is meant, neither negative or positive, but the heavy green wire with tracer 
must always be connected to the "hot" side of the battery,(the ungrounded side 
of the storage battery). The sheath may be attached to any convenient ground 
connection such as any bolt passing into the frame of the oar or direct to the 
grounded terminal of the storage battery. 

We recommend that the heavy green wire with tracer be attached either directly 
to the "hot" side of the storage battery or to the heavy cable running to the 
starter switch. Never, under any circumstances, attach the heavy green wire with 
tracer to any of the ignition wires or light wires. Special warning is given 
against connecting this wire to the generator wire anywhere along its length. 

CONNECTING MODEL 100 

Remove radio chassis from housing and fasten steering column mounting bracket 
to bottom of housing with machine screws that are furnished, or if steering 
column cannot be used, use the bolts that are furnished to fasten housing to 
bulkhead of car; drawing the three bolts through the three mounting holes in 
back of housing. In this case be sure to allow housing to extend about 3/4" to 
1" away from bulkhead, by adjusting the series of nuts also furnished for this 
purpose. This will relieve any warping of housing and chassis, so as not to 
throw the radio set out of balanoe. 

Now pass driving control cable through grommeted hole in front cover of housing. 
With radio chassis still removed from housing, set dial scale on remote control 
to 0, Now, using a small wrench or pair of pliers unscrew bushing headnut on var 
jable condenser back plate about three fourths of the way, and pass oontrol 
wire through hole in bushing until oontrol cable sheath enters into hole of the 
bushing. Then tighten up the bushing headnut with dial scale at O. Then grasp 
the condenser pulley in one hand and revolve same until condenser plates are 

all the way upen and will not turn further in that direction. Holding condenser 
in this position, loosen clamp screw at top of the pulley and run control wire 
under clamp until all the slack is taken out of the wire. Then tighten clamp 
screw down on wire rather tight. Procede to put chassis back into housing and 
bolt down as it was before removal from housing. 

DETERMINING PICKUP 

The first thing to do in the elimination of ignition noise is to determine 

whether it is being picked up by the antenna and antenna badin, or by the set 
itself. To determine this, turn on the set and start the motor. Then disconnect 
the badin at a point where it is connected with the shielded lead going to the 
receiver. If the noise stops, it naturally shows that the noise is being picked 

1 up somewhere in the antenna system. If the noise is still in evidence after dis-1 
conneotin g the badin, the noise is presumably chassis pickup. Sometimes there 1 
is a combination of the two, and in this case, it is necessary to first eliminati;1 
the chassis noise and then the remaining noise can be removed using methods 
normally discussed in connection with ignition noise elimination. 
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INSTALLATION OF SET CHASSIS AND CONNECTION OF REMOTE CONTROL  

Remove radio chassis from housing and fasten steering column mount-
ing bracket to bottom of housing with machine screws that are fur-
nished, or if steering column can not be used, use the bolts that 
-11"'e furnished, to fasten housing to bulkhead of car, drawing the 
three bolts through the three mounting holes in back of housing. 
In this case, be sure to allow housing to extend about 3/4" to 1" 
away from bulkhead, by adjustment of a series of nuts furnished 
for this purpose. This will relieve any warping of housing and 
chassis, so as not to throw radio set out of balance. ' 

Now pass driving control cable through grommeted hole in front 
cover of housing. 71th radio chassis still removed from housing, 
bet dial scale on remote control at O. Using a small wrench or 
pair of pliers, unscrew bushing headnut on variable condenser back 
plate about three-fourths of the way, and pass control wire through 
hole in bushing headnut, and with dial scale still at 0, grasp the 
condenser pulley in one hand and revolve same until condenser 
plates are all the way open and will not turn further in that di-
rection. Holding condenser in this position, loosen clamp screw 
at top of the pulley and run control wire under clamp until all 

the slack is taken out of the wire. Then tighten clamp screw 
down tight on wire. Put chassis back in housing and bolt down 
as before removing it from housing. 
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The following diagram shows the connections for speaker cable, and is 
supplied for service purposea only, as the speaker is already connec-
ted to the plug of the chassis. 

Bottom of Magnavox Speaker 
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MOUNTING THE RADIO SET AND SnEAKER 

WARNING--

Wnen locating a position for the receiver, always bear in mind that 
you must allow sufficient room for mounting the speaker. 

/he Franklin Auto Radio has been designed to be mounted on the steer-
ing column or dash board. You may mount thé set either in the dri-
ver's compartment of the car, or in the motor compartment. When lo-
cating the three mounting holes for radio, be sure that you locate 
them accurately. The reason for this is that if the holes are not 
perfectly in line with the bolts on chassis, you will badly warp the 
receiver can on mounting it to the dash board. 

:Mar mounting the radio receiver, the next operation is to mount the 
speaker. We recommend that you mount the speaker as high as possible 
".ehind the instrument panel, the reason for this being that when 
m,unted in this position, the speaker receives full advantage of the 
resonance effect of this space behind the instrument panel. You can 
easily prove this for yourself, by turning on the radio receiver and 
nlacing the speaker in various positions in the car. 

You will then note the advantage of placing the speaker acoording to 
our instructions. After mounting the radio receiver, drill a 3/8" 
hole directly below the receiver in buck board. This hole is to be 
used for allowing A and B battery wires to pass through into the 
notor compartment. Directions for connecting these wires will be 
found in the following sheets. 

The tuning control should be clamped on to the steering column at a 
height equal to that of the top of shift lever, as this makes tuning 
a natural. motion. In cases where the steering column is of a smaller 
diameter than that of the clamp, use the leather shims furnished with 
the tuning control. 

When running the wires and tuning control cable from radio to control. 
be sure that you do not kink them excessively, as this will make the 
tuning control work hard. Always be sure to securely tape the tuning 
control at about every six inches along its length to some solid part 
of the car. If you do not do this and the control is left free to 
swing, it will de-tune the radio. 

CONNECTING "A!" BATTERY  

The "A" battery connections of the Franklin Auto Radio have no po-
larity. By this we mean, neither negative or positive, but the 
noavy green wire with tracer must always be attached to the "hot" 
side of storage battery ( the un-grounded side of storage battery) 
The sheath may be attached to any convenient ground oonnection, 
such as any bolt passing into the frame of the car or direct to the 
grounded terminal of the storage battery. 

The heavy green wire with tracer may be attached either directly at 
the " hot" side of the storage battery or to the heavy cable running 
to the starter switch. Never, under any circumstances, attach this 
1-.avi green wire with yellow tracer to any of the ignition wires or 
liétt wires. Special warning is given against connecting this wire 
to the generator wire anywhere along its length. It is also con-
venient and advantageous to connect this wire to one side of the 
car ammeter, so that when the receiver is turned on, the battery 
load is indicated on the ammeter. 

MOUNTING "B" BATTERY CONTAINER  

Included with each radio is a special container for the "B" batter-
ies. This container is to be mounted through the floor boards of 
the car, wherever possible. In mounting this "Be battery box, be 
sure that you check underneath the floor boards to see that there 
are no brake rods, mufflers, storage batteries or other parts of 
the car located directly below the space in the floor boards. The 
proper method for locating the place for the "B" battery container 
is to hold it against the floor boards from underneath car, drill-
ing four small holes up through the floor board at the four corners 
of the box. After doing this, you can out the hole from above and 
eeol assured that you will not run into obstructions underneath the 
floor boards. 

If it is a wooden floor board, you can very easily ma% this with a 
key- hole saw. If, however, the floor boards are metal, we recom-
mend cutting the hole with a cold chisel and a hammer, using a 
shearing action by holding the cold chisel as nearly parallel to 
the floor boards as possible. By using this method, you will find 
it very easy to cut these metal floors. 

Whenever nutting through floor boards, be sure to do it in such a 
manner so as not to weaken floor boards of the car. In some cases, 
you will have to fasten braces underneath the floor boards at the 
edge of "B" battery can to strengthen the floor of car, due to the 
fact that sometimes the only location for the "B" battery can ne-
oessitates cutting through the whole width of one floor board. 

When placing "B" batteries in "Be battery container, wedge card-
board or wooden shims beside the batteries to hold them securely 
from rattling. The proper method of connecting these batteries 
together is illustrated in the following diagram: 
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Plate 

Solder 

Motor block \\‘. 
Ground her 

bulkhead 

SPECIAL DATA FOR BUICK CARS. 

ALL "anms and " EIGHTS . 

(a) 

SOICieY 

ht9h tension 
Wire 

Distributor ripe 

Suppressor 

Distributor 

The above illustrates a method of grounding the spark plug 

cover plate found on all Buick chrs. Do not be misled by the 
fact that this plate is apparently grounded by the two aluminr 
um wing nuts holaing it to side of motor, for this is in no  

a ground for the type of current radiating from spark plugs 
Whfch cause radio interference.' Soldering flexible jumpers 
to this cover plate and grounding same under motor or chasis 
bolts will in every case help eliminate motor noise in radio 
reception. 

(b) .ts a further help on the new model Buick Eights, it will be 
found advisable to solder copper bonds to all the control 
shafts passing through bulkhead and grouAing these to bull:-
head. By " control shafts" we mean choke rods, carburetor 
heat control, motor temperature indicator, etc. 

Move cod to 
this position 

Mount speoker 

on inside of 

cowl in this 

position 

Shield arid 

ground high 

tension wir 

( e 

O 0 

Cowl 

mood bolt 

MoTor 
Bloclt 

SPECIAL DATA FOR MODEL " A" eon) (watt 
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Skof t 

MorolitOLA 

Control panel 
Cable 

Battery cable 

/ 'A 13o tt try 
/ 

Antenna kod 

The above illustrates the proper mounting of a Motorola 
receiver on a Model "A" Ford car. On inspection you will 
note that it is necessary to move the ignition coil over 
to side of cowl. This is done for two reasons, one to 
make room for the flexible shaft to pass through cowl and 
the other to help in elimination of motor noise. 

It is advisable to shield the high tension lead from 
coil to distributor and ground this shielding to motor 
block as per diagram. 

The speaker will be found to mount best on the tnside 
of cowl to the right side of car above foot board. 
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ANT. 

L2- -24 -24 
Cl 

MOTOROLA 5-TUBE 
WITH SPLIT CASE 

Sets prior to 1930 

KEY TO 

Li - Antenna primary 
L2, L4, L6 - R.F. secondarys 
L3, L5 - R.F. plate chokes 
L7 - Detector plate choke 
C, Cl, C2 - Main tuning condensers 
Cl, 02 - R.F.coupling condenser. Cap. 

racrofarads 
G3, 04 - 0001 mfd. condensers 

-24 

ABOVE NUMERALS 

1-7 C5 _ oiA 

Ti 

NWvVV/vVvYv 
R7 + 

PILOT 
OR 

DIAL 
y 4 LIGHT 

SW 

05, C6, Cil - . 003 mfd.condensers 
C7, C8, 09, C10 - . 25 mfd.by pass condensers 
R1 - 200 ( Gray resistor 
R2 -.25,000 ( Black) resistor 
R3, R6 - 3 meg ( Blue or Pink) resiitor 

9.6 R4 - 2 wire wound resistor 
R5, R8 - 1 meg ( Lavender) resistor 
R7 - 300.000 Volume control 
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MODEL Motorola 
7T-38 

Schematic 

04.14-F0' 

r 

GALVIN MFG. CO. 

,Sooket layout and point-to-point data on next page. Variation 
of this receiver is sknann as 7T-38-A. 
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GALVIN MFG. CO. 
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Motorola Airplane Type Control 
Notes 
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Adjusting Instructions for Motorola Airplane Type Control 

The above cross section view of the Motorola Airplane Type 
Control identifies the principal parts of the Control Head and 
Clutch Assembly. 
The simplicity of the Assembly and Operation is quickly appal.-

telt. A few minutes careful observation of the above cross sec-
tion view will give you a clear picture of the full Assembly, which 
can be divided in two main assemblies. ( 0 The Control Head 
Assembly which installs on the steering post. ( 2) The Clutch 
Assembly which is in the radio set housing. 
Two positions operate the control. ( t) "Tuning Position." 

(2) "Volume Control Position." When the knob is pulled toward 
ou it is in the Tuning or "OUT" Position. When pressed toward 

the control head it is in the Volume Control or ' IN'' Position 
which turns set on and off and controls the volume. 

Smooth, positive operation in either position is hut a matter of 
simple installation. Therefore, it is important that you spend a 
few minutes familiarizing yourself with principal parts of the con-
trol in relation to the functioning of the Control Head and Clutch 
Assemblies. 
The above cross section view is illustrated as being in the "OUT" 

Position. The Control Knob ( A) is fastened to a Knurled Control 
Shaft ( B) connecting and engaging the Flexible Shaft (C) which 
runs through the Flexible Housing (K) from the Control Head 
to the Clutch Assembly. 

In the "OUT" Position the Flesible Shaft causes the Cone Clutch 
(E) to engage inside of the Worm Gear and Clutch ( F) operating 
the Fibre Gear. Note particularly that the Fibre Gear ( II) is 
meshed with the Worm Gear. This Fibre Gear is attached to the 
shaft of the varilble condenser. 
The Clutch Spring (G) in the "OUT" Position is in back of 

the high point on the Cone Clutch ( E) bearing pressure on the 
Cone Clutch into the Worm Gear. 
When in the "OUT" Position you will observe that the pointer 

is engaged with the Knurled Pinion ( I.). In this position, upon 
rotation of the knob, the Knurled Control Shaft operates the 
pointer at the same time the Worm Gear engages the Fibre Gear 
and rotates the variable condenser. 
When the knob is pressed toward the head or " IN" Position, 

the Knurled Control Shaft and the Worm Gear and Clutch are 
disengaged, permitting the Flexible Shaft to throw the Cone Clutch 
into the "ON", "OFF" and Volume Control Positions. 

ADJUSTMENT OF THE AIRPLANE TYPE CONTROL 

Visualizing the positiveness and simplicity of the action of this 
Control Assembly, you can readily see there are only two things 
which can cause thé rotation of the Condensers in the Clutch As-

sembly and the Arrow Pointer in the Control Head to get out 
of step. 

(I) There is a possibility of the Cone Clutch (E) slipping in 
the Worm Gear ( F). The remedy is simple. Merely remove 
Clutch Spring (G) and cut out a few coils of the spring in order 
to tighten it ,and replace in position. Occasionally the Fibre Gear 
may press the Worm Gear too snug. This friction creates a bind-
ing which may cause the Clutch to slip. To correct this, slightly 
relieve the tension of the small spring which you will observe on 
the chassis that holds the Condenser in place. 

(2) The other point to get odt of adjustment is where the 
tapered knurled portion of the Knurled Control Shaft ( 13) engages 
the Knurled Pinion (L) in the Control Head Assembly. This can 
be out of adjustment when the Knurled Control Shaft (B) which is 
attached to the Flexible Shaft (C) and which is inside the shaft 
housing, is adjusted too FAR BACK in the Control Head. In this 
position it WILL NOT ENGAGE the knurled portion of the 
Knurled Pinion ( L). This can also occur when the set screw hold. 
ing the Flexible Shaft in place in the Control Head becomes loose 
allowing the entire Flexible Shaft to work back out of position. 

It is a very easy matter to determine if adjustment is correct at 
the Control Head. If you can lock the set it is in proper adjust-
ment. If you cannot lock the set adjust as follows: Put key into 
position. Pull the knob to the "OUT" Position. Then remove 
the knob and loosen the set screws. Pull the Flexible Shaft out 
of the Control Head about an inch and a half. Then REMOVE 
THE KEY. Re-insert Flexible Shaft into the Control Head, mov-
ing it slowly into position, until you hear the lock tumbler "click", 
which indicates that the Knurled Control Shaft has passed the end 
of the lock lever. Now pull shaft back slightly. Then tighten 
tht set screws and the whole assembly will be held in proper posi-
tion. Replace the tuning knob and key. 

NOTE: When re-inserting the Flexible Shaft and when the Knurled 
Control Shaft passes the lock lever, a slight "click" will be 
heard when the raised portion on the Knurled Control Shaft 
passes the lock lever, but when you notice a pronounced 
"click" and at the same time when the knob end of Knurled 
Control Shaft extends out of the front of the control about 
three-quarters of an inch, you can then be sure it is in proper 
position. 

The operation of the airplane type control is positive in its ac-
tion and whenever slippage of the pointer or slippage of the clutch 
is encountered, one or the other of the above adjustments will 
correct this condition, and when correctly adjusted after the in. 
stallation is made it will remain in adjustment thereafter. 
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The backlash adjusting screw on Model "77" and Model "44". 
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FIGURE 6 

MODEL "44"  

The Motorola Model"44"là a 5-tube superheterodyne differ-
ent from the previous Motorola circuits in that it does 
not have a radio frequency stage. The antenna is fed in-
to a specially designed antenna coil to give the full 
gain in the antenna coil throughout the broadcast band, 
which antenna coil feeds Into the grid of the type 77 
autodyne tube, whose function as an autodyne has been 
previously described. 

From the plate circuit of the "77" it feeds into the first 
I.F. tube with the grounded end of the secondary left 
open for the insertion of negative A.V.C. voltages. The 
plate of this first I.F. feeds into the grid circuit of a 
second I.F. tube with the grounded end of this secondary 
left open for the insertion of negative A.V.C. voltages. 
From the plate of the second I.F. tube it feeds into the 

MODEL 44 
Data 

diode circuit, with the voltages of the secondary of th:s 
transformer being rectified with the diode section of tne 
75 tube. From the plate of this 75 tube it is resistance 
coupled into the 12-A-5 power tube. 

The 12-A-5 power tube is a low impedance Pentode output 
tube, it having 2 cathodes plus heaters hooked in paral-
lel. The plate impedance of this tube is low In com-
parison with all other types of Pentodes. Each and every 
tube of the set is self-biased and by so doing it allows 
extreme flexibility in the use of power packs. It will 
be observed in Figure 9 a view is shown of 3 different 
packs. Any one of the three will work in the Model "44". 

The Motorola eliminode circuit is included in the "44" as 
shlown in Figure all wires being filtered, including the 
dial light wire. 

FIGURE 7 

Figure 7 shows in simplified form' themethod of obtaining 
bias, principally the 75 tube. 'You will also observe a 
simplified " B" supply wiring with all point condensers, 
etc., left off. This is so the service man can more 
clearly understand the action of tubeless type power sup-
ply. 

A little description of the operation of tubeless type"B" 
supply will install in the serviceman's mind a better 
feeling of confidence with easier isolation of trouble. 

The reed or pendulums marked PR for secondary side and Ra 
for primary side are as shown In normal position, that is 
closed. Upon applying a 6 volt D.. source at the two 
terminals marked 6V. the circuit is completed through 
contact point Pa, through reed Ra, through exciting coil 
E, then primary of transformer P. 

By virtue of the surge of D.C. a flux is Immediately set 
up in the transformer, the flux then producing a voltage 
much more in the secondary S than in P due to the turn 
ratio of the two windings. This voltage then, of course, 
charges up the system. 

Due to the current flowing in coil E the reeds are pulled 
away from their contacts Ps and Pa, but they, being of 
considerable mass do not move instantly; their motion 
must be made at their natural period. They are so made 
mechanically that when the point of saturation of the 
transformer is reached reed Rs and contact PR open before 
contict Pm and reed Ra do. This is accomplished by the 
amplitude of the secondary being less than the primary 
(although they are exact in frequency). That allowed the 
secondary points to open without sparking. Following 
then the primary points Ra and Pa open, allowing the flux 
to collapse, this reverse flux discharged through the 
buffer condenser on secondary and point condenser on 
primary side. 

Since the primary Points opened Ra and Pa their exciting 
coil E could not longer pull on the reed. Due to their 
natural period they will complete the cycle and return to 
the original position. 

The action of full wave tubeless is identical in princi-
ple except the collapse of flux is utilized and aided by 
use of duplicate windings of P and S on transformer, phis 
an extra set of points to make reverse contact to reeds. 
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MODEL 44 
Voltage 
Resistance Data 
Adjustment 

GALVIN MFG. CO. 

TESTING MODEL "44" 

FIGURE 8 

The extreme advantage and flexibility of plue-in units is 
clearly illustrated in Figure 8. Set-up of this nature 
can be made in the car as well as bench. You will ob-
serve in the Figure a Weston Service Oscillator, although 
any good oscillator should be satisfactory if it attenu-
ates to zero, does not change in frequency when dOing so, 
and at least 30% or better modulation. The Motorola 
Utility Meter is here shown set for output measurement in 
its most sensitive position, which is very satisfactory 
for output measurements across the voice coil where the 
testing voltage is eenerally not over 1 volt, maximum of 
2.5 volts. The voice coil resistance of the Model "44" 
speaker is 2.7 ohms. 

The oscillator is shovn in proper position for I.F. 
aliFnment with screw driver in rositicn, for alirning the 
plate coil of first intermediate transformer. A socket 
wrench is necessary to elan the secondary. 

In case it is desired to examine the power pack under 
oper•-tion, two speaker extension cables can be used. 
This may introduce a little hash but will not interfere 
in any way with the voltaee or an investiration of a bad 
connection. 

sith the radio set out as shown in Figure 8 and by re-
ferrinr to Figure 9 the data riven in Table 1 was all 
taken with a Motorola Utility Meter; or any 1000 per volt 
voltmeter will be satisfactory. 

Ileure 9 gives the location of all special positions 
referred to in the Table. As an additional help we have 
given a table giving the resistance and inductance of all 
the calls used in Model "44". 

Secondary output transformer 
(Utah) .4 ohms 

'Primary output transformer 100 ohms 
Primary antenna coil 24 ohms 
Secondary antenna coil 5 ohms 
Secondary oscillator coil 4 ohms 
Primary first I.F. 10 ohms 
Secondary first I.F. 1C ohms 
Primary second I.F. 10 ohms 
Secondary second I.F. 10 ohms 
Primary d:ode feeder 15 ohms 
Secondary diode feeder 15 ohms 
Speaker voice coil resistance 
(Utah) 2.7 ohms 

480 microhenrys 
330 microhenrys 
137 microhenrys 
154 millihenrys 
154 millihenrys 
154 millitenrys 
154 millihenrys 
2 millihenrys 
2 milllhenrys 

By using the Motorola Utility Meter as a 0 to 1 mill D.C. 
meter only, the automatic volume control characteristics 
can be very accurately determined. By placing the 0 to 1 
meter across the 200,000 ohm A.V.C. grounding resistor 
and connecting the antenna onto the radio set: 

1. Noise level should produce 1 mill. 
2. Strong local stations should produce a 95 mill read-

ing on the meter. The intensity of this reading of 
course will vary with the field strength of your 
local station. 

By connecting this meter at the .05 condenser in the 
a.V.C. of the first 1,F., as the position shown in 

Figure 9, the meter should read 1 mill on a station and 0 
off station. By connecting the meter between the . 05 
condenser in the A.V.C. of the second 1.r. and ground,the 
meter should read 15 mills on strong local stations and 
then go to 0 off stations. 

A continued overall audio in check can be made by ap-
plying 110 volts 60 cycle, connecting the mroundeo en a of 
the 60 cycle to the chassis and workina the hot end 
through a .001 condenser, then completinr the circuit 
throurh the grid of the 75 tube. With the Motorola 
Utility Meter connected as shown in Figure 8, a .2 rill 
readinr should be obtained. A sliTtt variation of this 
might te obtained, tut if there is any i.rouble in the 
audio circuit 1: will snow ur as pracrically no readinr 
or very slimht on the tillty Meter. However, z rourh 
check can be made by just tipping your solde -in:- iron 
while it is connected to the 110 line onto the grid of 
the " 75". There is enough stray capacity In the solder-
ing iron to produce a 60 cycle hum In the ameaker or 
approximately .2 mill readin7 on the Utility Meter. 

VOLTA'Z TE.ST C,F MODEL "44" 

A Pattary a 6.5 Volts 
Power eupaly a 200 Volts 

AUT._a....a ::::-. 7 : LDE 

Voltare drop across 
Cathode Realator 

Volts 

:rop Across 
CCU' Ot..7. 
Iaoltina 

In Vonare 
Livider 
.75 Volts 

No 
Signal 

1500 K.C. 

4.0 Volts 

1000 K.C. 600 K.C. 

5.2 Volts 10.5 Volts e \ s 

Local 
Signal 5.5 'Volts 7.2 Volts 12.5 Volts 

1C4 
Volts .52 Volts 

1ST AND 2ND I.P. CF. 75 maLaa 

Voltage Crop Across Cathode Resistor 5.3.Volts 

No Sianal 
Local Sial 

4.0 Volts 
1.4 Volts 

112 Volts 
104 Volts 

A.V C. !•.'., 1ST AUDIO OR 75 na'E 

Voltage Drop Across 
Cathode Resistor. 
Measurement Made Across 
250 ohms at Grounded 'and 
of Voltage Divider. 
1.1 to not more than 1.5 
Volts. 

Drop Across .500.000 Ohm 
Plate Resistor. Use 200 
Volt Scale of 10(0 Ohm 
Per Voltmeter 

No Signal e 80 Volts 

Local Signal Peaks Vary 
Volume Full ' 50 to 80 
On Volts 

OUTPUT TUBE OR 12-A-5 

Two Heaters. 
Both Should be 
Lighted. 

Voltage Drop 
Across Cathode 
Resistor. 

D.C. Voltage DrOP 
Across cutrut 
Transfarmer Cue 
to Plate Current. 

28 Volts 
18 Volts 
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GALVIN MFG. CO. 

Motorola Model "55" is a 5-tube superheterodyne. The 
chassis, "B" power supply and dynamic speaker are 
assembled in one unit. The "55" is so designed that all 
component parts are assembled on the speaker plate. By 
removing all screws except the six hexagon head screws 
and four round head screws located at the edge of the 
speaker drill, the entire set may be dropped out of the 
outer housing for servicing or tube replacement. 

SERVICING MODEL "55"  

After removing the outer housing, the chassis can be in-
verted and the six hexagon head screws removed. After 
removing these screws, the speaker plate and speaker 
may be lifted off and placed at the side of the chassis 
without disconnecting the speaker wires. seter this has 
been done, all wiring will be exposed and easily 
accessible for service. 

Care should be used in reassembling so trie speaker 
wires do not get pinched under the speaker "pot". 

Reference to trie circuit diagrams will show that resis-
tance values from the various parts are given so the set 
may be completely analyzed by resistance method. 

ALIGNMENT OF I.F. TRANSFORMERS AND TUNING CONDENSERS  

The method of aligning trie I.F. transformers at 456 
kilocycles and the alignment of the gang tuning conden-
sers is the same as used in Model "77°. 

In the alignment of I.F. transformers it will be noted 
that the third I.F. transformer or diode feeder may be 
reached with a non-metallic screw driver inserted in the 
hole provided in the upper part of the chassis located 
between the first I.F. transformer and the "B" power 
supply housing. This screw driver may be a piece of 
3/16 dowel rod 10" long to which is fastened a small 
metal screw driver tip. 

75. 
ir 

77 
Auee.27-Yht 

%le 

intcOf 

t---

.T 

Ase 
00NL  

 J..  

- 
; • 

ere,0 

-1-4 J  KMY 

"B
" 

P
O
W
E
R
 
S
U
P
P
L
Y
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CAR INSTALLATION NOTES 
AUBURN: 

The majority of Auburns will be found to operate very satisfactorily on one suppressor, 
that being applied in the line between the ignition coil and the distributor. 

The aluminum plate which houses the distributor must be thoroughly grounded, both top 
and bottom, and is most easily accomplished by riveting a piece of shielding braid on 
to the cover under the aluminum cover and carrying this shield down, fastening it under 
one of the head bolts. 

Then remove the black and yellow wire on the ignition coil .. the other end of this 
wire is at the electrolux switch...and replace this wire with a shielded wire, ground-
ing this shielded wire where it passes through the bulkhead. 

This should take care of tee 1930 and 1931 AuburnS. 

BUICHS: ( 1929-30-31) 
Due to the spark wires all being thoroughly shielded, the application of one suppressor 
is all that is necessary on a Buick. This suppressor should be applied as close to the 
distributor as it is possible to make it as the antenna pick-up is very severe. Ground-
ing the wind shield, as well as the small metal pieces on both sides of the wind shield, 
will be found very effective, when a roof aerial is used as there are a number of Buick 
models that do not have these parts grounded. 

CHEVROLET: 

If the car is not a new model contact points should be examined thoroughly and if any 
of them have been pitted new contact points should be installed. 

Apply an extra condenser at the ammeter, dome light filter in the dome light circuit if 
connected and with a short piece of shielding bond the rain spouting which is the 
small angillar material running close around the edge of the car roof. This has been 
discovered not to be grounded in the majority of Chevrolets and it will be necessary, 
after bonding It together, to then ground it to a corner post, checking thoroughly to 
see that the corner post used is likewise grounded. 

Then abide with the same type of interference elimination used in the Buick which will 
effectively take care of this car. 

It has also been found in some cases in this car that the person sitting on passenger 
side will radiate interference carried from his feet which are close to coil on other 
side of bulkhead, up to the antenna. A piece of screening placed under the floor mat 
will eliminate this type of interference. This screen must be grounded. 

DODGE: 
It is necessary that there be thorough shielding of the cable leading from the ignition 
coil to the bulkhead, grounding the shield to the outside of the bulkhead. An addition-
al heavy bond must be made from the motbr to the bulkhead, in some cars, or from the 
motor to the channel frame in others. 

ESSEX: 
It is very important in the Essex that the "A" Battery connections be made to the stor-
age battery. It will also be necessary in all installations to install a by-pass con-
denser at the ignition switch. This condenser should be at least 1 mfd. 

FORD: Model 'A' 
It will always be necessary inFords to bond the spark control rod to the motor by means 
of a piece of shielding, soldering one end of the shielding to the rod and the other 
end under a cylinder head bolt. 

It has occasionally been necessary to place an additional bond to the other end of the 
spark control rod to the bulkhead. 

In a few instances it has been necessary to bond the electrolux cable to the bulkhead 
at the point where it enters the small rubber terminal block. 

The distributor spacing must be checked up thoroughly to see that is is not too large, 
as this varias considerably in Fords. If it is found to bc over five thousandths of an 
inch it should be built up with solder or piened. Figure f6 indicates what is meant by 
building up the distributor. 

GRANAN-PAIGE: 
Tho shielding of the wire from the ignition coil to the switch located on the steering 
column,greunding this shield to the bulkhead,is necessary In the Graham-Paige. 
It is also necessary to place an additional by-pass condenser at the fuse block, lo-
cated on the bulkhead, together with the standard suppressors. This will take care of 
the majority of this type CST. 

Figure 6 

SupPReSSoe icW TEA/S/ON wipes 

LINCOLN: 
In the earlier model Lincoln that have the distributor coils mounted on the driver's 
side of the bulkhead, if it is impossible to eliminate antenna pick-up by any of the 
ordinary methods, it will be necessary to remove the coils and place them in the motor 
compartment. The same mounting holes may be used for the coils only they will be 
placed in the motor compartment instead of the driver's compartment. 

The T junction of the flexible conduit should be loosened from the conduit and the 
flexible conduit placed up on the bakelito taper of the ignition coll. You will find 
enough slack in the flexible conduit to allow you to place the ignition cable proper ir 
place before the flexible conduit is pusbed up on the bakelite of the distributor. This 
will make a very neat appearing job and yet will accomplish the purpose desired. 

On new Lincoln a dome light filter should be used - also it may be necessary to by-pass 
dome light feeder at the terminal board located back of the rear seat cushion with a .5 
mid, or larger capacity condenser. 

LASALLE: 
Remove the primary wire leading from the distributor to the ignition coil from the high 
tension conduit, keeping it outside this conduit. Shield the short length of wire 
leading from the distributor coil to the bulkhead, grounding this shield where it pass-
es through the bulkhead. It will not be necessary to shield any wire other than this 
one. 

In a few of the later custom models the application of two dome light filters will be 
necessary. They will have to be applied underneath the car at the junction boxes to 
their respective circuits. 

On the 1932 model the coil is located on the bulkhead, on driver's side above the 
ClutCh pedals. To keep interference from being radiated by person driving car it IS 
sometimes necessary to move coil to some other location. 

OAKLAND: 
For the reason of the No.8 spark plug being located so close to the storage battery, 
the Oakland '8' presents a rather difficult installation problem. A shielding of the 
spark plug wire leading to the No.8 spark plug will be of great assistance. It is ex-
tremely important that the "A" Battery connections of the radio be run directly to the 
post of the storage battery. The "A" Battery wires must be shielded clear up to the 
terminal posts, the shield covering the wire as close as it is practical to shield it. 

It may often be necessary to place a double length of shielding over the 'A' Battery 
wires as they come very close to the No.8 spark plug. 

Dome light filters need to be installed in all sedans and an additional generator con-
denser must be applied either at the starter connection to the bulkhead or at the amme-
ter to the instrument board. 

Shielding must be placed over the lead from the distributor coil to the bulkhead, 
grounding this shield at the bulkhead. 

PLYMOUTH: 

The Plymouth, due to the motor floating in rubber, will need the motor bonded to the 
chassis frame in several places...principally to the channel frame, a7aln at the bulk-
head, and again at the radiator. Braided shielding is recmtmended for this bond and 
enough slack should be left so that motor is free to float. • 
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The Motorola Model 61 is very similar to the Model 88, the difference being in the de-
sign of the audio frequency end. 

The Radio Frequency of Model 61 is interchangeable,. serviced and wired in exactly the 
same manner as Mode] 88 

The interchangeability of tubes as used in the radio frequency end can be done as de-
scribed in Chapter III with all tubes, EXCEPTING THE 85 AND 41, which tubes must be in-
terchanged only with tubes of corresponding numbers. The method of controlling volume 
in the Model 61 limits the adaptability of other types of detector tubes. 
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GALVIN MFG. CO. 

SERVICING "77" 

In servicing the Model 77 use of the service extension 
cable is highly recommended and its convenience either in 
the car or on a bench is clearly illustrated in Photograph 
Extension Cable Test, Figure 8, Page 17. 

(While photograph shows the Model "44"the same method and 
instrument apply to the'771 you will note the extension 
cable plugged into the housing and a test oscillator 
applied to the grid of the "77"autodyne. The output meter 
has been connected across the voice coil, one connection 
at the voice coil, the other connection at the output me-
ter to ground and the output meter set on the one volt 
scale. This method should be satisfactory in the Model 
"77" if the percentage of modulation of your local test 
oscillator is at least 30%, but in case in trying to 
align the I.F.'s in accordance with information given on 
Page 9, you find that you are not able to reach satis-
factory resonance point with the I.F.'s, then a sensitive 
D.C. instrument such as a microammeter or not greater 
than a 0 to 1 milliammeter will have to be placed from 
terminal No.6 on the chassis plug to ground. This places 
the meter across the diode network, reading the actual 
R.F. component in the diode circuit, Then with that com-
bination pronounced peaks can be very easily noticed,pro-
vided the 1.F, transformers are in proper condition. Af-
ter the I.F.'s have been properly aligned the procedure, 
as outlined on Page 9, should be carried out to conclu-
sion. For those servicemen equipped with standard signal 
generators, the A.V.C. curve of this radio should begin 
flattening out at 10 microvolts and be on a complete flat 
portion of the curve at 30 to 40 microvolts and should re-
main absolutely flat from thereon out to 1 volt. 

"77"B" POWER SUPPLY 

Model '77' uses a self-rectifying Elkonode which elimi-
nates the rectifier tube used in former Motorea all-
electric models. The yellow "A" lead of the "77" may be 
connected to any point on the electrical system of the 
car....ammeter, starter button or battery. 

It is necessary to maintain a definite polarity at the 
Elkonode. For this purpose a polarity changing switch 
has been provided at the rear of the set housing, The 
polarity is indicated through a small hold at the lower 
right rear corner of the set housing. If a red disc 
appears in the window which reads plus (+) ground, it 
means that the " 5" supply unit is set to be used in cars 
having the positive side of the battery grounded. If a 
black disc appears which reads minus (-) ground, it means 
that the le- supply unit is set to be used in cars having 
the negative side of battery grounded. Be sure to de-
termine exactly which side of the car battery is ground-
ed. Then be sure that the marking on the indicator cor-
responds with it. To change the polarity proceed as fol-
lows: 

(1) Remove " B" supply unit by prying with screw driver 
in the slots provided on either side of the "B" 
power unit. 

(2) After removal of the "Be power unit you will ob-. 
serve two receptacles on the rear partition - one 
on the left and one on the right. The one on the 
left side requires no adjustments but the one on 
the right side may be moved up or down in its slot. 

(3) Insert a small shank screw driver or ice pick in 
one of the jacks of this receptacle and adjust upor 
down for desired indication in window. 

(4) Replace "B" power supply. 

MAKES OF CARS HAVING "POSITIVE" GROUND - Marmon - De Soto 
- Cadillac - Pierce-Arrow - Dodge - Packard - Graham - 
Plymouth - Studebaker - Auburn - Hupp. - Franklin - 
Rockne - Ford - Chrysler - Nash Twin Ignition. 

MAKES OF CARS HAVING "NEGATIVE" GROUND - Reo - Chevrolet 
- Stutz - Willys-Overland - James Cunningham - Lincoln - 
Continental - Buisk - Oldsmobile - Pontiac - Hudson - 
Essex - Nash Single Ignition. 

For any cars not listed phone earest car distributor or 
dealer. 

?ODEL 77 
Notes 

Access may be gained to the interior of power supply for 
service by removing the round head screws which hold the 
bottom cover plate and remove this plate. 

It will be noted that the connections to the Elkonode are 
made by means of a floating socket and to replace, it is 
only necessary to pull•the Elkonode out of the socket. 

CAUTION: When replacing Elkonode make sure that it lies 
with the label either down or up, but not on the eldee. 
This is extremely important for If placed on the side the 
vibrating reeds will pull against gravity and their life 
will be shortened, 

REMOVAL OF "77" PARTS FOR REPLACEMDIT 

Almost all the parts of the chassis assembly, "B" power 
assembly and outer housing assembly may be removed for 
replacement without disturbing any other units. There 
are several, however, which cannot be removed individu-
ally. Therefore, to remove the antenna coil, the second 
R.F. coil or the oscillator coil, it will be necessary to 
remove the tubes from the chassis and remove the tee 
shield which is held in place by two sheet metal screws. 
The screws holding the coil cans may now be reached and 
removed. 

To remove the I.F. transformer it will be necessary to 
remove the transformer mounting bracket to which the I.F. 
unit is attached. 

To remove the diode feeder, loosen the transformer mount-
ing bracket and it can be moved sufficiently to get at 
the screws holding the diode feeder unit. To remove 
volume control unit (located in the rear of the set hous-
ing) remove screws holding worm gear bracket and volume 
control bracket. Disconnect all leads to the switch' and 
volume control. The volume control assembly may now be 
removed and replaced with a new unit, care being taken in 
reassembling. 

All by-pass condensers except the R.F. plate by-pose are 
of the tubular type and are set in thimbles in the 
chassis. Should any one prove defective it may be pushed 
out and replaced. 

On Models '44' and '77' if complaints are made of noisy re-
ception over bumpy road and tapping each tube does not 
disclose a bad tube, pounding chassis does not show a de-
fective solder joint, tapping roof antenna does not show 
a vibrating ground, plugs are clean and making good eon.. 
tact, check the condition of ground of variable condenser 
to chassis. On Model "77" there should be a wire grounding 
variable condenser to chassis wiper Figure 5. On Model 
'44" clean off wiper spring to insure its making good 
ground. Then by placing a screw driver through the 
antenna trimmer hole check the back-lash in worm gear, 
driving variable condenser. It frequently occurs when 
chassis has been exchanged in housing, that the new 
chassis has not had proper backlash adjustment. This 
allows the variable to jump off station on bumpy roads and 
chatter. 
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Ordinary AVC sets with normal tube hiss or noise level deliver sufficient bias to the 
tubes to prevent excessive plate current drain. The fourth tube, being second detector, 
is interchangeable with the 6 prong automotive type Wunderlich tube, Sylvania's 69 ore 
tube, or any other make of Dual Diode Triode. When the Wunderlich tube is interchanged 
with the 85 the grid clip which is normally connected on the top of the 85 tube can be 
ignored by merely taping it up and tucking it behind the tube,so that it will not becomt 
grounded. There is no substitution for the 5th tube, it being 37 second audio tube. 
The 6th and 7th tubes, or the 38 output tubes will be found to work best if the oval 
plate type of ER 38 is used, although any other type of 38 tube may be substituted. 

* "Static bias is defined as self—biasing of the tube when there is no signal being im— 
posed into the radio set, the radio being in a static condition." 
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Inverted Tube Socket — — — If the inverted tube socket and its associated wiring be— 
comes defective, and it is required to replace it, it is only necessary to remove the 
set from the housing and unsolder the two green wires from the dummy lugs located in 
the tube laying on the right hand sida. of the chassis — also remove the two volume con— 
trol wires whose position under the terminal post is shown in Fiere ( 15) the '8' plus 
wire, heater and ground, leading in the cable assembly, and when all of these wires are 
disconnected the entire cabling may be removed, or it may be replaced by a new one, or 
the old one repaired, which is wired as shown in Figure ( 19). 

Removal of Diode Unit — — — If after thoroughly checking continuity of the diode unit 
it is found defective, it is only necessary to disconnect the four wires on each termi— 
nal, and the 5th wire coming out of the hole in the center of the unit. After the re— 
moval of these wires, the two nuts that hold the terminal strip should be removed, and 
the entire unit can be pulled out. 

If the I.F. unit is found defective, the four wires should be removed from the termi— 
nals of the unit and the 5th wire coming out of the center should be removed from the 
by—pass condenser terminal. The two screws holding the terminal strip in place should 
be removed. The unit is then ready to be pulled out after the oscillator section has 
been removed as described below. 

Removal of Oscillator Coil — — — The oscillator coil as shown in Figure ( 18) is located 
in the lower left hand corner of the chassis, and to remove it the tube shield should 
be removed by removing the three sheet metal screws holding the bottom of the tube 
shield in place and the two 6/32 nuts holding the back of the tube shield. It may then 
be lifted out of place, which allows the stator connection of the third variable con— 
denser to be unsoldered. Also remove the black 120 wire that is soldered to the wiper 
of this same section. After removal of these two wires solder an additional 8" or 10" 
of wire on to each of these wires. .This will act as a pull wire. Then remove the two 
hex—head screws located in the lower left hand face of the chassis which will release 
the coil and it may be removed and pulled out. After it has been removed, unsolder the 
two pull wires that were originally soldered on to the leads, removed from the variable 
condenser. These will be very important when you attempt to replace this unit, as it 
will put the wires back to the condenser in the same place they were removed. This 
pull wire will be very essential, because if the oscillator section is removed without 
placing this pull wire in place, you will find it necessary to remove all of the other 
coils in the radio in order to reassemble the oscillator grid and stator connections. 
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Removal of Antenna and Radio Frequency Coils - - - First remove the tube shield as pre-
viously described and unsolder all these stator connections on to the variable conden-
ser. Remove the 160-tooth drive gear and remove the four hex-head sheet metal screws 
holding the variable condenser on to the brackets - then unhook the wipers from their 
position on the condenser and pull the condenser out, leaving the wipers soldered to 
the wires. This will allow complete access to the radio frequency and antenna coils. 

Removal of Power Pack - - - Should the power pack become defective, it can be removed 
as a unit. It will be necessary to remove the housing from the car, or remove it from 
the bulkhead. Unscrew all of the screws holding the back cover plate in place tipping 
this back cover aside being careful not to pull any leads loose while working about it 

It will be found very convenient to use the middle mounting screw on the 
bottom which will align with the middle mounting screw of the back cover and by fasten-
ing those two points together the lid will be held in an out of the way position. All 
leads are amply long to allow it to rest in that position. Unsolder the brown and 
black 114 wires connecting the transformer to by-pass condenser, also unsolder the red 
(or green) and black wire leading to the 8 mfd. filter condenser. There will be no 
further wires necessary to unsolder. Remove the two screws holding the top of the 
transformer case located near these two red ( or green) and black wires mentioned. Re-
move one screw holding the second side of the transformer case located on the right 
side of the outer housing, also the four screws, two holding the Elkonode and two hold-
ing the transformer located on the bottom of the outer housing. This will allow the 
Elkonode. and the BR tube and transformer all to be pulled from the chassis as a unit. 
After it is removed, it can be tested by applying 6 volts to the large terminals with 
positive polarity to the brown wire and applying a 5000-ohm resistor across the red (or 
green) and black wires, an 8 mid. &lectrolytic condenser and a voltmeter. With this 
setup the Elkonode unit should consume not more than 2.25 amperes and the voltage drop 
across the 5000-ohm load should be between 160 to 170 volts, provided the battery volt-
age is on exactly 6.3 volts. 

It is not recommended by us that any repairs to the Elkonode be attempted by the ser-
vice stations. All defective Elkonodes should be returned to the factory or the man-
ufacturers of the Elkonode as indicated by the label on same. 

Open Buffer Condenser - - - This condenser shown , >as being applied di-
rectly across the secondary of the power transformer will be indicated by the failure 
of the BR tube to stay ionized. Ionization is the bluish-red glow always characteris-
tic of Raytheon Rectifier tubes, while a shorted .05 condenser will be indicated by a 
spasmodic operation of the Elkonode, as well as failure of the BR tube to glow. As a 
general rule in all power packs when spasmodic operation of the Elkonode is observed, 
it is always an indication thet the Elkonode is not feeding into the proper load. It is 
either unloaded-or overloaded, and it is very hazardous if the Elkonode is allowed to 
operate in either one of the two conditions for any period of time. 

Mudd 58 ( 1932) 

.0 

0 

'37 

•. 0 

1RF ox4RRI IF 2DET4Ar 

0 0 

*34 '38 85 

FRONT 

shows the tube layout and the sequence of tubes, reading from left to right 
as follows: 1st - 36 type used as 1st radio frequency, 2nd - 39 type used as an auto-
dyne and 1st detector, 3rd - 36 type used as an I.F. stage; 4th - 85 type used as a 
Dual Diode Triode, meaning it is serving two purposes- that of the Dual Diode and a 
Triode, or three element 1st audio tube, 5th - 38 tube used as one of the output tubes 
operating as class "A" amplifier, 6th - 37 2nd audio tube, 38 - as the second of the 
push-pull output tube. The 36 and 39 tubes may be interchanged with each other, or all 
36, or all 39 tubes can be used with the following expectations, when different type 
numbers are exchanged. It is recommended that a 36 be left in the 1st R.F. 

where it does not have a *static bias, and if left 
disconnected from antenna over a very long period of time very short life can be ex-
pected of the 39 when used in that position and no increase in sensitivity will be no-
ticed. Substitution of the 3a in the autodyne socket will result ln .a 5% decrease in 
sensitivity and a corresponding decrease in oscillator hiss. Substitution of the 39 
in the I.F. stage is suggested when.an increase in sensitivity is desired. It is per-
fectly safe to use a 39 in the I.F. stage as it is statically biased. 
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ANTENNAS 

There are various ways to obtain energy or antenna sig-
nals. Different makes and types of cars have various 
conditions and each must be coped with individually. 
Experience has shown that the roof antenna, if properly 
installed, is the most satisfactory. 

The most satisfactory roof antenna is a piece of copper 
or galvanized screen, approximately 3 feet square in-
stalled between the head- lining and roof of the car. This 
is done by dropping the headlining back for a distance 
of one yard or more and tacking the screen to the ribs. 
The screen should not come closer than 8 inches to the 
metal on top at the front of the car and to within 4 
inches of the metal on the sides of the top. 

If after dropping the headlining it is discovered that 
chicken wire is used in the construction of the top, it 
will not be satisfactory to install the screen as de-
scribed in the above paragraph. Instead check the chick-
en wire with a continuity meter to see if it is grounded. 
If it is net, a lead may be attached and the chicken wire 
used as an aerial. If it proves to be grounded it must 
be freed in the manner described in a later paragraph on 
"Roof Antenna in Model A Fords". 

The following automobile manufacturers announce roof 
antenna in various 1932 models: 

TYPE AUTOMOBILE YEAR MODEL REMARKS 

Chrysler 

Dodge 

DeSote 

Plymouth 

Reo 

Rockne 

Studebaker 

Buick 

Franklin 
Cunningham 

Ford 

1932 Roof antenna 
and provisions 
tery Box. 

1932 Roof antenna 
and provisions 
tery Box. 

1932 Roof antenna 
and provisions 
tery Box. 

1902 Roof antenna 
and provisions 
tery Box. 
Equipped with 
and lead-in. 
Equipped with 
and lead-in. 
Equipped with 
and lead-in. 
$6.00 additional for 
installation. 

1932 Roof antenna, no lead-in. 
All Models Additional charge for anten-

na installation. 
1932 Roof antenna,but no lead-1n. 

1933 Cars Equipped With 

Overhead Aerials 

1932 

1932 

1932 

All Models 

with lead-in 
for " B" Bat-

with lead-in 
for "B" Bat-

with lead-in 
for "B" Bat-

with lead-in 
for "B" Bat-

roor antenna 

roof antenna 

roof antenna 

antenna 

Buick  33-50 Cadillac . . . . V-12 
Buick  33-60 Cadillac . . . . V-16 
Buick  33-80 
Buick  33-90 Chevrolet. . . . 

Cadillac 
Chrysler . . . 
Chrysler . . . 

Chrysler 

• 

V-8 Chrysler . . . . 
Royal 8 Oldsmobile . . . 
Imp. 8 
Imp. Cust. 

8 Pierce Arrow • • 
Pierce Arrow . 

DeSoto   6 Pierce Arrow . . 
Pierce Arrow • 

Lodge  
Lodge  

Hupmobile. 
Hupmobile. 
Hupmoblle. 

LaSalle  

6 

321 
322 
326 

Plymouth . . .   

Pontiac  

Reo, Royal . 

Rockne   

Antenna Data 

you have either a bad, leaky antenna, or one with too 
great capacity. 

After the set is installed ready for operation, it may be 
necessary to balance the set with the antenna. This is 
done by adjustment of the first antenna triliater. Open-
ings for this adjustment are provided for in the various 
models. 

In making this adjustment be absolutely sure you have 
properly tuned in a very weak station around 20 or 30 on 
the dial, adjust the trimmer in and out with a screw 
driver until the point of maximum volume is reached, 

Check for grounded antenna by means of a very sensitive 
voltmeter, such as 200 volt, 1000 ohm per volt voltmeter 
placed in series with 200 volts of " B" battery, touching 
one end of the meter to the antenna and the other end of 
the batteries to the chassis of the car. With this sen-
sitive meter and this high voltage, you should not get 
over a 2-volt deflection on the meter, even on a damp 
day. If you do get over a 2-volt deflection it indicates 
the antenna is either fully or partially grounded de-
pending on reading. If a reading is obtained it will be 
necessary to remove the headlining and cut a strip three 
or four inches wide out cf the screen wire or around its 
edge, thereby insulating and isolating it from the frame 
of the car. If a dome light is installed in the car, a 
circle should be cut out of the screen so it will not be 
near the dome light. 

An effective area of this screen need not be greater than 
9 square feet. Bearing this in mind, you will find it 
necessary to take the headlining down all the way back. 
Generally to the second rib is sufficient. If, after 
freeing the screen from the end supports, it is detected 
that there is a chance of the screen shifting, tacking 
the screen to one cf the ribs will hold it in place. 

The lead-in for any of the above type of installations, 
must be given consideration and it should be brought down 
on the same side of the car where the Radio is mounted 
and down the front corner post, either right or left, de-
pending of course on the position of the Radio. On many 
cars, you will find the windlass is composed of a hollow 
rubber tube and makes a very nice housing for the lead-in 
wire and having a distinct electrical advantage insofar 
as it keeps the wire away from the metal of the car, 
maintaining the capacity of the lead-in very low. 

PLATE ANTENNA 

If it is desired a plate antenna may be used. The plate 
consists of a piece of metal, approximately 2* square 
feet in area, rigidly held to the car and the closer to 
the ground this is placed, the greater efficiency within 
of course practical limits. It may be placed under the 
running boards or fastened to the cnannel frame. These 
plates may be obtained from Galvin Manufacturing Corpora-
tion on special order, and are fastened by means of 
clamps to the frame of the car, no drilling being neces-
sary. 

In the use of a plate or under-car aerial, some addition-
al shielding may be needed on the antenna lead. If the 

6 unshielded portion of the antenna lead is over one foot 
8 in length a piece of loom, similar to that used on the 

shielded part of the lead, should be used to keep the 
shielding from coming too close to the antenna lead wire. 

836 Enough of this loom should be slipped over the wire to 
1236 reach within about four inches of where the lead attaches 
1242 to the aerial proper. Braided sheathing is then slipped 
1246 over this loom, and joined to the shielding of the 

shielded lead from the set so as to mike a continuous 
6 shielded lead from the set to within about four inches of 

aerial proper. The end of shield nearest the. aerial 
8 should then be grounded to frame of car. 

6 

lincoln  V-8 Studebaker . . . 6 
Lincoln  V-12 Studebaker . . . Camm. 8 

Studebaker . . . Pres. 8 
Nash   6 Spd.Pree. 
Nash   Std. 8 Studebaker . . . 8 
Nash   Spec. 6 
Nash   Adv. 6 
Nash   Amb. 8 willys   99 

CHECK THE ANTENNA 

The antennas that are Installed by the manufacturers will 
need to be checked very thoroughly. It can be easily 
checked by simply trying to peak the antenna stage. If 
you are unable to reach a peak on the antenna assembly 

UNDER-CAR ANTENNA 

The under-Car antenna consists of a wire fastened' from 
the lower point on the right hand side of the rear axle 
to the lowest point under the motor, then bacli to the 
lowest point on the left hand side of the rear axle, thus 
forming a 'V°. At the vertex of the "V" a heavy coil 
spring should be attached to keep up slack, the spring 
being insulated from the motor, as well as the other two 
ends of the wire. The lead-in, of course, is fastened at 
the vertex. 

ROOF ANTENNA ON MODEL A" FORDS 

In the application of the roof antenna on the Model "A" 
1930 Fords when the top is dropped you will notice that 

i No. 2 rib s a steel ribm and it will be necessary in or-
der to get full effect from the antenna, that the screen 
be cut clear of this steel rib 
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Motorola 
Alignment 

General Data 
TESTING PRACTICE  

GALVIN MFG. CO. 

The success of a Superheterodyne rests, to a large ex-
tent, on the proper choice and use of an intermediate 
frequency unit. The frequency to which they are aligned, 
of course, is determined by the mechanical design of the 
variable condenser. The plates of the variable condenser 
used in our design are laid out mechanically to produce 
a frequency differential of 175 kilocycles, or 456 kilo-
cycles, depending upon. model, and if the setting of the 
oscillator trimmer with inspect to the radio frequency 
trimmer has been disturbed it will be necessary to re-
align. The realignment is accomplished by the use of an 
oscillator. The circuit diagram of the oscillator is 
shown on the left hand side of Figure F with its proper 
application to a Motorola. 

In case an oscillator set-up similar to Figure F, is used, 
some means of reading the output of this oscillator must 
be provided. The oscillator may be modulated by insert-
ing a bell ringing transformer at point "X" or the "B" 

FIGURE F 

supply may be taken from the 110 A.C. lines. Since most 
oscillators furnished with service kits are modulated, 
the only problem is that of reading the output. 

While the ear can be used for some purposes, it is not 
dependable and when there are so many output meters on 
the market it is folly to use the ear for any kind of 
service work except harmonic analysis. It is not recom-
mended that intermediate frequency units be adjusted by 
the ear or by air test. The only safe and sure way is by 
means of the modulated oscillator fitted into either one 
of the two points shown in Figure F, depending, of course, 
upon the strength of the local oscillator and by reading! 
the output with an output meter across the plate terminal 
of the speaker or voice coil 

ALIGNMENT OF CUT PLATE VARIABLE CONDENSERS • 

The alignment of cut plate variable condensers, the type 
used in Motorola, differs from the allehent of the van-
-able condenser with a padder, in that the cut plate con-
-denser has a fixed mechanical ratio between the capac-
ities of its sections. In the past it has been possible 
With paddere to align the condenser with an accuracy of 
'ten degrees of rotation of the condenser plates- that is, 
it could be set at the high freauency end with all trim-
mers in alignment and then could be re-aligned at the low 
frequency end by rocking the condenser while adjusting 
the padder, thereby finding the point of proper align-
ment. This procedure cannot be used with a cut plate 
condenser. 

The simplest and easiest way to align a cut plate con-
denser is as follows: Use a standard test service oscil-
lator and output meter. Connect a 200 mSd. condenser in 
series- with the antenna lead of the oscillator and con-
nect to the antenna of the radio set. CAUTION: Before 
proceeding be_ sure that the I. F. transformers have been 
tuned to exactly I. F. frequency. This is absolutely 
necessary otherwise the proper alignment of the variable 
condensers can never be attained. After assurance that 
the I. F.'s are in correct alignment, set the test oscil-
lator to approximately 1400 kilocycles and apply this 
energy to the antenna post of the radio set. If this 
frequency is accurately known you can get approximately 
the correet starting position by setting the pointer on 
Model'??" to the indicated frequency. However, if it is 
not known it is not essential. 

indication that the variable condenser is not at correct 
starting position for the initial setting of the test 
oscillator. If, for example, it is found that the trim-
mer must be screwed down, It is an indication that the 
radio frequency tuning condenser requires more capacity 
at the low frequency end. Therefore, return to the ini-
tial high frequency setting of the condenser. Change 
your test oscillator to correspond with this setting of 
the condenser. It is not necessary to return to the 
exact setting you originally had. Readjust the second 
radio frequeacy trimmer which was moved when it was in 
the low frequency position. This will restore it to its 
initial setting of the oscillator trimmer. 

Remember the second radio frequency condenser needs more 
capacity at the low frequency end so it is necessary to 
move the cond ,,m.r- , few 1. --ec. Inward, which gives more 
capacity to-this condenser, leaving the test oscillator 
in the same position. Screw the oscillator trimmer until 
the signal is brought back, then go over all three trim-
mers to assure yourself that they are in perfect align-
ment. Move the variable condensers back to approximately 
800 kilocycles and re-check the second radio frequency 
trimmer the second time, and if the condenser had been 
moved sufficiently while you were at the high frequency 
end the R.F. trimmer will show resonance. If it was moved 
too far it will be indicated by having to move the 
radio frequency trimmer out instead of having to tighten 
.it, as was necessary in the first trial. 

After having found the proper starting point so that the 
second R.F. and oscillator trimmers are in alignment, the 
antenna stage should fall in exact alignment with the 
second radio frequency condenser. If it does not it may 
be necessary to bend the end plate sections slightly in 
Order to align it with the second R. F. tuning condenser. 

In the above set-up caution should be taken to see that 
the points chosen in which to align the radio set are in 
channels that are not occupied by a local broadcast sta-
tion. This often upsets the measurements and you find 
you are tuning to the heterodyne beat occurring between 
your local test oscillator and the local broadcast sta-
tion. This, of course, will tend to give a double peak. 

You realize the value of isolating the trouble in a radio 
before starting to repair it. If the tone quality is 
bad, the first thing to do is check the output tubes and 
eeid their plate currents so as to get a suitable, match. 
If that checks O. K. the following suggestion might be 
helpful. 

Examine the speaker for rubbing voice coil, this being a 
quite common occurrence in all automobile installations 
as the speaker in auto radios is exposed to a great deal 
more Clrect dust and mechanical vibrations than home set 
speakers and as a result speaker failures are a little 
more frequent in auto sets than in home sets. The exami-
nation for rubbing a voice coil requires a little prac-
tice and we suggest that you get the feel of the cone 
movement of a speaker known to be good and listen while 
moving to see if the voice coil is rubbing. Observe 
while testing this speaker known to be good how easily a 
voice coil can be made to rub by unequal pressure on the 
side of the cone. Therefore, while checking the speaker 
suspected to be bad, profit by the experience gained from 
the good speaker. 

A rubbing voice coil sounds similar to two pieces of sand 
paper being very lightly rubbed together. If you are 
still in doubt the application of 50 volts 60 cycle 
across the two outside terminals of the output transform-
er, the two "B" terminals, will cause the speaker to pump 
sufficiently, and if the voice coil is rubbing, noise will 
emit from the speaker instead of a perfectly free hum. 

If the speaker sounds satisfactory see if the hum is 
equal on both halves of the output transformer, and if the 
speaker passes the above test it is evidently not the 
cause of the trouble. A customary set analysis as to the 
bias readings, etc., should indicate the trouble. 

Align all three trimmers to4.400 kilocycles. Then move All of the above tests can be simplified if 
the variable condenser to eproximately the 600 kilocycle man has a spare chassis known to be good 
position and check the alignment of the second radio fre- speaker which can be substituted to quickly 
quency trimmer. If it is found that the trimmer must be trouble. 
moved either IWO!' Out to return to resonance it is an 

the service 
or a spare 
isolate the 
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RECEIVER To align the I.F. circuit, an oscillator sup-
ALIGNMENT plying 456 K.C. should be connected to the 

control grid of the . 6A7 and the variable con-
denser frame. The grid cap normally on the 6A7 should be 
removed. The oscillator section of the variable condenser 
should be short circuited. This may be done by putting a 
small clip on the terminal of the oscillator condenser trimmer 
and running a wire to ground. It is preferable to use an 
output meter for accurate work, which may be connected into 
circuit of the 41 by means of an adapter having leads brought 
out from plate and scrf.eri through a 5 mfd stopping condenser. 
See Fig. #4. 

The volume control on the receiver should be 
turned to maximum and the three I.F. adjusting screws shown 
in pig. e2 set to giue maximum on the output meter. This 
operation may be performed with the receiver in the can if 
a pair of long nose pliers or offset screw driver is used, 

For R.F. alignment, remove oscillator condenser 
short circuit, replace grid cap on 6A7 and connect oscillator 
covering broadcast range to antenna wire and its shield. 

Fig. 2 

37 First Audio Tube 
Battery Cable  
Screws  

Holding Eliminator 

85 Diode Detector 1 Vibrator Case  

41 
Power Tube 

Second I.F. Adjusting 
Screw 

SprinFr, Grounding, 
Vibrator Case 

84 Rectifier for 
'76 13" Supply 

I.F. Amplifier  

Two I.F. Adiusting 
Antenne Coil Screws 

Oscillator Section / 

R. F. Section \Screws Holding  
Elirinator 

4A7 Oscillator Detector 

Antenna Cable Shield Grounded To Car 

VIBRATOR 
ADJUSTMENT 

of unit 
and vibrator 
wires. It w 
of contacts. 
to .004" and 

To examine vibrator, remove "B" supply unit 
from can by unsoldering 3 leads: 

(see Fig.3) removing 6 screws at ends 
Take cover off vibrator case 

may be removed without unsoldering its leadr 
0 CO ill be seen that there are a top and a bottom set is e 

The normal clearance on these contacts is . 003" cF P 8 
this may be adjusted with screws provided. W Pi 

0 

Any dirt on contacts should be removed with 
pipe cleaner before adjustment. If top clearance is too great P 
vibrator may operate but not close this circuit ( operate half 
wave) and the voltage will be low. If bottom clearance is 
too great, vibrator will pull down but not vibrate. Too small 
a bottom clearance may short bottom contacts and cause in-
operative vibrator and heavy current drain. 

If both contact clearances are small, the vi. 
brator will operate at a higher pitch and voltage, but spark-
ing will occur. 

Check of vibrator operation may be made by 
running three temporary jumpers from 13" supply unit outside 
can to the receiver, ( See Fig.3) and operating the vibrator 
outside its case so it is visible. The tone should be low 
pitched, even and regular, and no appreciable sparking should 
occur. To remove Vibrator for replacement purposes, unsolder 
the three vibrator wires at the terminals of the step up 
transformer and at the ground terminal near the tube. Leads 
should be left attached to vibrator. 

If set is not available or is in doubtful con-
dition a 4000 ohm load resistance of 5 watts or larger may be 
used from plus 1B" to ground of eliminator in place of set, 
The 6-volt supply is applied to the two terminals at the 
vibrator end of "B' unit. 

If gaps are okay, and sparking persists, oheek 
for dirty contacts or open condenser across primery of ,stopetip 
transformer. (Vibrator Base is GrOurided 

to Vibrator Case 

Fig 3a  

b 4 
- 1 

Vibrator 

I-.'I 

Vibrator 
Cover I. Held 
By Two End Serowe 

Red 

E  r
 

P
 

çtc 
P 



MA•a_C PLuel 
INSI Or. or CHAseis 

Herr A 
30  6v -OC 

Fr r-1ALE Ptuts 
1,15cre-r 510C 

o 
00 

It2   
6C7 

G-6 C7 

.800ST Cit.' SWITCH 

G-6Y5 

± IF EAK 175 KG 

R E .5 s.5T011.5 
Rs— 366.1666 
Ra.— £50 

Ra— 360.006 
R.a— 408 
R3 — 300.000 
Ro— 100,000 
R7— L00.000 

Res— 1.500 
R9— 10,000 

Rio— 10,600 
RIO—Z[10066 

R tr.-130.060 
R.3-2504646 
R44— 56.668 
Re- 386.660 
Rub—.500,00/6GLODAR 
PIT— 50,600 
Ri— 1,000,000 

CoNcr15Ec5 
Ci— .03 
Cz.— .03 
Ca— .0 I 
CA— . 1 
cs— .25 
Ct.— . Z.5 
CT— ..ze 
c..ei— .03 
Cg— .0005 

CIO— . 03 
CI.— .000s 
c 10. 
C13— . 
C14— .ZS 
c .8z. 

CI6— .25 

Cie6—E3 6 

Czo—.6665 
Crt— 666.5 

ac.o.t.5 
CR, — .605 
c.l — . 
Cx5 — . 008 

00.8 

CZ7—. I 
Czia — . 5 

C211— . 
C. .5 

1
-
T
 a
)
V
d
 
D
I
J
,
S
3
f
V
N
 



-'---ANTENNA LEAD 

R.F. AMPLIFIER 
G-6A75 

MODULATOR & OSC. 

*10078 

1ST I.F. 

TRANS. 

o o o 
—0 0 0 0 

0 6-1 0 0 _ _ 0 

G-89  
OUTPUT 

O*10003 
VOLUME 
CONTROL 
AND 

SWITCH 
VOLUME 

CONTROL & 
SWITCH CABLE 

TRIMMERS 
G- 6C7 

2ND DET. & 
AUDIO 

-.0—TONE CONTROL 

CABLE CONNECTING  
PLUG ON CHASSIS 

*10081 VIBRATOR INNER 
CAN ASSEMBLY--

18 OSCILLATOR 
TRACKING 
CONDENSER 

TRANS 

TERMINAL 

23 
G-6E7  

I.F. AMPLIFIER 

WIRE "A" ( 13LUE)-+  

*9872 
OUTPUT 
TRANS. 

6-24A SPEAKER 

TERMINAL " 

WIRE "Ir (BLACK) 

*10073 VIBRATOR 
ARMATURE 
ASSEMBLY L.J 

D
I
I
S
H
Í
V
I
1
1
 
Z
-
I
 3
9
V
d
 



MAJESTIC PAGE 1-3 

GRIGSBY - GRUNOW CO. 

MODEL 66 RESISTANCE CHART 

All readings are taken from designated points to ground except those mark-
ed with an asterisk (*) which are taken to terminal No. 29, with all tubes 

removed from their sockets, volume control turned to maximum clockwise posi-

tion, and the speaker connected in the circuit 

YOJEI. 56 

Tent Gata 

TERMINAL 

NUMBER 

RESISTANCE IN IF RESISTANCE DIFFERS GREATLY FROM VALUE SHOO', 

OHMS CHECK THE FOLLOWING: 

1 

2 

3 

4 

5 
7 

sa 
9 

10 

11 

12 

13 

14 

*15 

16 

*17 

18 

19 

20 

21 
22 

23 

24 

*25 

26 

27 

28 

29 

30 
31 

32 

33 

34 

35 

36 

37 

38 

*39 

40 

41 

42 

43 

44 

'45 

48 

47 

48 
Due to manufacturing tolerances on oarbon resistor, the values given above may 

be expected to differ plus or inue 15 per cent. 

21 

700,000 

o 
.135 

400 

O 

Same as #5 
10,0n0 

112 

700,000 

Same as # 4 

o 
250 

50,250 

10,000 

Same as #3 

88 
700,000 

Same as #4 

o 
Same as #5 

o 
Same as #5 

Same as #8 

165 

Same as # 4 

o 
1250 

Primary of antenna coil 

Secondary af antanna coil, R-1, C-1, R-5, C-8 and R-6 

Ground connection 

Primary of vibrator trans., Field Coil, C-30, C-28, C-27 

and 0-29 

R-4 and C-7 

Ground connection 

R-10 
Primary of R.F. transformer 

Secondary of R.F. transformer, C-2 and R-15 

Ground connection 

R-2 and C-4 

R-17 

Secondary of oscillator coil and H-10 

Primary of let I.F. transformar 
Secondary of 1st I.F. transformer, C-3, and R.- Z. 

Ground connection 

Ground connection 

Primary of 2nd I.F. transformer 

Ground connection 
Secondary of vibrator trans., C-26, C-25, R.F. buzzer 

choke, and " Bp filter choke 

O C-18, C-19, C-5 and C-6 

Same as # 28 

O Ground connection 

210,000 C-10, R-7, R-9, C-14 and C-13 

Same as # 4 

O Ground connection 

12,500 R-8, R-9, C-12, C-13, C-14 and C-10 
100,284 Secondary of 2nd I.F. trans., R.F.C., R-5, C-11, C-9 and C-10 

Same as # 36 

0 Ground'connection 

200,035 C-20, C-21, R.F.C., C-15 and R-11 

500,450 R-13, R-12, C-16 and B" filter choke 
Same as #4 

O Ground connection 

O Groand connection 

Same as #43 

O Connections 
43C Primary of output transformer 

0 Ground connection 

Same as 4 
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!.)DEL 66 
Installation Notes GRIGSBY - GRUNOW CO. 

INSTRUCTIONS FOR INSTALLATION 

MOUNTING OF RECEIVER 

The reoeiver is designed to be installed on 
the inside of the fire-wall behind the in-
strument panel, preferably in a horizontal 

position and close enough to the steering 
column for the control cables to reach the 
receiver. Only in cases where it is im-
possible to install in a horizontal position 
should it be mounted vertically. Mount the 

two adjuetable brackets, one on each end of 
the receiver, then determine the best loca-
tion for the receiver by holding it against 
the fire-wall, being careful to avoid inter-

ference with mechanical controls of the car. 
It may be necessary to reverse the brackets 
to accomplish this. After the best location 
has been determined, drill four holes using the template 

for marking their location. Figure #1 shows how the brackets should look after 

being bolted to the fire-wall. Before permanently bclting the receiver to the 

brackets, the plug of the battery cable should be inserted into the rear of the 
receiver. 

Fig. #1 

furnished with receiver 

CAUTION - All mounting nuts and bolts must be drawn tight. 

CONNECTING CONTROL 
Two flexible drive shafts are furnish-
ed with the Model 66 receiver. The 
volume control shaft has a slotted fit-
ting on one end while the tuning shaft 
is similarly provided with a key fitting. 
To assemble the control unit the end of 
the volume control shaft with the slot-
ted fitting should be inserted into 

bushing No. 1 on the control unit. 

(See Fig. # 2). Make sure the outside 
casing of the shaft goes about five-
sixteenths of an inch into the bushing. 
Then tighten the set screw "A" so that 
the outer casing of the cable will be 

securely held. Now connect in the same manner, the key end of the tuning cable 
to bushing No. 2, securing it with set screw " B". After the two cables are so con-
nected, to sure that the knobs on the control head turn smoothly and without bind-

ing. Binding might be caused by the cables being pushed too tightly into the con-
trol unit. 

TUNING CABLE 

BUSHING •2 

SET SCREW -B. 

BUSHING .4 

BUSHING .3 

SET SCREW r 

Fig. #2 

The left hand or volume control cable should now be connected to bushing No. 3 
on the end of the receiver. Pass the cable through the bushing so that the 

fitting on the end of the cable fits into the coupling on the volume control 

and the outer casing of the cable comes flush with the inside edge of bushing 

No. 3. Tighten set screw " C" so that it will securely hold the outer casing. 

Next, connect in the same manner, the tuning cable to bushing No. 4, securing 
it with set screw "D". If the cables are properly connected they will cross. 

Set screws "E" and  " F° should not be tightened until the control unit and 

cables are permanently mounted. 

Now mount the control unit on the steering column in the most convenient place. 
Fasten drive cables securely wherever convenient so that they will not inter-

fere with operation of the car, and then tighten the sat screws " E" and " F" 



Fig. #3 

in the couplings. If these are 

tightened before the control unit has 

been mounted, binding of the controls 

might result. Binding might also be 

caused by the bushings on the end of 

the receiver not being directly in 

front of the couplings. By loosening 

the screws that hold the bushings und 

then re-adjusting the bushings, this 

condition should be remedied. After 

control unit and receiver are mounted, 

they should appear as in Figure #3. 

After the control unit and cables have 

been connected, the dial pointer should 
be adjusted. This is accomplished by slowly rotating the tuning control knob to 

the right until a definite stop is reached. Do not force the knob after the stop 
has been encountered as this may seriously damage the mechanism. Then rotate the 

knOb slowly to the left until another definite stop is reached. In most cases it 
will be natural for either the pointer to come to the end of the dial strip before 

the stop is reached, or for the step to be reached before the pointer comes to 
the end of the dial strip. In this manner the dial pointer is automatically-ad-

justed to indicate correct frequency readings. 

VOLTAGE TABLE FOR NIODEL 66 AUTO RECEIVER 

PLATE VOLTS SCREEN VOLTS CATHODE VOLTS GRID VOLTS 
Battery )volts 
Terminal) 

R. F. ( G-6E7) 

5.3 

182 

182 

6.3 

217 

7.5 5.5 6.3 7.5 5.5 6.3 7.5 5.5 6.3 7.5 

256 88 99 109 8.0 9.3 12.5 8.0 9.3 12.5 

G-6A7S Det. 217 256 88 99 109 2.7 3.4 4.2 2.7 3.4 4.2 
Osc. 88 99 . 109 - - - - 7.0*- 8.0* 8,0* 

I. F. ( G-6E7) 182 

51 

217 

60 

256 

61 

88 

- 

99 

- 

109 8.0 9.3 12.5 8.0 9.3 12.5 

Audio (G-607) - 7.5 9.2 9.5 1.8 2.2 2.3 

Output (G-89) 177 209 248 184 218 257 .. - - 23.0 27.0 35.0 
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PAGE 1-6 MAJESTIC 
N.--

MODEL 66 

Parts List 

PART NO. 

GRIGSBY - GRUNOW CO. 

RECEIVER PARTS 

DESCRIPTION LIST PRICE 

10065 "A" Battery Cable Assembly with P/ug 1.60 

9977 "B" Choke Assembly 1.65 

8857 Detector Plate R. F. Choke Coil .60 
10057 Choke Coil " A" Supply .55 

10135 R. F. Buzzer Choke Coil .30 
10017 Antenna Coil Assembly Complete 1.60 

10018 Antenna Coil Assembly less Can .95 
10020 Oscillator Coil Assembly Complete .do 
10021 Oscillator Coil Assembly less Can .60 

10013 R. F. Coil Assembly Complete 1.75 
10014 R. F. Coil Assembly less Can 1.10 

10074 Adjustable Condenser for I. F. (Double) .50 

10075 Adjustable Condenser for I. F. (Single) .35 

9984 By-pass Condenser Assembly, C-4 to C-7 1.20 

9981 By-pass Condenser Assembly, C-10, C-13, C-14, C-16 and C-17 1.40 
9410 Condenser Assembly, . 005 Mfd. C-23 .30 

8279 Condenser Assembly, . 01 Mfd. C-3 .35 

9437 Condenser Assembly, . 03 Mfd. C-1, C-2, C-8, C-10 .30 

10189 Condenser Ably, .1 Mfd. C-24 .45 

10184 Condenser Assembly, . 5 Mfd. C-28, C-30 .40 
9979 Electrolytic Condensers Dual 8 Mfd. C-15, C-19 2.50 

10067 Electrolytic Condenser, 10 Mfd. C-12 .70 

6242 Mica Condanser, . 0005 led. C-9. C-11, C-20, C-21 .20 

6641 Mica Condenser . 00025 led. C-22 .25 

7253 Resistor 300.000 ohms, R-1, R-3, R-5. R-15 .20 
9691 Resistor 250 ohms, R-2 .25 

10285 Resistor 400 ohms, R-4 .20 

5059 Resistor 100,000 ohms, R-6 .25 

9944 Resistor 2.500 ohms, R-8 .20 

5219 Resistor 10,000 ohms. R-9 .25 
10252 Resistor 10.000 ohms. R-10 .45 

5060 Resistor 200.000 ohms, R-11 .30 

7259 Resistor 250,000 ohms, R-12, R-13 .25 

9887 Resistor - Globar. R-16 .45 
7498 Resistor 50,000 ohms, R-17 .20 

9223 Resistor 1,000,000 ohms, R-18 .20 

9863 Model G-24-A Speaker 6.15 

9884 Field Coil ( 5.4 ohms) 1.20 

9876 Cono Assembly 1.30 
9872 Output Transformer 1.70 

10078 1st I. F. Transformer Assembly Complete 2.30 

10079 1st I. F. Transformer Assembly less Can 2.10 
10098 2nd I. F. Transformer Assembly Complete 2.70 

10099 2nd I. F. Transformer Assembly less Can 2.50 
10081 Vibrator Inner Can Assembly 13.00 

10073 Vibrator Armature Assembly 6.25 
10004 Tone Control .85 

10003 Volume Control & Switch 1.25 

9211 Sockets (6 prong) .15 

10107 Sockets ( 7 prong) .10 
9986 Female Connector Plug - 8 contact .35 

9985 Male Plug ( 8 prong) .15 

9970 Twin Tip Jack Assembly .15 
9969 Fuse Board Assembly .30 

10101 Fuse 15 Amp. .05 

9999 Gang Condenser 4.15 
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Note on Alignment of Gang Condenser: Should a receiver need realignment 
in the field, a station should be tuned in at approximately 1300 kilo-
cycles and the alignment made in the usual manner. In case one align-
ment condenser will not indicate a peak of sensitivity, slightl.y advance 
or retard the tuning control and proceed to readjust the alignment con-
denser as before. 
Note on Automatic Volume Control System: The Model 110 chassie utilizee 
an automatic volume control system in combination with a diode detector, 
the G-37 detector serving both functions. 
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PAGE 1-8 MAJESTIC 

MODEL 110 
Chassis, Voltage 
Parts List 

NI 5058,, 

Te , 
Board 
Assembly 

No. 3049 
Cond. 
4 MFD. 

1 

0.56 
1st. R.F 

No. 5075 
Set. R.F 
Coil 

No. 5060 
200 000 Ono. 
Repel," 

0.36 . 
2nd. R.F. 

No. 3047 
Cond. 
05 MFO 

GRIGSBY- GRUNOW CO. 

No. 5047 
Cond. 
.05 MFD. 

No. 5080 
Terminal 
Board 
Assembly 

G 38 
Power 
Amp'. 

No. 5121 
Cond, 
.001 MFD 

No .5 54 No. 3050 No. 5077 No. seeio. 5060 No. 4292 I No. 5047 
Pmis or Cond. R.F. Coi, Ree,etor Rmisfut Cond. Cond. 
50 0,, nt 2nd. 50 000 200.000 .0001 FIFO, 03 MFD. 

Onm Onns 

CHASSIS PARTS 
PART No. DESCRIPTION 

DEALER'S 
NET PRICE 

5083 Antenna Coil  $1.08 
5025 Battery Can, without cover  .72 
5026 Cover for Battery Can  .45 
4641 By-Pass Condenser, Generator  .32 

Cables 
5020 Control Cable   1.38 
5022 "A" Battery Cable  .37 
5023 "B" Battery Cable   .49 
5151 Drive Cable, 8 ft.   .95 
5177 Drive Cable, 10 ft.  1.87 
5178 Drive Cable, 12 ft.  1.89 
5179 Drive Cable, 14 ft.  3.14 
5100 Chassis Container Cover  .1 I 
5033 Chassis Container Mounting Strap  .08 
5149 Clamp, for Steering Column  . 11 
5150 Clock Spring. Flat  .22 
5145 Collet Assembly   .22 

Condensers 
4292 .0001 MFD.   .16 
5121 .0015 MFD.   .15 
5047 . 05 MFD.   .25 
5140 .25 MFD.   .33 
5049 .4 MFD.   .30 
5050 .6 MFD.   .49 
5064 Condenser, Gang   2.95 
5146 Condenser Pin ley   .27 
5102 Control Unit, Complete  7.42 
5185 Control Terminal Board   .54 
5147 Dial Lamp, 6 Volt. See Page 95. 
5196 Dial Drive Shaft   .29 
5182 Dial Strip   .16 
5183 Dial Strip and Gear Assembly  .51 
5118 Fuse, 1/8 Amp.   .10 
4663 Fuse, 10 Amp. for Control Unit  .08 
5119 Fuse Clio   .03 
5170 Gasket for Lid, Rubber  .00 
5088 Input Transformer, Grid Clip Assembly  2.29 
5148 Key   .06 
5144 Knob for Selector  .22 
5143 Knob for Volume Control  .16 
5153 Output Transformer   .90 

Resistors 
5054 50 Ohm   
4621 750 Ohm   
5034 800 Ohm   

.13 

.13 

.12 Tube 
Purpose 

1st R. F. 
2nd R. F. 
3rd R. F. 
Diode Det. & A.V.0 
1st Audio 
P. P. Power 
P. P. Power 

CHASSIS PARTS 

No. 5034 
Resistor 
800 Ohre 

G 38 
Power Amur 

No. 5138 
Broad Bend 
Transformer 

No, 5049 
Co d. 
.4 MFD. 

No. 5047 
Cond. 
05 MFD. 

No 5069 
Resistor 
100.000 Ohm 

37 
lit. Audio 

No. 3069 
esistor 
00.000 Ohm 

No. 3078 
Resistor 
50.000 Ohm 

0-36 
3rd. n.s. 

0.37 
A.V.C. 
Del. 

No. 3049 
Cond. 
.4 MFD. 

DEALER'S 
PART No. DESCRIPTION NET PRICE 
5078 50,000 Ohm  SO. 13 
5059 100,000 Ohm   . 1 3 
5060 200,000 Ohm   .12 
5075 R. F. 1st Coil. Comp    I.08 
5077 R. F. Coil, 2nd Comp  .99 

Screws and Nuts 
Screw for Control Clamp 
Screw 8/32x134"   
Nut for Above   
Screw R. H. I. M. 12/24x2W 
Nut for Above 
Nut 10/32  Per 10 .04 

' Washer for Nut No, 2339 Per 10 .04 
Switch Assembly Comp  .54 
Suppressor for Sark Plug  .21 l '2 
Suppressor, Screw Type  .2 I u2 
Suppressor for Distributor  .2 1 Vz 
Terminal Board, Male  .08 
Terminal Board, Female.   .09 
Transformer, Broad Band.  .89 
Tube Socket, G-36  .12 
Tube Socket, G-37  .12 
Tube Socket, G-38  .1 2 
Volume Control   .60 

2285 
2269 
2331 
2462 
2603 
2339 
2460 
5152 
4640 
5199 
5122 
5010 
5008 
5138 
5069 
5070 
5071 
5072 

 Per 10 .02 
Per 10 .03 
Per 10 .02 

.0 1 

SPEAKER 
5135 Speaker Complete with Output Transformer, 

Magnavox  S4. 17 
61619 Speaker Cabinet, Less Back   I.57 
61618' Speaker Back. Complete  . 19 
5116 Speaker Bracket   .05 
5021 Speaker Cable   1.31 
5116 Speaker Mounting Brackets  .05 
5194 Cone for Magnavox  I.25 
5195 Cone for Utah     I.30 
5188 Field Coil (Magnavox)   .95 
5189 Field Coil ( Utah)   90 

TABLE OF VOLTAGES 
Fi I 

Type D.C. 

G-36 6.3 
G-36 6.3 
G-36 6.3 
G-37 6.3 
G-37 6.3 
G-38 6.3 
G-38 6.3 

Plate 
D.C. 

175 
175 
175 

7.5 
50 

150 
150 

Screen Cathode 
D.C. D C. 

90 0 
90 0 
90 0 

7.5 
O 

180. 12 
180 12 



MAJESTIC PAGE 1-j 

GRIGSBY - GRUNOW CO. 

INTER-STATION NOISE SUPPRESSION 

"B" SUPPLY PARTS ,.,„, p .,.... Noise suppression it obtained by the use of the resIstor 14.5 in the G-53 cathode circuit 
.,--- - .•.•-... There Io a voltage across th relieuse due to the .pace torrent of the triode 01 

PART No. DESCRIPTION DEALER'S G-63. hen rythe ground end of R.5. more negative thon th th e cathode end. and RPott...3 is .more  
r" B,P... Conden.e. A.....;/. C.lt . 2• • • - •• •• •• • Bv .. I positive than grouno A c aaaa in signai voltage must, therefore. reach the d.de plate. belote 
7E4 Condenser, Electrolytic I. FD. l...16 ..... .. • • AIL' the d.de plate end of R 3  als a voltage below groond potentiel. Th. os strnilar to the 
6. Lid lot Container  ,...1 ..4, usual delayed A.V C. white the condition of no signal exile, the onde of the 0.59'. tend to 
1614 Mo.c., Emerson    ......vn be p . and ate prevented Iront Peins • ctually mor• posante tryn the. talhodes by 
664 /labbe, G  . ....... the fact that the, drave grid currys. through Ihe ...store R.6 and R.I. The lao Out the» 
:25 Tube Socket. 4 Ptong 0.1 .... tubes are drewtng grid < torrent prevents them front divins the full amplification of oolite.. 
  theydere capable under proper voltage ryndttions. When, however, suffiGent eignalteachee . 

CONTROL UNIT PARTS the iode plaies ta produce a hies of three volts a.., the resittor , the . 
Control Unit Complets  sa,» astein their full mutuel conductance and the entire syetens work• as • no RArm al A.VG• 9. C, tub . circuit 

Cab', Shielded 3 Witt  .99 
131•I Strip  Larnp. 6 Volt. Ste Page Sa..   .22 CONNECTION FOR NEGATIVE GROUND ON BATTERY D.I .  

Die' Strip end Gear Aisembly.. .. ..... ...   .131 The -13" eliminator on the Mortel 114 as euPPlied PO. the factor, i. eonryeted lo. 0..4 
Drave Cable• • Fu.... ......  •95 lion in automobiles which have the positive terminal of the bat.% viinded. When on 

Driry C•ble, 10 Pt 
Drtve Cable. 12 Ft ... .... .. .„ ............ 1.•• is necessary te ....... the I.. leade Out conte out of the generator mir the choke and 

8564 
VAS 
5.1 
86519 
8690 
5:51 
5177 
3178 
St 7, 
11691 
31. 
8693 
.644 
8696 
9479 
8695 

ALIGNMENT 

MODEL 114 
Schematic 
Service Notes 
Parts List 

. 1.•7 inetallation it to be mPde in • Caf having the negative terminal of t e au,. grounded• st rad ..... in bc.ei nntIld n' d? 7a do treet » :r2 
bol., drilled in it to permit reaching 

ry Ortve Cle, 14 Ft.... . . . .._  e Shaft  ..  3.04 connecting asternbly. • al,enais lord .,.., with the eh,. 
Driv ....9. In tonte of the ffist sets mede, H may be necessary go eplice the mire dut le now grounded i'dd too 1. The hale should be removed 
Key   .`. 6 so the it . 11 reech to the terminal on the .0 mfd. tondent«. Be eu. to vue taire that te before inserting the chassie in the 
Knob..5mall for Volume Control  ... ..... ....... :.; large enough to carry the current requited to run th• moto,. special container can . it covers the 
Knob. Large for Tuning  two 1st I.F. aligning serews. 

.. ........... ... . 24 I. Completely conne., the res . i ... as 
Tension Sonna for Drive Shaft. .. .. ..., .... .00 ELECTRICAL SPECIFICATIONS for operation with the volume contrai 
Volume Control .   .92 Field soit retistryce-6 ohms Tubes h..... torrent drain-2 mn  in maximum position. it .11 be nec. 

Voice toil ... t ... nce-13 ohm. Plate current from IV rypply-40 mille enta, ro connect the cathode ol the 
Field coil currene drain-1 ', moere plate voltage frotn .13" eupply-110 •001 .01-.1,3,ote.e2,:t7,7,1 ................... ..aara.-

50.22 ••11" •upply ryrrent drain-3 empares alrgthng the receirree. ' 

man 5  Cabinet   1.75 NOISE SUPPRESSION 2 Supply • 1)5 K C. eigryl to the onde, the G•31t first detector tube end 
  2.95 

.560 ..,V. Battery Gable • 3. FIRST Sonore up •11 test steps as explained on following page for ch ... i . 116 regarding al., the three I.F. alryning con. 
))25  . 4 Contact, aval .05 on,enn e, suppressor and du.. connection. If thery steps are no, suffizient to eliminate' dense. I or maximum output. (Two 
.,01 Socket. a Conte.   .015 nn¡nn incedecance, the folio...g •., 33e3tion3 are made. PEEN THE ROTOR. It nus/ be are located on the 1st I.F. tranh 
8622 Speaker Mounting B... Assembly . • I d nee ...... y to reduce the gap between the rotor atm end conta.. of On dtstrryotor head• lormer. and one pals laslow the G.Ild-

0 C  E h Idb d'ha' p th g ' t'1.1. t 
MISCELLANEOUS PARTS the ..... by plac b tr, 0 on • Pat steel Stock and hamrnering Ihae end with a fenian nsecki . ill,.: S. Suant) • MO K.C. signal to the 

...   
r mus not e alto ed to tory.. the contacts. t ere is evi enry o 1 b d b ry•)  „non..., io, ,non ,,,,,,,n grid of the first detector tub 

-621 Cable Cl,,,. Small . e and ad. 62. 133•p11 onden,er for Genceator ..... . 
-677 Ceble Clips. Large. 9 '..1.. 1h contact, file off about . 001 - and r«heck. Building up rye rotor son with soldet is n a oe on,nnt 
8552 Elsroi ..... and Chas.. ( able 12 FI. . 2.:: recommended as the solder is ser oon y s butned away. In son. case, where the rotor n saaa,a a ;ana .. c a.anai ‘a ,,..a. 

2561 Elieninator astt Chas., 1,1e 16 Ft. 3. , o is badly worn. it may be bel, te. substitut* a nese one. antenne post and Mign rye two 
  If the moto. intetference 'tilt continues. it m. be well to &termine the source. This con ,....,,, on ,nn ,,,,a ‘on,,, ..... Io; 

be dons I,, removing rye high tension lead from the coil to the di ... ib.«. tuuning on the maximum output. 
ignmen swit, h and cranking the car by hryd. II a clicking is heard . the spearyr. fou 

SO 2 1 i.' may be sure ryat part of the trouble contes (rom the break. points in the ch ... i b n.. or ow r.S.,..:._..,T,r.:,L,alpiha,,....Ity.T..mfairaadaeh.nealiat:nrpap•alliiy.• 
.211. tension or,tot. 

  it 080 then be nec ..... y to remove the primary lead which runs from the toit to break« e 550 K.C. signal to the entent. post. 
Por t on he di . b . d pl th N . 14 shtelded low tension <able being sure ',d'art the serres ¡lignine condenser. 

SPEAKER ASSEMBLY 
5101 Sp..... and Complete Assembly   
8262 Sp...., ( Field Cui, Res,stence 6 Ohm)  

Lest Cab.,, 

SUPPRESSORS 
48.0 Spryk Plue . 
),)) 
till Sp,re Pl, fur BU.,..'. rew Type 

SiUNNING BOARD ANTENNA 
5565 kunning Rua, An•er- a. kurr, 
0634 Antenne Plate 
5334 Co ...... knk Washcr 
6531 e.atems0.3 
9332 Eryrysion Sort, S,n Po.t Nol 
8328 Mounting Spring Assembly . 
6333 Ruhber Spa«, ...... 
5335 Splash Gnose. Assembly . . 

ta ( round the shielding. Care must be nid when sel as not to alter, the coil or 
$)... switch. Never use a by.pass cond..,.. on thes part of the circuit because at will effery 

.8, the operation of the motor. 

.02 When you have tested to determine the source cf rnotor .... lerence and no clieking was 

.03 heard in the ,p...... We n'op munie . 1.6 the interference is corffing from the high tenoion 

.03 or secondary which . poesibly the worst source ol motor enryclerence. All rires 

.1 f 011110 run parallel to or withsn the field Ji this Pryt of the 1,1006 net as ...... and shryld 

.04 Fe moved whesiever possible. or the highrynsionseiry re•routed. Sometimes the car manu. 

.75 tact... utilires the high tension man ,' a.I d ta hold varyous urnes and just removing them, 
fr th ru fold .11 be sufficient. Be careful tu lie. the high tenstOn kid as far ag 

All Abo•• Ptices Subject to Federal Tax posuibleeP.pc: '01e tettsver. 

is lo.ted tu. below the 1st 
IF transformer Ion maximum outpkt. 
For each aihustmen, of the ser.es 
'Gien,. <endenter there o,11 be • 
ffinerent gang condenser sen., which 
ei.e. rne,rrium outkut The combina. 
t'on ad gang settine and se... condenser edisnament whicli aise 
rnarytnum output. dostenerding settmg. as Ose correct &Opium.. 
13e sine to remove the gtound Item the G.85 cathode alter com• 
pleting elignment 

5C1-1EM/97/C 404.96RAM OFMAIESTIC ,'TOMAT/C VOLUME CONTROL SUPERHETERCOME 
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R 2 Na. 7710 R.10 
8000 ern C-13 Cond. 150 Otnn 

Purpose In Plate Screen Cathoda 
Tube Circuit Voltage Voltage Voltage 

R.F. Amplifier 180 85 0 
1st Detector 180 85 15. 
Oscillator 
I.F. Amplifier 180 85 1.1 
2nd Detector and 
1st Audio 50 
Amplifier 

G-38 Power Amplifier 170 180 17 
G-38 Power Amplifier 170 180 17 
NOTE: Measurements made with a 1090 ohm per vo't, 300 volt range. D.0 voltmeter, 
all tubes in their sockets and receiver connected to a storage batte-y supply delivering 

volts at the cable terminals, under load 

Tubes should be previously tested to assure that they are in good condition 

Readings to be taken from designated po nts to ground, with the condenser gang fully 
meshed and with no signal supplied to the receiver 

PART No. DESCRIPTION 

7632 Antenna Coil Assembly. Less Can.  
7746 Antenna Spring and Bracket Assembly  
7611 By- 1-'ass Condenser C-4. C-5. C-6  
8575 Chassis Container   

Condensers 
6212 .0005 M FD., C-7  
7756 .0015 MFD.   

Condenser Assembly 
8279 .01 MFD.   
7693 . 03 MFD.   
8554 Adjustable. C-12   
7710 Adjustable, C-13   
7210 Adjustable for I. F. Transformer, C-11 
8286 Condenser, Electrolytic 5. MFD., C-9  
7784 Condenser, Electrolytic 20 MFD.   
7619 Condenser. Three Gang   
8563 Condenser Pully   
7664 Lid Gasket   
7676 Lid for Container   
8323 L F. Transformer Assembly, Ist  
7643 I. F. Transformer Assembly, 2nd  
7635 Oscillator Coil Assembly, Less Can  
7135 Output Transformer Assembly  

Resistors 
7751 150 Ohm, R-10  
7606 1.000 Ohm, R-8  
7125 2,000 Ohm, R-5  
7672 8,000 Ohm, R-2  
7755 30.000 Ohm, R-4  
7671 99,000 Ohm, R- I, 3 
7482 500.000 Ohm, R-6  
7634 R. F. Coil Assembly, Less Can  
7615 Transformer Assembly, Push- Pull Input 

Tube Sockets 
7705 5- Contact plain   
7762 5- Contact for G-38  
7763 5- Contact for G-39  
7608 6- Contact for G-85  

"B"-SUPPLY PARTS 

DEALER'S 
NET PRICE 

$0.81 
.05 
.67 

1.16 

.19 

.16 

.12 

.32 

.14 

.39 

.32 
2.95 
.49 
.09 
.18 

1.23 
.54 
.54 

1.08 

.oe 

.06 

.06 

.06 

8254 "A" Supply Choke Assembly $0.49 
7674 " B" Supply Container  .89 
7739 " B" Filter Choke Assembly.   .62 

All Above Prices Subject to 2% Federal Tax 

THE CIRCUIT 
Superheterodyne with "B" Supply of the motor type. 

AUTOMATIC VOLUME CONTROL 
Referring to the schematic diagram it will be seen that the signal voltage across the 2nd 
I.F. coil ( L-11) is rectified by the diode plates of the G-85 second detector tube, causing 
space current to flow around the circuit composed of the diode plates, cathode, resistor R-5. 
volume control R-7; and resistor R-3. This in turn establishes a direct current voltage 
across R-3 in which the end toward the plates is negative with respect to the end toward 
the cathode. As the grids of the 0-39 tubes are connected to the negative potential end of 
R-3, these grids become negative with respect to ground and hence negative with respect 
to their own cathodes. 
This negative bias reduces the mutual conductance and hence the amplification of the G-39 
tubes. The signal at the coil L-11 is, therefore, reduced until a balanced condition is 
reached. It will be evident that the effect is to maintain practically constant the signal 
at the diode plates independently of the received strength, within the limits of the A.V.C. 
system. This does away with blasting and fading. 
By connecting the two diode plates together it is possible to obtain almost twice as much 
A.V.C. voltage as could be obtained with the full wave connection, and it is possible to 
obtain good A.V.C. at the small signals encountered in automotive receivers. 
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-4,9380 -A- SUPPLY CHOKE COIL 

*9367 VIBRATOR ARMATURE ASSEMBLY 

Pig. 11 

DURO-MUTE POWER UNIT 

The Duro-Mute Power Unit of the MAJESTIC Model lle but eeceiver is completely houeea in 
the large metal container lccated at the estreno rit-ht et tao receiver ( tee Firure 12)• 

Do not tamper with this unit uniere It hat I.:stet. defective Sy eseeins s gradual oecresee 
plate voltages and power output. 

Should it. at any time, become necessary to inesect or replace the viereter armature i-to-
bly et. this unit, the procedure outlined Delos eticted be follcwel: 

If the receiver 12 installed in the automobile, renote it from ( he flrewull ty lueseelne 
the clamping screws and eliding it orr the supporting trackets. 

Take off the top and bottom covers Cr the chassis contaioer. 

Unsolder the red, yellow, blue and black leude from the speaker uatput transrormer 

Remove the flexible drive cable from the gates cendenver orive pulley, being careful net to 
cause any sharp bends or kinks in the cable. 

After removing the five screws from the encs or the :ccelvtra lift the container and speak-
er from the chassis, being careful not to place undue strain on the antenna lead wire. 

Unscrew the four screws which hola the cover of the Duro-Mute Power Unit in place. The 
cover is easily 'removed by rocking slightly ard liftine upward. 

The entire vibrator armature assembly is now accessible for inepection or replanement. 

WARNING: 
Do not file the contacts or tamper with any of the adjustments on the vibrator armature 

assembles Tlils 'unit has been carefiilly adjusted at the factor' for utmost efficiency and 
any changes will seriously affect its operation. 

The guarantee on the receiver will become void if the above warning Le not followed. 

lf the vibrator armature assembly is known to be defective, remove it by aleconneetlas the 
necessary wires and unscrewing the four large screws marked 'A' in Figure 11. 

Replace with u new part /9367 vibrator armature assembly. 

1r there was a spacing washer under each of the screws at ' A', they should not be used emu 
tilt vieretor atmature assembly is replaced with a new one. 

Repute the Dueo-Mdte Power Unit cover, being certain that is fits snugly and properly eup-

ports the filter choke clamp. 

Rea- emtle the outer container and speaker to the chassis and eplace the bottom cover. 

Solder the spnaker leads. 

Aesmble tee flexible drive cables to the drive pulley so that with the tuning dial rotated 
to :ere, the condenser gang will be completely unmeshed. 

Turn on tee receiver an,: test for proper operation over the entire tuning range,aleo noting 
the; ; he drive caete operates smoothly and correctly. 

Replace ewer and assemble receiver to firewall. 

CAUTION: he noire to tighten all nuts and screws securely. 

VOLTAGE CHART FOR MODEL 116 AUTO RECEIVER 
. . 

iISSOSS 1 
IN elKS:11 

_________ • . . _______ 

PLATE 
' VOLTAGE 

SCREEN 
VOLTAGE 

CATHODE 
VOLTAGE 

surrnEssoR 
WITAGE 

GRID 
VOLTS 

Cte/A-S 
let Jeze,-.::Qr 
Oscillator llo 110 15 0 

-------, 

1.4 

t,t0,-.-; 
1st 1.i. 

Amplirier 180 95 3.5 2...5 

(i5eA-S 
Intl 1.P. 

Amplifier 180 90 3.5 3.0 ... 

075 
2nd Detector 
and lot Audio 
Amplifier 

136 ... 2.2b ... 

G89 
Power 

emplifier 170 180 0 e ... 

G6-7.5 Rectifier ... ... 180 ... ... 

NOTE: All meaeurements made from designated points to ground- witha'1000 ohm per volt; 306 
volt range, D.C. voltmeter, the receiver connected storage battery delivering 6.0 volts at 
the battery terminals under load, the condenser gang fully meshed, and no signal supplied 
to the input of trie receiver. 

The tubes should be previously tested to assure that they are le good condition. 
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PAGE 1-12 MAJESTIC 

MODEL 116 
Data GRIGSBY - GRUNOW CO. 

TECHNICAL DATA, SCHEMATIC DIAGRAMS AND COMPLETE PARTS LISTS 
PERTAINING TO MAJESTIC MODEL NO. 116 AUTO RECEIVERS 

There are four types of the Model No.116 series auto receivers. The first three types are 
all known as Model 116's and are covered byserial numbers 10,001 to 16,036. The 'Ise 
type is known as Model 116-A and is covered by serial numbers 16,037 and up. 

Model 116—Type 1 

Model 116—Type 2 

Model 116— Type 3 

Model 116A--Type 4 

This receiven is wired according to the circuit diagram, figure 
No.175-A, and is the type that first left the factory. 

This receiver is wired as shown in figure No.175-8, and is 
practically the sere as type No.].. The main changes being, that 
sistor « R-3 was shorted out, Resistor R.".5 was replaced by one .of 
3,000 ohms, Resistor R-8 was replaced by one of 50,000 .ohms, and 
instead of returning R-8 to ground, it was connected to the cathode of 
the G-75 tube. 

The receivers of this type are wired according to figure No.175-C, 
and differ from type No.1 in that they have a G-85A tube 'for 

a second detector, a G-6Y5 tube for a rectifier, two 4,000 ohm 
resistors, R-17 and R-18 added, Resistor R-5 and Condenser C-22 Omit-
ted, and a different type of bias circuit. Also the filament of the 
rectifier tube is separated from the other filaments and connected to 
the white wire with a red tracer that comes from the control unit. 

This type receiver is wired according to figure No.175, issue 15, 
and is known as the Model 116-A. The difference between. this 

type and the preceding type is only in the connection and value of some 
of the resistors and condensers as will be noted on the diagram. The 
second detector and rectifier tubes are also of the G.-85A and G-6Y5. 
types respectively. 

A special Globar Resistor (R-14), is connected across the plates of the 
rectifier tube in place of the spark gap and resistor which was used on 
the Model 116, This resistor has a value of 500,000 ohms at 750 'volts 
D.C., and a value of 1500 ohms at 2000 volts D.C. 

TUBES 

The G-6Y5 rectifier is of the full wave mercury vapor type having a heater rating of 6.3 
volts. The tube voltage drop is approximately 15 volts. This tube is spray shielded and 
the tube shielding is connected to one of the heater prongs which in the circuit is 
grounded. 

The G-85A-S tube is a duodiode.triode similar to the type G-85. The only difference being. 
that the triode part of the G-85A-S is of the multi-mu design and has a lower mutual ,Con, 
ductance. 
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C5 - . 5 Cie,- 8.0 

C6 -. I Cru- 8.0 
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Cii-.0005 Cu.- .01 

1?E51.570Fe VALU C5 
fie. OH te. ent1.9 
Ri - 300 R9 - 30000 
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R6 - 99.000 RI4 - 40,000 
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PAGE 1-16 MAJESTIC 

MODEL 116 
Chassis 
Alignment Data 

1.500 Ohm 

fl-I 
e goo Ohm 

R-7 
500.000 Ohm 

9-9 
10.000 Ohm 

29.000 Oho. 

No. Nuo 
Cond. C-13 

13 
250.000 Oton 

R-12 
250.000 Ohm 

F1-111 
1.5 Olen 

No 9927 
Cond. C-22 

ON. 9410 
Cond. C-1 

GRIGSBY- GRUNOW CO. 

ALIGNMENT 
If, for any reason it becomes necessary to align the Model No. 116 Auto Radio, the follow-
ing procedure should be carefully followed. 
It will be necessary to remove the chassis container and cover to align the receiver. 
I. Set the volume control at maximum, insert all tubes in their proper sockets and connect 
the battery cable to a six ( 6) volt storage battery. 
2. Supply a 456 Kilocycle signal to the grid of the first detector tube and align for maximum 
output the three ( 3) I.F. aligning condensers that are located on the bottom right hand side 
of the chassis and the one ( 1) I.F. aligning condenser located on the upper part of the 
chassis behind the speaker. 
The shielding is to be connected to the grounded side of the battery and the two wires 
emerging from the shielding are both connected to the hot side. The polarity of the battery 
need not be considered when making these connections. When making the ground con-
nections, scrape away any corrosion, paint or rust so as to make a good electrical contact. 
TO OBTAIN BEST RESULTS FROM THIS RECEIVER. ADVANCE THE CAR 
GENERATOR TO KEEP THE STORAGE BATTERY FULLY CHARGED. 
The cable must be securely clamped and must not come in contact with the battery in 
order to avoid the possibility of corrosion and shorting the battery. 

N. 9355 
lot. I.F. 
Trandornt« 

N•. 9541 
2nd. I.F. 

Nei:93 .7 No. 
Cond. Cond. Soo 1. Gu 40.000 Oh, 
C-16, 17 C-4 to C-8 A« enbly 

No. 9.04 
No 5843 OtcoIala 
Con.,ter r.,1 

G•6Z.5 
Rectdior 

G 54.n5 
10. 

2od. I.F. 

0-75 
3-4. Ott. 
lot. Audit 

C389 
Perot 
Afoot 
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VOLTAGE DATA 

é 

Tube Plate Screen Grid Plate MA. 

R-F 177 80 3 3.6 
lst Det 173 76 7* .9* 
1-F. 177 80 3 3.6 
2nd Det. o o o o 
1st A- F. 54 77 6 1.2 
Output 159 165 15.5 10.0 

• Will vary with dial setting. 
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MODEL 362 Auto Radio 
Instal lati on Data 

GULBRANSEN CO. 

uppression of Ignition 
After the receiver is in sat isfactory working on 

start the motor and note thf' iinolunt of noise. As a 
general rule, spark plug suppressors, a distributor 
suppressor and a 1/2  (Ii ft eomlenser on the gettera-
bir are all that is required for the reelnetion of ig-
nition and generator noise. If these items do not 

'il un' the Itoisv sufficiently. other measures as de-
erilwil below are required. 

One spark plug suppressor is required for eaeh 
idug. The method of mounting is shown in Fig. 12. 
Remove the wire from the top of the plug, put the 
buppressor on, and attaeh the wire to the top of the 
suppressor. 

A distributor suppressor is put in the high ten-
sion le"ad. between the NU,. and the distributor head. 
Position "C." Fig. 12. on the distributor head is the 
most satisfautimy and most commonly used point of 
mounting. If this is not, praetical, the high tension 

may be eut dos( to the dWributor head and the 
distributor suppressor with wood serew ends iii. 
wiled in the litie as shown in position "B." 
The v., iii fd. generator condenser is installed as 

shown in Fig. 12. :Ile lead from the effluhmser goes 
it, ' titi' iii' thin i•ut-out conneetion on the genera-
fur. The mounting. elamp grounds the other side of 
the ciaolenser. 

I 

3Iounting 

FORM-3461 
Eliminator 

lit eddition to the following instruetions. com. 
plute installing bulletin for the "B" eliminaba. is 
l'itrnished by the manufarturer with emit unit. The 
"8 - lutin atol' ean be conveniently mounted in a 
number .of locations in the ear as she,' ti in Fig. 7. 
Under the front seat or in the motor q•ontpartnient 
under the hood is a convenient plare. The elintioa-
tor should be at least 12" away front any ignithri or 
lighting Wires of the automohile. Ne‘er install the 
eliminator on end, that is, with the mounting leraek-
eis at 11._. top ;Ind hottoin. Short out ti'' rte., 
when a Eliminator is used. 

In lehr. 1 the " B" eliminator is shoot) wide,. the 
front seat, at the right hand side. for.ilhistrativ, 
purp.ses. If. as shown in thc illustration. an. 
Wiwi' load .• onit“: glo)wn titi' riuht eemel• ,t ( 1 
and the -11" eliminator is 1111 ,101' front seat, it 
should be moved to Ile. left as r(ll 115 1)11Ssillk. lit 

••ido the ear that 
the antenna lead is installcd. 
The relay should he mounted near the car storage 

battery si/ that the two leads will reach. It is 
mounted on ', he frame of the var. Before Making 
any connections In the battery. determine whieh side 
is grounded and whieh side is ungrounded. Then 
find out if the ungrounded or hot side is positive or 
negative. This will vary with the make of ear. 

and Generator Noise 
After the above procedure has been followed. 

again start the motor. If noisy operation persists, 
a number of steps can be taken and the various stilt:, 
gestions as given can be tried until the noise is sat-
isfactorily reduced. 
Try two suppressors in the high tension line, one 

at the coil end in addition to one at the distributor 
Pt / I. position "C," Fig. 12. 

;round all cables and tubing %Odell pass through 
the dash. such as oil lines, gas lines, etc. Ground to 
the dash or at the nearèst _convenient point on the 
frame with a good short ground connection. Use the 
left-over shield from the "B" battery lead for this 
p(Irpose. 

If the chassis and coil are both in back of the dash 
(under the cowl), take off. the coil and mount it on 
the front of the dash ( in the engine eonipartment). 
If the coil cannot he moved, place a (. 0;,imr can over 
it and ground the can at the coil mounting. 

Clean and ri-space spark plugs—e•Ican and (lien 
distributor points—cheek distrilmt,a. emidenscr. 

In some cases, the high a111 . . low ten›.i4111 leads he-
tuero the coil and distributor are run close to-
gether. lit some ••a.ps t hPy ary in the ‘ante emiduit 
If this is the ca.... r. low tc.ision lead fr,,;• 
this conduit, 

`IT'. Eliminator and ItelaN 
ju Fi tz% s ... 11..\\1 1 how t i',11111P4•11fous are made 

in either ease. I .oscrew the damp bolts on the bat-
tery and eminent lng of yellow lead to the "hot" side 
of the battery and hi2 of the, black lead to the 
grounded sid .o. Th,, bolt goes through th.• Itin in the 
lug and the lug is bent Over. Connect the shielded 
two- lead cable lient the "A" battery and relay to 
the -14" elitnioator. Note that the proper ,•onime-
tions will depend on which si le the battery is 
grounded. The "B" cable conneg•tions from the 
chassis may then he completed to the "B" elimina-
tor. It is important that the "B" cable to the elimi-
nator be located as far away front the "A" supply 
cable as possible. Run them to the "B" eliminator at 
opposite sides of the ear as shown in Fig. 1, 

I INSTALLATION 

110.1.4(  

lt ban ti, LARGE POS.+ or Rod neat 
”nrra - ,!art. attach YELLOW o rr 

ra • terminal Na 

tolime TO 
%Tomato 

When the SMALL NEG. ro. .o. pee 

ta ungrounded. • YELLOW roe 
to el:minator terminal Na FORM 348-J 

ir Itliu,i ¡Hai Or Co 1,1i ¡MO: 
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Trying Out the Set and Adjusting 

After the wiring has all been completed and be. 

fore the chassis is permanently installed, try out tlte 

set ancl adjust the antenna trimmer. The location 
of the tithes is shown in Pig. 7. To adjust the an-

tenna trimmer, tune in a weak signal between 1200 
Ill mar tef id", 
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and 1400 K.C. with the volinne eontro three-

fourths on. On one end of tlw chassis h,,.' is a small 
metal plate. Remove this plait.. Directly undortlw 

hole in the chassis box is the alienna trionnor eon: 

denser screw. Turn this adjusting serew up or 
down until maximum output is obtained. 
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MODEL V6Z2 
Alignment 

Antenna Notes 

GULBRANSEN CO. 

Condenser Alignment 

Misalignment or mist racking of condensers gen-
erally manifests itself in broad tuning and lack of 
volume at portions or all of the broadcast band. The 
receivers are all properly aligned at the factory with 
precision instruments and realignment should not 
be attempted unless all other possible eauses of the 
faulty operation have first been investigated and 
unle'ss the service technician has the proper equip-

ment. A signal generator that will provide accu-
rately calibrated signals over the broadcast bawl 
and accurately calibrated signals at and around 262 
K.C.. the intermediate frequeney and an output in-
dicating meter are desirable. 

First set the signal generator at approximately 
262 K.C. Conneet the antenna lead from the gener-
ator to the control grid of the I.F. 7S tube. through 
a .03 mfd. condenser. The ground lead () I' the gen-
erator goes to the ground of the receiver. Turn the 
rotor plates of the tuning condenser completely out 
and keep the signal weak enough to prevent A.V.C. 
action. Note from Fig. 9 that the second I.F. trans-
former is self tuned and cannot be adjusted. Adjust 
the frequency of the signal generator until the out-
put. meter shows maximum output. The intermediate 
frequency setting of the generator is then correct, 
although it may he a very small percentage higher 
or lower than 262 K.C. 

Next eonneet the signal lead front the signal gen-
erator to the grid of th, 1st detector tube through a 
.07) natl. condenser. Then adjust the two intermedi-
ate frequeney emidensers for maximum output. One 

Ante 

A roof antenna is recionmended. as by far the 
best results will be obtained. A large percentage of 
cars at the present time come equipped by the fac-
tory with built-in roof antennas. In those ears which 
do not have an antenna, one will have to he put in. 

First determine if the top has a grounded chine» 
wire mesh. To do this. use a eontinuity meter. By 
means of a wire. attach a darning needle to one of 
.the prods. Poke the darning needle into the roof 
material and turn it around until it comes in con-
tact with the chicken wire. Then ground the other 
prod and if the continuity meter shows a complete 
circuit, the chicken wire mesh is grounded. • In a 
case of this kind. it will be necessary to get inside of 
the roof and it is advisable to employ the services 
of an auto "top man- or an upholsterer. 

It will be necessary to remove the top material 
and cut away the ehicken wire from ti side sup-
ports until it is at least r away from ground 
at any point. It should also he at least 3" away from 
the dome light and the dome light wiring. The 
chicken wire may then be laced to the points from 
which it was cut with a heavy, waxed cord. The 

of the I.F. condenser screws is reached through the 
hole on the top of the 1st LP. assembly can. The 
other I.F. eondenser serew is reached from the bot-
-tom of the sub-panel through a hole at the bottom 
of this assembly. 
Now set the signal generator for a signal of exactly 

1400 K.C. The antenna lead from the generator is, 
in this instance, connected to the antenna lead of the 
receiver. Connect the flexible drive shaft to the 
chassis if it has been disconnected. As explained 
previously, the dial scale should be at the low fre-
queney end stop when the rotor is completely in 
mesh. Then turn the station selector knob until the 
dial scale is at 1400 K.C. 

Then adjust the three trimmer condensers on the 
gang tuning condenser for maximum output, adjust-
ing the oscillator section first. 

Next, set the signal generator for a signal of 600 
'. and adjust the oscillator 600 N.C. trimmer. The 

adjusting screw for this condenser is reached 
through a hole in the back wall of the sub-panel. 

A non-metallic screwdriver is necessary for this 
adjustment. Turn the tuning condenser rotor until 
maximum output is obtained. Then turn the rotor 
slowly back and forth over this setting, at the same 
tittle adjusting the 600 K.C. trimmer screw until the 
highest output is obtained. 

Then set the signal generator again for a signal of 
1400 K.C. and cheek the adjustment of the tuning 
condenser trimmers at this frequency for maximum 
output, 

nna 

chieken wire will then make a satisfactory antenna, 
or a copper screen may be used. 

If the chicken wire is not grounded, it may be used' 
as the antenna by taking down .the roof material at 
Hno ,orner and soldering the kad-in wire to it. If it. 

not desired to take down the roof material a piece 
of copper sereening can be tacked to the roof on the 
inside of the car. At least six square feet should be 
used. Keep it at least 3" away front any grounded 
metal parts on all sides. After the screen is in place, 
iteatt be covered over with cloth which matches the 
roof material. Solder the lead-in wire to the screen 
and bring it down the front corner post nearest to 
the set. 

Another. and a very simple waY lut wilkh Ou tilt-
fi- muta can be secured to the inside of the ear roof is 
to uso one of the car-roof antennas which are now 
being madi' up especially .for this purpose. There is 
one type of antenna which consists of eopper strips 
laid back and forth between two pieces of card-
board. The cardboard is then eovered over with 
material which 'nineties the roof material. This an-
tenna can be had in several Mkt's and is taeked itt 

plaee On the inside of the car roof in a few minutes. 
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If the Receiver Fails to Operate 

-A" Fuse— Cheek the "A" line fuse in the chassis 
box. 

"A" Line Open—See if power is being supplied to 
the speaker, tube heaters, and "B" eliminator.' 

"B" Eliminator Not Working—See if the "B" 
eliminator is in proper working order by checking 
the high voltage points at the tube plate termi-
nals ( see Fir. 9). 

Antenna and Lead—See if antenna is properly 
eonneeted to lead-in wire and antenna lead from 
set. Be sure antenna system is not grounded at 
any point. 

MODEL V6Z2 
tervice Notes 

All Tubes Not Inserted—See if all tubes are in-
serted as per Fie-. 7. 

Defective Tubes—Try out a new set of tested tubes. 

Grid Caps Not Connected—See if all grid caps are 
properly eonnected to top of top grid connection 
tubes. 

Variable Condenser Plates Shorted—Cheek con-
denee sections in chassis carefully for foreign. 
.part irks or rotor stator rubbing. 

Weak Reception 
Defective Tubes—Try out a new set of tested tubes 
and note any differenee in performance. 

Poor Antenna—,T0 try out the effectiveness of the 
antenna used. (• heek the volume against the volume 
when using a straight length of wire about 15' 
lonu. run out or the throllult one of the win-
dows. 1 f. Upan test, the eXternid Wire is fund tu 
ho mull' superior as far as volume is oneenned. 
the antenna is not sal isractory and \yin have to be 
te-vainped or a now (nie inst;dled. The antenna or 
lead-in niay be too near unguided metal portions 
HI. (. ar frame or body resultinu in a high capa'-
uy to ground. There may be Ltroundril metal mesh 
in the ' at. roof. There may be a poor soldered 
connection lictwe('n the antenna. lead-in. Iii' an-
tenna lead from the set. The antenna system may 
be partially grounded at solute point. 

Antenna Trimmer Not Adjusted—Sc., article 
"Tryini1. yut the set and Adjusting. -

Car in Shielded Location— If the ear is within or 
near a steel structure, the signals may be ‘veak-
cued by absorption: 

Storage Battery Hun Down—Cherk the condition 
4 the battery. 

Defective "B" Eliminator—Check -13" voltage at 
so- kits sec vonage g'liait and Fig!. 9). 

Misalignment of Variable Tuning Condensers— 
lustrautions fur roaliuninu. art. (.ontained in this 
manual. Do not. however. attempt realignment 
un less orl icr causes of low volume have first been 
investigated. 

1Vrong Voltages—A leek \•oltages at the sockets 
see voltage titi, it 

Other Causes of Low Volume—Defective speaker, 
poor battery. ;intenna. urid cap or other connec-
tions, ( lefeetive .1.V.C. system in the receiver, and 
various opens. grounds and shorts in the receiver 
assembly. 

Distorted Reproduction 
Receiver Oscillating—See article on oscillation. 

Defective Tubes—Try out a new set of tubes.. 

Incorrect Voltages—Cheek the voltages at the 
sockets ( see VoltilU'e ain't 

Incorrect Tuning—The signal must be carefully 
tuned in to the clearest and louile,t point. It must 
not be tuned "off resonance. -

Defective Speaker—Try out a new one if it is avail-

Defective Audio System in the Receiver—Make 
coltinuity resistance tests usinu as a guide Fig. 9. 

Signal Transmission—Quality fading in the signal 
transmission can cause poor tone quality. 

Oscillation 
Cover of Box—May not be on or if on, may not be 

sufficiently tightened down. 

Off Characteristic Tubes—Tubes whose cha rae t ti'-
'sties vary considerably from the standard may 
cause oscillation. Try out some new ones. 

Open Bypass Condensers—Check the bypass con-
densers and leads to them for open circuit. 

Poor Ground Connections—Che.ck the ground con-
net ions in the ( liassis for poor contact. 

Grid Caps and Leads—The grid caps may not be 
making good contact to the tops of the tubes or 
the wires of the grid caps may be too close to• 
get lieu'. 
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Care and Maintenance 

Advancing Generator Charging Rate 
The installation of the automobile radio imposes 

an additional drain on the ear storage battery. This 
can be compensated for by advancing the charging 
rate of the ear generator. Cheek the state of charge 
of the storage battery about a week after the instal-
lation of the automobile radio is made and adjust 
the charging rate accordingly. 

Tubes • 

The type of tubes used and location of these tubes 
in the chassis are shown in Fig. 7. These tubes are 
of a sturdy, rugged construction designed especially 
for an auto receiver. Most of them, under normal 
usage, will last for many months and in some eases, 
years. Some of them, however, may become faulty 
after a few months of operation. 
For that reason, it is advisable to secure a new 

set of tested tubes at intervals of three to six months 
and have these inserted in the receiver one at a time, 
noting any difference in performance. 

Pilot Lamp 

The pilot lamp is located in the control unit. A 
6-8 volt miniature base lamp is used. To replace the 
lamp, first turn the receiver off. Remove the two 

control knobs and the key entry nut. Then take out 
the screw holding the control box cover in place 
after which the cover can be taken off. The pilot 
lamp socket is secured to a spring clip which is on a 
bracket in the control unit. Push this clip and socket 
over far enough to get at the lamp, after which the 
bulb can be replaced and the control unit reas-
sembled. 

Fuse 

A 10 amp. automobile fuse is used for the "A" line. 
This fuse is mounted on a block on the power trans-
former in the chassis. To change the fuse, it will be 
necessary to remove the cover of the chassis box. 

Electrical Condition of Car 

Dirty spark plugs, incorrect spacing of distributor 
points, faulty distributor condenser, and various 
other items in the ear electrical system can 'cause 
noisy operation. If the customer complains, of noise 
in the receiver after it has been in use for Some 
time, check the items mentioned as well as other 
parts of the ear electrical system for poor connec-
tions, grounds, and other faults which may be re-
sponsible for the noise. 

Circuit 

The circuit consists of an antenna stage. a 78 R.F. 
stage, a 77 1st deteetor-oseillator stage, a 78 I.F. 
stage, a 75 dual diode-triode tube, which functions 
as a diode 2nd-detector and triode 1st audio stage, 
and a single 41 output stage. An 84 full wave rec-
tifier is used in the power unit. The intermediate 
frequency is 262 K.C. The diode current establishes 
a drop across a resistor which is used as additional 
bias voltage for the R.F. and I.F. tubes giving auto-
matic volume control action. Noise suppression be-
tween stations is obtained by the resistor ju the 
cathode circuit of the 75 tube, the drop across which 
must be overcome before rectification in this tube 

•begins. The manual volume control varies the audio 
voltage applied to the grid of the 75 tube. 

A vibrator interrupts the current through thu. 
primary of the power transformer in the power unit. 
This, together with the turns ratio in this trans 
former, results in the high voltage AC being pres-
ent in the secondary of the transformer. The full 
wave rectifier tube, filter choke, and filter condensers • 
convert this high voltage AC into high voltage DC 
for the plate and screen circuits. 

Current for the receiver is obtained from the ear 
storage battery. 

Rattle 
If rattle is experienced when a signal is being re-

ceived, it is, in practically all eases, due to mechani-
cal vibration at some point in the chassis. Inspect 
the chassis and look for a loose tube shield or a loose 
part at some point which can rattle against another 
part. When the vibrating part is found, secure it 
,in place in some manner. This can generally be done 

with a wedge made of a piece of paper, cardboard or 
wood. Rattle may, in some instances, be due to a 
loose cover. If this is the ease, remove the cover and 
bend the edge of the chassis box outward between 
the screw holes so that thé cover will fit tightly when 
it is.put on. 
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Replacement Parts for Series V6Z2 Receivers 

CHASSIS PARTS 
Liat 

Part Na. Description Prins 
P-1780 No. 75 Tube Socket $0.10 
P-1761 No. 77 Tnbe Socket  .10 
P.1762 No. 78 Tube Socket  .10 
P-1665 No. 41 Tube Socket  .10 

P.1803 No. 84 Tube Socket  .10 
P-1805 Single Pin Jack  .10 
P-1799 Tube Shield Assembly  .25 
P.20681 Chassis ilox   4.00. 
P-20657 Chassis Box Cover  1.10 

P-20680 Angle Plate   .25 
P70740 'Shielded Antenna Lead  .40 
P.70744 Shielded "A" Battery Lead  1.15 

P-1824 Anchor Bushing, complete with nuts and washers .35 
P-1804 Vibrator Unit ( in cast metal case)  6.00 

P.10266 Vibrator Unit Rubber Cushion, pair  .10 
P-20060 Vibrator Unit Box  .70 
P.20661 Vibrator Unit Box Cover  .2e 
P.1372 Fuse Clip Assembly  .10 

P.10260 Cardboard Baffle   .2o 
P-1624 10 Amp. Fuse  .10 
P.1774 Elect rocly na inie Speaker ., 375 
P-20675 Volume Control and Pinion Gear Bracket  . 15 
P.20545 Pinion Bearing   .10 

P.20546 Pinion Compression Spring  .10 
P.20544 Pinion Bracket   .10 
P.20386 Drive Pinion   .10 
P-20585 Cond. Drive Gear  .23 

P.30417 Volume. Control Coupling  .10 
P.10263 Rubber Tube Bumper-Square  .10 
P10210, .Rubber Tube Bumper-Round  .10 
P.10213 Rubber Band for Tube  .10 
P-50569 Filter Choke Assembly  1.00 
P-50385 Power Trans. Assembly-Less condensers and 

brackets   3.23 
P-5099 Antenna R. P. Transformer-Less Cao  1.20 
P.5065 Interstage R. F. Transformer-Less Can  1.00 
P.5105 Second 1. F. Transformer and Can Assembly  .95 
P.5096 First 1. F. and Oscillator Transformer and Can 

Assembly   2.70 
P-5091 Singlci Solenoid "A" flOke  .23 
P-40-131 Antenna R. F. Can  
P.11126 Interstage R. F. Cati  .10 

Resistors 

Pare No. Code No. Re3iseente Type 

P.A03103 R•1 1 Megolun Çarbon 
P. A 05 1 05 n.2 1 Megolun Garbo n 
P.1194201 R-S 260 ohm Carbon 

P-A93504 /1-4 .5 Megohm Ca rik.)n 
P-A95101 R-5 100,000 olin1 Carbon 

P. 944e2 PG 4,000 ohm Carbon 

List 

Pric.25 $0.25 

.20 

.25 

Part No. 

P-A91061 

P-A95101 
P.A95104 
PA94402 
P-1394153 
P-1394203 
PC94401 

Code No. 

R.7 

11-8 
R.9 

R.10 
11-11 
R.12 
R-13 

MODEL V6 Z 2 
Psr±s Li. frt 

List 
Resistance Type Price 

0.500,000 ohm Volume Control 
and Switch $1.15 

10.0,000 ohm Carbon .25 
100,000 ohm Carbon .25 
4,000 ohm Carbon .20 
15,000 ohm Carbon .25 
20,000 ohm Carbon .23 
400 ohm Carbon .20 

Condensers 

Part No. Code No. Capacity Voltage Type 

P-80862 C-I .05 infd. 200 V. Tubular 
P-80888 C-2 .25 nsfd. 200 V. Tobular 
P•80821.B C-4 .001 mfd. 600 V. Molded 

P.80937 I C-7 4.0 mfd.I Electrolytic 
(.11 4.0 nifd.  in can 

P-809I9 C-8 
P-80943 C-9 
P.80898 C.10 
P-80945 C-12 
P-80960 C.14 

15 
P.80963 j C.16 

P-80960 C-17 
P-8099 C-18 

{ 
P.80956 Ç.20 C-19 

C21 
C-3 

C.6 
C-13 

C-5- ta.$t)953 

P-1539 
P-80957 

.0002.5 mfd. 600 V. Molded 

.0005 infd. 600 V. Molded 

.006 mfd. 600 V. Tubular 

.0005 mfd. 600 V. Molded 

.008 mfd. 600 V. Tubular 

.04 rnfd. 400 V. 

.04 mfd. 400 V. Dual Tubular 30 

.4 mfd. 15 V. In Metal Can .50 

.003 mfd. 600 V. Molded .15 
8.0 mfd. 

20.0 mfd. 
8.0 mfd. 

.1 mfd. 

.05 mfd. 

.1 mfd. 

.05 mfd. 

List 
Price 

$0.30 
.35 
.25 

Block 
1.25 
.20 
13 

1.5 
.15 
20 

225 V. 
25 v. Electrolytic Block 

225 V. f in Can 2.23 

300 V. 
200 V. Bypass Block 
200 V. in Can 1.35 
300 V. 

600 K. C. Trimmer Condenser .43 
Three-Gang Variable Condenser 3.00 

CONTROL UNIT PARTS 
List 

Part No. Description Pries) 

P-1910 Celluloid Dial Strip Only  .$0.15 
P-3825 Dial Gear and Strip Assembly.  41) 

P.2030913 Control Unit Swivel  .13 
P-20510. Steering Post Apron  30 

P.20311 Steering Post Clamp   15 
P-2006) Control Unit Cover  .35 
P- 707 .l6 Pilo) Lamp Cable Only  .40 
P141.5A. Pilot Lamp Socket and Clip  .13 
p.15e4A ci-$ Volt Pilot . Lamp  e$ 

P-20692 Volume Control Drive Shaft  .10 
P-2003 Drive Shaft Pinion  .15 

P20091 Dial Gear Pinion ( Hollow Center)  .15 
P.30413 !Cory Plate Assembly for Key  .30 
P-30414 Key     .15 

P1813 Small Knob   .13 
P-3911 Large Knob   2o 

AIMITIONAL ITEMS 
1 - 1530 14'! Flexible Drive Shaft  .90 ta. 
1 - 1553 20" Flexible Drive Shaft    1.25 ea. 

1 - 1531 34" Flexible Drive Shaft  . 1 .)I5 ea. 
1 - 1552 4.5- Flexible Drive Shaft  . 2.0 ea. 
-91011 Spark Plug Suppressor   
- 91012 Diiributor Supio,s;,or, Wood Strew Ends  
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Mounting the Chassis 
The chassis is mounted on the dash by means of 

two brackets as shown in Fig. 2. Two mounting 
sere« are used to secure each bracket to the end of 

Fig. 8—Géneral Installation--Top View 

the chassis box. Six embossing,s with inset nuts are 
provided on each end of the chassis box. Any two of 
these may be used for the bracket screws, thus pro-
viding great flexibility in mounting. 
Each nut has a mounting screw in it and if any of 

these are in the way of the mounting bracket, they 
can be taken out. 
The chassis should be mounted with the speaker 

grill facing toward the driver. In this position, the 
anchor bushings in which the flexible drive shafts 
are placed will come out of the top. 
The location of the chassis will very often depend 

on the space available. To the left of the center, as 
shown in Fig. 2, is a good location. The chassis should 
be mounted in such a way that the flexible drive 
shafts to the control unit will be in as straight a line 
as possible or with large radius bends. In general, 
it will be advisable to consider the possibility of a 
car heater installation at the right side of the dash 
(facing forward). In practically every case no dif-
ficulty will be experienced in mounting the heater 
and chassis on the dash. 
The possibility of interference with the legs of 

the driver or passenger in the front seat and the 
possibility of interference with the controls of the 
ear should also be considered before the location of 
the chassis is definitely decided on. 

Before mounting the chassis read the section 
"Attaching the Flexible Drive ehafts." 

on 

Fig. 3—General heir,nation—Side View 

When the location is decided on, drill the, four 
mounting holes required. The location and size of 
these holes is shown in Fig. 4. A template for drill-
ing these holes is supplied with the receiver. Four 
1/4" mounting bolts, four washers, four lockwashers, 
and four nuts are provided. The mounting bolt is 
put through the bracket and (last with the shank 

L Oc:9 nay OA ,7eL Fi,"2 0 6Z 
..5-E-Q/ES CN.15_575 8.ereCKET-57 

7444 f./OL.C.5 0457 

Flg. 4—Mannitilll Hole rmeation 

extending into the engine compartment A washer 
the lockwasher and nut, are then put on. Mount the 
brackets permanently, but do not mount the chassis 
permanently until all eonneetions are completed, the 
tubes are all inserted, the receiver tried out, and the 
antenna trimmer adjusted ( explained later). 
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GULBRANSEN CO. Flexible Drive 

Attaching the Flexible Drive Shafts 
After the control unit and chassis are in position, 

the flexible drive shafts may be attached. Two 34" 
shafts are supplied, unless otherwise specified. These 
shafts may also be had in 14", .20", and 45" lengths. 
The flexible. drive shafts should always be in-

stalled with a minimum amount of bending. Always 
keep the radius of the bend as large as possible. 

The 34" shafts supplied with the receiver may be 
cut to a shorter length if necessary. The shaft ( in-
side portion) should first be brazed at the point to 
be eut. It should then be eut with a three-corner 
file or edge of a grinding wheel. Do not use a hack 
saw. After the shaft is eut, file it down in one place . 
a slight amount to provide a flat surface for the set 
screw. The casing 'which is 11/2" shorter must be ettt 
to correspond. This should be tinned or brazed first 
at the point to be cut and may then be cut with a 
hack saw. 

After the length and position of the shafts is de-
cided on they may be secured to the chassis. The 
shafts are already secured at the control unit. It is 
advisable to attach the flexible shafts with the chassis 
on the mounting brackets, but .if the chassis is ac-
cessible, it may be removed from the brackets. Keep 
it as close to its regular position as possible so that 
the flexible shaft will not turn after the chassis is 
replaced on the brackets. In general, it may be 
inoxed up or down, but should not be moved side-
ways or be turned. Just over the speaker grill on 
the chassis box will be seen an angle plate. Remove 
this plate. Before proceeding further with attach-
ment of the shafts see if the receiver is in working 
order by operating it with the cover off and neces-
sary connections completed, as explained further in 
this manual. 

In Fig. 5 is shown a cross sectional view of the 
flexible drive shaft connections at the chassis end. 
First put the angle plate on the chassis box tem-
porarily with two screws. Then center the volume 
control anchor bushing on this plate. To do this, 
loosen the nut which holds this bushing in place ( see 
Fig. 5). Center the bushing by eye so that the center 
of it is in a line with the center of the volume con-
trol coupling. Then tighten the nut down. 

Next, take the angle plate off. Extend the volume 
control flexible shaft and casing several incites 
through the hole in the anchor bushing of the angle 
plate so that the plate will be on the easing and out 
of the way. Turn the volume control coupling coun-
ter-clockwise until the switch is snapped to the off 
position. Lock the receiver on the control unit and 
turn the volume control knob counter-clockwise un-
til it is in the locked position. Then loosen both set 
screws in the volume control coupling and insert the 
flexible shaft in the coupling ( see Fig. 5). Tighten 
the outer set screw first on one of the four flat faces 
of the flexible shaft and then tighten the inner set 
screw. For purposes of illustration, the set screws 
in Fig. 5 are shown extending sideways in the coup-
ling, but should actually extend towards the box, 
opening in order to get at them. Then temporarily 

'place the chassis on the mounting brackets if it has 
been taken off and check the operation of the switch, 
volume control, and lock. The switch should be off 
when the volume control knob is in the locked po-
sition. It may be necessary to loosen the inner set 
screw. and do a slight amount of adjusting until the 
proper setting is obtained. 
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Fig„ 5—Details of Flexible Drive Shaft Connections 

To attach the tuning condenser flexible shaft, 
first center the anchor bushing by eye as was ex-
plained above. Then extend the tuning condenser 
flexible shaft into the hole at the center of the tuning 
condenser drive pinion. Turn the large gear on the 
tuning condenser rotor shaft until the rotor plates 
are completely in mesh. Then turn the station se-
lector knob un the control unit until the dial gear is 
at the low frequency end stop. The set screw in the 
drive pinion should then be tightened down on one 
of the four flat faces of the shaft. 

The operation of this control should also be tried 
out after the shaft is iñ place. In order to get accu-
rate calibration it may be necessary in some instances 
to loosen the set screw of the large gear on the tun-
ing condenser rotor shaft and adjust the setting of 
this gear. 

Next, slide the angle plate into position and fasten 
it in place by means of the four screws. Then tighten 
down the clamping nuts on the two flexible shaft 
casings, but do not tighten these nuts excessively. 
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Mounting the Control Unit 
The control unit is mounted on the steering col-

umn under the steering wheel as shown in Figs. 2 
•and 3. A clamp is used to hold it in position. 

The outer portion of the clamp is screwed to the 
inner portion by means of the four 8-32x3/8" flllister 
•head screws supplied with the receiver. See Fig. 1. 

Fig. 1—Method of Mounting Control Unit 

Two rubber strips are provided, one 1/8" thick 
and the other -en" thick. These are wrapped around 

the steering column under the clamp. Either or 
both of these strips may be used, depending on the 
thickness of the column. Wrap the rubber strips 
around the column in such a way as to allow the set 
screws which hold the clamp in position to pass 
through. When the clamp is in place, take the two 
8-32 headless cup point set screws and screw them 
down on the steering column through the tapped 
holes in the clamp. 

The control unit is generally about 4" below the 
wheel, but this will vary with individual cases. The 
length of the drive shaft and interference with 
driver's legs will also govern the location of the con-
trol unit. 

There are two screws which hold the inside por-
tion of the clamp to the control unit swivel. By 
loosening these two screws, the box can be swung 
around if such a position is handier from the stand-
point of the person operating the set. Instructions 
for attaching the pilot lamp lead are contained in 
the article "Completing the Wiring Connections." 

Completing the Wiring Connections 
Pilot Lamp 

The pilot lamp lead is in a shielded cable which 
extends out from the control unit box. On the rear 
wall of the chassis, near one of the ends, will be seen 
a tip jack. Insert the tip on the end of the pilot 
lamp lead into this jack. There is also a pigtail or 
shield extension at the end of this lead. Ground this 
pigtail with one of the angle plate screws ( see Fig. 
6). Double up the pilot lamp lead if it is too long— 
Do not cut this lead. 

Antenna Cable 

Bring We antenna cable of the receiver in the 
most dirCet manner possible to the lead-in from the 
antenna and connect it to the latter. Keep it as high 
as possible and as far away from any ear wiring as 
possible. Care should be taken not to have the an-
tenna wire come in contact with the shield wires. 
(round the pigtail of the antenna cable shield at 
the antenna end. The pigtail of this shield at the 
chassis end is grounded under one of the chassis 
mounting screws. 

In some cases the shielded antenna lead from the 
receiver is not long enough to reach to the column 
at which the antenna lead-in comes down. In a ease 
of this kind, cover tke exposed portion of the lead-
in wire with braided shield from the point where it 
leaves the column to the point of connection to the 
.antenna lead of the receiver. Connect the two wires 
together and connect the two shields together, care 
being taken that no strand of the shield touches the 
antenna wire. 

Fig. 6—External Wiring Connections 

Battery Cable 

The battery cable should be brought over .to.thel 
storage battery in the most convenient manner pos-
sible. In Figs. 2 and 3 it is shown passing through 
a hole in the dash, thence down and under the floor 
board to the battery. In other installations, it may 
be more convenient to bring this cable down in back 
of one of the side pads and thence to tho-battery. 
The lug on the yellow lead of this cable is connected 
to the "Hot" or ungrounded side of the battery ( the 
"Hot" or ungrounded side .may be positive or nega-
tive, depending on the make of car).. The lug on the 
black lead is connected to the grounded side of the. 
battery. The pigtail of the shield of this cable at the 
chassis end should be grounded under ,one of the 
chassis mounting screws. 
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Condenser Alignment 

Misalignment or mistraeking of condensers gen-
erally manifests itself in broad tuning and lack of 
volume at portions or all of the broadcast band. The 
receivers are all properly aligned at the factory with 
precision instruments and realignment should not 
.be attempted unless all other possible causes of the 
;faulty -operation have first been investigated and 
;unless the service teehnieian has the proper equip-

/ " IP CONOENSERS 
Fig. 12—Localio. Of 7riminf,.:, 

'ment. A signal generator Oat will provide accu-
rately calibrated signals ove' the broadcast band 
:and accurately calibrated signals at and around 262 
'K.C., the intermediate frequency and an output in-
dicating meter are desirable. 
. First set the signal generator at approximately 
252 K.C. Connect the antenna lead from the gener-
ator to the control grid of the I.F. 78 tube, through 
a .05 mfd. condenser. ground lead of the gen-
erator goes to the ground of the receiver. Turn the 
rotor plates of the tuning condenser completely out 

Cir 
The circuit consists of an antenna stage. a 78 

stage, a 77 1st detector-oscillator stage. a 78 I.F. 
stage, an 85 duo-diode-triode tube which functions 

as a diode 2nd detector and triode 1st audio stage, 
and two 41 tubes in a semi- Class "B" output stage. 
:The intermediate frequency is 262 K.C. The diode 
èurrent e.stablishei à drop across a resistor which is 
used as additional bias voltage for the B.F. and I.F. 
tubes giving automatic volume control action. Noise 
suppression between stations is obtained by the re-
sistor in the cathode circuit of the 85 tube, the drop 
across which must be overcome before rectification 

and. keep the signal- weak enough to prevent A.V.C. 
action. Note from Fig. 10 that. the second I.F. trans-
former is self tuned and cannot be adjusted. Adjust 
the frequency of the signal generator until the out-
put. meter shows maximum output. The intermediate 
frequency setting of the generator is then correct, 
althdugh it may be a very small percentage higher 
or lower than 262 K.C. 

Next connect the signal lead from the signal gen-
erator to the grid of the 1st detector tube through a 
.05 mfd. condenser. Then adjust the two intermedi-
ate frequency condenserslor maximum output, The 
loeation of the adjusting screws for these 'condensers 
is shown in Fig. 12. 
Now set the signal generator for a signal of exactly 

1400 N.C. The antenna lead from the generator is, 
in this instance, connected to the antenna lead of the 
receiver. Connea, the flexible drive shaft to the 
ehassis if it has been disconnected. As explained 
previously, the dial scale should be at the low fre-
queney end stop wlicn the rotor is completely in 
mesh. Theu turn the station seleetor knob until the 
dial scale is at. 1400 K.C. 
Then adjust the three trimmer condensers on the 

ga ng. tuning condenF,r for maximum output, adjust-
i rig the oscillator spetion first ( section farthest from 
drive gear). 

Next set the signal generator for a signal of 600 
K.C. and adjust the oscillator 600 K.C. trimmer. 
The location of this condenser is shown in Fig. 12. 

A non-metallic screwdriver is necessary for this 
adjustment. Turn the tuning condenser -rotor until 
maximum output. is obtained. Then turn the roter 
slowly back and forth over this setting, at the same 
tizne adjusting the 600 K.C. trimmer screw until the 
highest output is obtained. 
Then set. the signal generator again for a signal of 

1400 K.C. and check the adjustment of the tuning 
condenser trimmers at this frequency for maximum 
output. 

cuit 

on this tube begins. The manual volume control 
varies the audio voltage applied to the grid of the 
85 tube. 

The "B" eliminator and speaker are in one box. 
A vibrator interrupts the current through the pri-
tnary of the transformer in the " B'' eliminator. 
Another vibrator in the secondary circuit operating 
at the saine frequency acts as a rectifier. The on-off 
relay in the "B" eliminator closes the primary cir-
cuit when the set switch is turned on. The load 
relay provides a load current for the secondary 
circuit if the "B" line is drawing less than normal 

rrent. 

Trying Out the Set and Adjusting 

After the wiring has all been completed and before 
the chassis is permanently installed, try out the set 
And adjust the . antenna trimmer condenser. The 
location of the tubes is shown ihjeig. S. Do not start 
the engine of the ear yet. 
To adjust the antenna trimmer, tune in a weak 

,signal between 1200 and 1400 KC with the volume 
:control about three-quarters on. On one end of the 

chassis box is a small metal plate. Remove the two 
screws which hold this plate in place. Directly under 
the hole in the chassis box is the antenna trimmer 
condenser screw. Turn this adjusting screw up or 
down until maximum output is obtained. 

If the receiver fails to operate, check the items as 
given under the article by that name. 
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Mounting the Control Unit 

The control unit is minuted on the steering col-
umn under the steering wheel as shown in Figs. 1 
and 2.. A clamp is used to hold it in position. 

The outer portion of the: clamp is screwed to the 
inner portion by means of the four 8-32x3/8" flllister 
head sciews supplied with the receiver. 

Two rubber strips are provided, ope 1/8" thick 
and the other -hr" thick. These áre wrapped around 
the steering column under the, clamp. Either or 
both of. these strips may be used, depending on the 
thickness of the column. Wrap the rubber strips 
around the column in such a way as to allow the set 
screws which hold the clamp in position to pass 
through. When the clamp is in place, take the two 

MODEL 06—W 
3(4-4-.. ,,.£ASI 4 Aaa4 Data 

8-32 headless cup point set screws and screw them 
down on the steering column through the holes in 
the clamp. 
The control unit is generally about 4" below the 

wheel, but this will vary wish individual cases. The 
length of, the drive shaft and interference with 
driver's legs will also govern the location of the con-
trol unit. 

There are two screws which hold the inside por-
tion of the clamp to the bracket on the box. By 
loosening these two screws, the boil can be swung 
around if such a position is handier from the stand-
point of the person op.erating the set. Instructions 
for attaehing the pilot lamp are contained in the 
article "Completing the Wiring Connections." 

Mounting the Chassis 
The chassis is mounted in back .of the dash as 

shown in Figs. 1 and 2. It should be mounted in 
such a way that the flexible drive shafts to 'the con-
trol unit will be in as straight a line as possible. The 
. chassis is mounted With the anchor bushing into 
which the flexible drive.shafts go, facing the control 
unit. In the illustrations mentioned above, the 

Fig. 1—Gen(ral Installation—Top V icu: 

three mounting holes required for the dash mount-
ing plate. The location and size of these holes is 
shown in Fig. 3. A. template for drilling these holes 
is supplied with the set. Three 4" square head 
mounting bolts are supplied. Take two of these, 

chassis is on the right side of the dash which is a 
good location from the standpoint of flexible drive 
shaft arrangement. Before mounting the chassis 
read: the section on "Attaching the Flexible Drive 
Sha f ts." 
The chassis is secured to the dash by means of the 

dash mounting plate ( see Fig. 3). First drill the 

Fig. 2—General Installation—Side View 

1 
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Fig. 3—Dash Mounting Plate 

which will be used foi llie upper part or the mount-
ing plate and screw on nut "A" ( see Fig. 4). The. 
nut should be just far enough away from the head of 
the bolt to permit the bracket of the mounting plate 
to slip down as shown in the illustration. Then put 
on !nut "B" and the washer, after which the two 
bolts can be put through the dash, with the shanks 
extending into the engine compartment, as shown 
in Fig. 4. A washer, lockwasher, and nut are then 
put on these -bolts from the front of the dash to hold 
them in place. 

The distance "X" between nuts "A" and "B" 
determines how far out the chassis is mounted from 
the dash. When there is a lot of apparatus in back 
of the dash, such as wires, tubing, etc., the chassis 
will have to set out far enough to clear it. However, 
in most cars, .there is no interfering apparatus and 
therefore the distance "X" will be zero. 

Then put a washer on . the third mounting bolt 
and put this bolt through the tower mounting hole 
with the head on the engine side of the dash, as 
shown in the illustration. Put on a washer, lock-
washer, and nut "D" and tighten it up. Then put 
on nut' "E" with a washer as shown. Nut "E" should 
be screwed down until it is. about 14" from nut "D," 
when distance "X," as explained above, is zero. 

Next, secure the dash mounting plate to the chassis 
box by means of the four chassis mounting screws. 

Fig. 4—Details 9f Chassis Mounting on Dash 

Note that the broad or narrow face of the chassis 
box can be secured to the dash i mounting plate. Use 
whichever side will be best from the standpoint of 
attachment of the flexible drive shafts. 

All the tubes should be in the sockets, the antenna 
trimmer adjusted (as explained later) and the flex-
ible drive shafts connected before the chassis is 
permanently installed.. Complete information on the 
latter procedure is contained in the article on at-
taching the flexible drive shafts. 

The four mounting screws pass through the four 
slots in the mount hig plate ( Fig. 3). After they are 
in place • and tkrht, the dash mounting plate with 
chassis attached is slipped over the three mounting 
bolts. The two upper brackets on the plate slip 
down in back of nut "i" as shown in Fig. 4 and the 
slot at the bottom of the plate slips over the shank 
of the lower mounting bolt in back of nut "E.". The 
plate will then hang with the bottom farther away 
from the dash than the top. A Washer, lockwasher, 
and nut "F" are then. put on the lower mounting 
bolt. Nut ."F" is screwed on until the mounting 
plate is tight up against the washer in back - of nut 
"E." In this position; the bracket at the top of the 
mounting plate should bet up against nut "A" kind 
be tight. Also the mounting plate will be* approxi-
mately parallel with the dash. 
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Attachino. the Flexible Drive Shafts 

Fig. 6—Details of Flexible Drive Shaft Connections 

After the control unit and chassis are in position, 
the flexible drive shafts may be attached. Two 34" 
shafts are supplied, unless otherwise specified. These 
shafts may also be had in 14", 20", and 45" lengths. 

The flexible drive shafts should be put on with a 
minimum amount of bending. In general, one large 
radius 90° bend is all that is necessary. 

The 34" shafts supplied with the receiver may be 
cut to a shorter length if necessary. The shaft ( in-
side portion) should first be brazed at the point to 
be cut It should then be èut with a three-corner 
file or edge of a grinding wheer»Do not use a hack 
saw. The casing which is 11/2" shorter must be cut 
to correspond This should be tinned or brazed first 
at the point to be cut and may then be cut with a 
hack saw. 

After the length and position of the shafts is de-
cided on, remove the chassis and mounting plate 
from the mounting bolts. As the shafts are already 
secured at the control unit, it is necessary only to 

MODEL 06e 
Flexible Drive. 

secure them at the chassis end. Before attaching the 
shafts, see if the set is in working order. Put the 
8-prong socket in place on the chassis and operate 
the set with the cover off. 

In Fig. 6 is shown a cross-sectional view of the 
flexible drive shaft connections at the chassis end. 
First put the tube cover plate on the chassis box 
temporarily with two screws. This is the large plate 
held in position ordinarily by means of five screws. 
Then center the volume control anchor bushing on 
this plate. To do this, loosen the nut which hOlds 
this bushing in place (see Fig. 6). Center the bush-
ing by eye so that the center of it is in a line with 
the center of the volume control coupling. Then 
tighten the nut down. 

Next, take the tube cover plate off. Extend the 
volume control flexible shaft and easing several 
inches through the hole in the anchor bushitig of the 
tube cover plate so that the plate will be on the 
casing and out of the way. Turn the volume control 
coupling counter-clockwise until the switch is 
snapped to the off position. Lock the receiver on the 
control unit and turn the volume control knob 
counter-clockwise until it is in the locked position. 
Then loosen both set screws in the volume cimtrol 
coupling and insert the flexible shaft in the coupling 
(see Fig. 6). Tighten the outer set screw first on 
one of the four flat faces of the flexible shaft and 
then tighten the inner set screw. Then again tem-
porarily hang the chassis on the mounting bolts. 
Next, cheek the operation of the sivitch, volume 
control and lock. The switch should be off when the 
volume control knob is in the locked position. It may 
be necessary to loosen the inner set screw and do a 
slight amount of adjusting until the proper setting 
is obtained. 

Next, slide the tube cover plate into position and 
fasten it in place by means of the five screws. Then 
tighten down the clamping nut on the volume control 
shaft easing but do not tighten this nut excessively. 

To attach the tuning condenser flexible shaft, 
first center the anchor bushing by eye as was ex-
plained above. Then extend the tuning condenser 
flexible shaft into the hole at the center of the tuning 
condenser drive pinion. With the rotor plates com-
pletely in mesh, turn the dial gear in the control 
unit until it is at the low frequency end stop. The 
set screw may then be tightened and the clamping 
nut secured on the casing as was explained above. 
In some instances, it may be necessary to loosen the 
set screw of the large gear on the tuning condenser 
rotor shaft and adjust the setting of this gear in 
order to get an accurate calibration. 

*If the flexible shaft is cut as mentioned above, file it dawn in one 
place a slight amount to provide a flat surface for the set—screw. 
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Mounting the Speaker-"B" Eliminator 

The speaker-"B" eliminator is mounted on the 
back of the dash by means of two brackets, as shown 
in Fig. 5. Usually the space available will govern 
the location of the speaker and position of it on the 
mounting brackets. However, the matter of acous-
tics should be given careful consideration. One of 
the most desirable positions from the standpoint of 

(4/ /81 
,eo.eizoivr,4d. Veer/CAL 
frfCX)/V77/Va C:»e frfaeleVr/A/a 
Be4c,c-ers 89cA4FJ 

//teveeeorelee 
freemy77,iie 
HOCE:5. 

.4-you/yr./A/a 
eeACee 

1C7 

roam 5 Z94 

Ftg 5—Method of Mounting Speaker 

acoustics is that shown by the solid lines in Fig. 5 
(A). In this position the sound waves travel in the 
most direct lines toward the liStener. After the 

speaker is mounted and regardless of the position of 
the brackets, loosen the bracket bolts and turn it to 
several positions in order to get the best one from 
the standpoint of tone quality. 

Other considerations governing the iodation of the 
speaker are the cables and the tone control. The 
speaker should be so mounted that the two shielded 
cables, one to the storage battery and one to the 
chassis, will be long enough and can be most con-
veniently brought over. The tone control knob on 
the speaker box should be preferably on the bottom, 
so that it can be reached easily. 

After the position of the speaker is decided on, 
drill the four e-g" boles required for the bracket 
mounting bolts. A template for these holes is sup-
plied with the receiver. The holes are arranged in a 
rectangle. The centers of the holes, the small 
dimension are 23/8" apart and the long dimension 
10" apart. In Fig. 5 is shown how the brackets can 
be mounted horizontally ( X) or vertically ( B), and 
the different positions in which the speaker itself 
can be placed. There are two holes in each bracket 
as shown in Fig. 5 ( C) which determine the dis-
tance of the speaker box from the dash. The grilled 
portion of the box at thé front should face the 
listener. 

Antenna 
A roof antenna is recommended, as by far the 

best results will be obtained. A large percentage of 
cars at the present time come equipped by the fac-
tory with built-in roof antennas. In those ears which 
do not have an antenna, one will have to be nut in. 

First determine if the top has a grounded chicken 
!wire mesh. To do this, use a continuity meter. By 
¡means of a wire, attach a darning needle to one of 
the prods. Poke the darning needle into the roof 
material and turn it around until it  comes in con-
tact with the chicken wire.. Then ground the other 
prod and if the continuity meter shows a complete 
circuit, the chicken wire mesh is grounded. In a 
case of this kind, it will be necessary to get inside of 
the roof and it is advisable to employ the servicès 
of an auto "top man" or an upholsterer. 

It will be necessary to remove the top material 
and cut away the chicken, wire from the side sup-
ports until it is at least 3" away from the ground 
at any point. It should also be at least 3" away from 
the dome light and the dome light wiring. The 
chicken wire may then be laced to the points from 
which it was cut with a heavy, waxed cord. The 

chicken wire will then make a satisfactory antenna, 
or a copper screen may be used. 

If the chicken wire is not grounded, it may be used 
as the antenna by taking down the roof material at 
one,corner and soldering the lead-in wire to.it. If it 
is not desired to take down the roof material a piece 
of copper screening can be tacked to the roof on the 
inside of the car. At least six square feet should. be 
used. Keep it at least 3" away from any grounded 
metal parts on all sides. After the screen is in place, 
it can be covered over with cloth which matches the 
roof material. Solder the lead-in wire. to the screen 
and bring it down the front corner post nearest to 
the set. 

Another, and a very simple way in which an 
antenna can be secured to the inside of the car roof 
is to use a car-roof antenna which is made up espe-
cially for this purpose. This antefina consists of 
copper strips laid back and forth between two pieces 
of cardboard and the center being covered over with 
material Which matches the roof material. It can be 
had in several colors and is tacked in place on the 
inside of the car roof in a few minutes. 
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Completing the Wiring Connections 
Pilot Lamp 

The pilot lamp cable is 4 feet long and is attached 
to the 8-prong socket. At the end of the cable is the 
pilot lamp soCket and spring clip. After the control 
unit and chassis are mounted, remove the cover. of 
the control unit by taking off the two knobs, the key 
entry nut and the cover screw. Bring the pilot lamp 
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Fig. 7—Pilot Lamp Attachment 

cable through the notch at the side of the back of 
the unit. Then, clip the pilot lamp socket clip over 
the right hand bracket as shown in Fig. 7, with the 
two leads going over the top of the lamp as illus-
trated. It is not necessary to remove the dial gear. 
There is a "pigtail" on the end of the shield of the 
pilot lamp cable. Pull this "pigtail" through the 
hole beneath the slot, as shown in the illustration. 
Then insert the round head 3/8" 8-32 screw through 
this hole with the head on the outside of the box 
and secure it in place with the lockwasher and nut 
provided. This holds the "pigtail" in position and 

grounds it. Cut off the excess length of "pigtail " 
Double up the pilot lamp leads if too long—do not 
eut them. 

Antenna Cable 
Bring the antenna cable of the receiver in the 

most direct Manner possible to the lead-in from the 
antenna and connect it to the latter. Keep it as high 
as possible and as far away from any ear wiring as 
possible. Care should be taken not to have the an-
tenna wire come in contact with the shield wires. 
Ground the shield of the antenna cable at the an-
tenna end. 

Battery Cable and Six Lead Cable 

The battery cable should be brought over to the 
storage battery in the most convenient manner pos-
sible. In Figs. 1 and 2 it is shown passing through 
a hole in the dash, thence down and under the floor 
board to the battery. In other installations, it may 
be more convenient to bring this cable down in back 
of one of the side pads and thence to the battery. 
The lug on the lead marked "positive" is connected 
to the positive side of the battery and the lug on the 
negatively marked lead is connected to the negative 
side of the battery. Ground the pigtail of the shield 
by screwing the No. 6 Parker Kalon screw through 
the end of the pigtail and through the hole in the 
lug which is grounded. 

The six-lead cable between the chasis • and the 
speaker—"B" eliminator is usually brought over 
along the dash in the most convenient manner pos-
sible. 

Care and Maintenance 
Advancing Generator Charging Rate 
lhe installation of the autoxnobile radio imposes 

an additional drain on the car storage battery. This 
can be compensated for by advancing the charging 
rate of the car generator. Check the state of charge 
of the storage battery about a week after the instal-
lation of the automobile radio is made and adjust 
the charging rate accórdingly. 

Tubes 
The type of tubes used and location of these tubes 

• in the chassis ‘are shown in Fig. 8. These tubes are 
of a sturdy, rugged construction 'designed especially 
for an auto -receiver. Most of them, under normal 
• usage, will last for many months and in some cases, 
years. Some of them, however, may become faulty 
after a few months of operation. 
• For that reason, it is advisable to secure a new 

set of tested tubes at intervals of three to six months 
and have these inserted in the receiver one at a time, 
noting any difference in performance. 

Pilot Lamp 
The pilot lamp is located in the control unit. A 

6-$ volt miniature base lamp is used. To replace the 
lamp, first turn the receiver off. Remove the two 
control knobs and the key entry nut. Then take out 

the screw holding the control box cover in place 
after which the cover can be taken off. The pilot 
lamp socket is secured to a spring clip which is on a 
bracket in the control unit. Push this clip and socket 
over far enough to get at the lamp, after which the 
bulb can be replaced and the control unit reas-
sembled. 

Fuse 
A 10 amp. automobile fuse is used for the "A" 

line. This fuse is mounted in the speaker—"B" 
eliminator box and is on one of the walls near the 
back. To change the fuse, it will be necessai'y to 
loosen the bracket bolts so that the box can be swung 
around to get at the back. 

Electrical Condition of Car 

Dirty spek plugs, incorrect spacing of distributor 
points, faulty distributor condenser, and various 
other items in the ear electrical system can cause 
noisy operation. If the customer complains of noise 
in the receiver after it has been in use for some 
time, cheek the items mentioned as well as other 
parts of the ear electrical system for poor connec-
tions, grounds, and other faults which may be re-
sponsible for the noise. 
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If the Receiver Fails to Operate 
"A" Fuse—Cheek the "A" line fuse in the speaker 

box. 
"A" Line Open—See if power is being supplied to 

the speaker, tube heaters, and "B" eliminator. 
"B" Eliminator Not Working—See if the "e" 

eliminator is in proper .‘vorking order by checking 
the high voltage points at the speaker-terminal 
strip and at the tube plifte terminals ( see Fig. 10). 

Antenna and Lead—See if antenna is properly 
connected to lead-in wire and antenna lead from 
set. Be sure antenna system is not grounded at 
any point. 

All Tubes Not Inserted—See if all tubes are in-
serted as per Fig. 8. 

Grid Caps Not Connected—See if all grid caps are 
properly connected to top of top grid connection 
tubes. 

Variable Condenser Plates Shorted—Check con-
denser sections in chassis carefully for foreign 
particles or rotor stator rubbing. 

Reversed Storage Battery Connections—Cheek 
storage battery connections for correctness. 

Weak Reception 
Defective Tubes—Try out a new set of tested tubes 
and note any difference in performance. 

Poor Antenna—To try out the effectiveness of the 
antenna used, check the volume against the volume 
when using a straight length of wire about 15' 
long, run out of the ear through one of the Win-
dows. If, upon test, the external wire is found to 
be much superior as far as volume is concerned, 
the antenna is not satisfactory and will have to be 
ye-vamped or a new one installed. The antenna or 
lead-in may be. too near grounded metal portions 
of the ear frame or body resulting in a high capac-
ity to ground. There may be grounded metal mesh 
in the ear roof. There may be a poor soldered 
connection between the antenna, lead-in, or an-
tenna. lead from the set. The antenna system may 
be partially grounded at sonic point. 

Antenna Trimmer Not Adjusted—See article 
"Trying Out the Set and Adjusting.e 

Car in Shielded Location—If the car is within or* 

Distorted R 
Receiver Oscillating—See article on oscillation. 

Defective Tubes—Try out a new set of tubes. 

Incorrect Voltages—Cheek the voltages at the 
socket ( see voltage chart). 

Incorrect Tuning—The signal must be carefully 
tuned in to the clearest and loudest point. It must 
not be tuned "off resonance." 

near a sled struéture, the signals may be weak-
ened by absorption. 

Storage Battery Run Down—Cheek the condition 
of the battery 

Defective "B" Eliminator—Cheek "B" voltage at 
sockets and speaker terminal strip ( see voltage 
chart and Fig. 10). 

Misalignment of Variable Tuning Condensers— 
Instructions for realigning_ are contained in this 
manual. Do not, however, attempt realignment 
unless other causes of low volume have first been 
investigated. 

Wrong Voltages—Cheek voltages at the sockets 
(see voltage chart). 

Other Causes of Low Volume—Defective speaker, 
poor battery, antenna, grid cap or other connec-
tions, defective A.V.C. system in the receiver, and 
various opens, grounds and shorts in the receiver 
assembly. 

eproduction 
Defective Speaker—Try out a new one if it is avail-

able. 

Defective Audio System in the Receiver—Make 
continuity resistance tests using as a guide Fig. 10. 

Signal Transmission—Quality fading in the signal 
transmission can cause poor tone quality. 

Oscillation 
Cover of Box—May not be on or if on, may not be 

sufficiently tightened down. 

Off Characteristic Tubes—Tubes whose character-
istics vary considerably from the standard may 
cause oscillation. Try out some new ones. 

Open Bypass Condensers—Cheek the bypass con-
densers and leads to them for open circuit. 

Poor Ground Connections—Check the ground con-
nections in the chassis and speaker—" B" elimi-
nator box for poor contact. 

Grid Caps and Leads—The grid caps may not be 
making good contact to the tops of the tubes or 
the wires of the grid caps may be too close to-
gether. 
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Trying Out the Set and Adjusting 

After the wiring has all been i•onipleted and be-

fore the chassis is pernitui ently t out the 

set and adjust the antenna trottiner. The location 

of the tubesis shown in Fig. S. To adjust the an-

tenna trimmer, time in a weak signal between 112(in 

and 1400 K.C. With the volume vontrol about t love-

fourths on. On one t:nd of 1 he ehassis box are two 
small metal plates. Remove the smaller of these two 

plates, Directly under the hole in the chassis box 

is the antenna trimmer .condenser screw. Turn this 

.73 
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adjusting screw tip or & WIt until maximum output 

is obtained. 
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Condenser Alignment 

Misalignment or mistracking of condensers gen-
erally manifests itself in broad tuning and lack of 
volume at portions or all of the broadcast band. The 
receivers are all properly aligned at the factory with 
precision instruments and realignment should not 
be attempted unless all other. possible causes of the 
faulty operation have first been investigated and 
unless the service technician has the proper equip-
ment. A signal generator that will provide accu-
rately calibrated signals over the broadcast hand 
and accurately calibrated signals at and aroun.d 262 
K.C., the intermediate frequency and an output in-
dicating meter are desirable. 

First set the signal generator at approximately 
262 K.C. Connect the antenna lead from the gener-
ator to the control grid of the LK 78 tube, through 
a .05 ni I'd. condenser. The i round lead of the gen-
erator goes to the ground of tlw receiver. Turn the 
rotor plates of the tuning eondenser completely Out 
and keep the signal weak enough to prevent A.V.C. 
action. Note from Fig.10 that the second I.F. trans-
former is self tuned and cannot be adjusted. Adjust 
the frequency of the signal generator until the out-
put meter shows maximum output. The intermediate 
frequency setting of the generator is then correct. 
although it may be a very small percentage higher 
or lower than 262 K.C. 

Next connect the signal lead from the signal gen-
erator to the grid of the 1st detector tube through a 
.05 mfd. condenser. Then adjust the two intermedi-
ate frequency condensers for maximum output. One 

of the I.F. condenser screws is reached through the 
hole on the top of the 1st I.F. assembly eau. The 
°tiler I.F. condenser screw is reached from the bot-
tom of the sub-panel through a hole at the- bottom 
of this assembly. 

Now set the signal generator for a signal of exactly 
1400 K.C. The antenna lead from the generator is, 
in this instance, connected to the antenna lead of the 
receiver. Connect the flexible drive shaft to the 
chassis if it. has been disconnected. As explained 
previously, the dial scale should be at the low fre-
quency end stop when the rotor is completely in 
mesh. Then turn the station selector kuób until the 
dial scale is at 1400 K.C. 
Then adjust the three trimmer condew.ers on the 

gang tuning condenser for maximum output. adjust-
ing the oscillator section first. 

Next, set the signal generator for a -ignal of 600 
K.C. and adjust the oscillator 600 Kt • trimmer. The 
adjusting screw for this condele,..r i rt.aehed 
through a hole in the back wall of the suli-panel. 
A non-metallic screwdriver is necesary for this 

adjustment. Turn the tuning condenser riitor until 
maximum output is obtained. Then turn the rotor 
slowly back and forth over this setting, at the same 
time adjusting the 600 K.C. trimmer screw until the 
highest output is obtained. 
Then set the signal generator again for a signal of 

1400 K.C. and check the adjustment of the tuning 
condenser trimmers at this frequency for maximum 
output. 

Completing the Wiring Connection.. 

Antenna Cable 

13ring the antenna cable of the receiver in the 
most direct manner possible to the lead-in from the 
antenna and connect it to the latter. Keep it as high 
as possible and as far away from any ear wiring as 
possible. Care should be taken not to have the an-
tenna wire come in contact with the shield wires. 
Ground the pigtail of the antenna cable shield at 
the antenna end. The pigtail of this shield at. the 
chassis end is grounded under one of the chassis 
mounting screws. 

In some eases the shielded antenna lead from the 
receiver is not long enough to reach to the column 
at which the antenna lead-in comes down. In a ease 
of this kind. the exposed portion of the lead-
in wire u it It loom and braided shield from the point 
where it leaves the volition to the point of eonnee-
tion to the antenna lead of the receiver. Connect 
the two wires together and eonneet the two shields 
to,,et her. ea re being taken that no strand of the 
shield touches the antenna wire. 

Battery Cable 

The battery cable should be brought over to the 
storage battery in the most convenient manner pos-
sible. In Figs. 4 and 5 it is shown passing through 
a hole in the (lash, thence down and under the floor 
board to the battery. In other installations, it may 
be more convenient to bring this cable down in back 
of mie of the side pads and thence to the battery. 
The lug on the yellow lead of this cable is connected 
to the " lint" or ungrounded side of the battery ( the 
"I lot or ungrounded side may be positive or nega-

Fift. 7—Extirna; IIolrf/ 

tire. depending on the make of car). The lug on the 
black lead is connected to the grounded side of.the 
battery. The pigtail e the shield of this cable at the 
chassis end should be grounded under one of thë. 
chassis mounting screws. 

Pilot Lamp (For Separate Control Unit Only) 

When a separate control unit is used eonneet the 
-pilot lamp as follows: 

The pilot lamp lead is in a shielded cable which 
extends out from the control unit box. On the rear 
wall of the chassis, near one of the ends, will be seen 
a tip jack. Insert the tip on the end of the pilot 
lamp lead into this jack. There is also a pigtail or 
shield extension at the end of this lead. Ground this 
pigtail with one of the anchor bracket screws ( see 
Fig. 7). Double up the pilot lamp lead il it is toii 
long—Do not cut this lead. 

Aar 
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Antenna 

A roof antenna is recommended. as by far the 
best results will be obtainyd. A large percentage of 
cars at the present time come equipped by the fac-
tory with built-in roof antennas. In those ears which 
do not have an antenna, one will have to be put in. 

First determine if the top has a.grounded chicken 
wire mesh. To do this, use a continuity meter. By 
means of a wire, attach a darning needle to one of 
the prods. Poke the darning needle into the roof 
material and turn it around until it conics in con-
tact with the chicken wire. Then ground the other 
prod and if the continuity meter shows a complete 
circuit, the chicken wire mesh is grounded. In a 
case of this kind, it will be necessary to get inside of 
the roof and it is advisable to employ the services 
of an auto " top man" or an upholsterer. 

It will be necessary to remove the top material 
and cut away the chicken wire from the side sup-
ports until it is at least 3" away from ground 
at any point. It should also be at least 3" away from 
the dome light and the dome light wiring. The 
chicken wire may then be laced to the points from 
which it was cut with a heavy, waxed cord. The 

MODEL 26Z1 
Antenna 
;!ounting rotes 

ehirken wire will then make a satisfactory antenna, 
or a copper screen may he used. 

If the chicken wire is not grounded, it may be used 
as the antenna by taking down the roof material« at 
one corner and soldering the lead-in wire to it. If it 
is not desired to take down the roof material a piece 
of copper screening can be tacked to the roof on the 
inside of the car. At least six square feet should be 
used. Keep it at least 3" away from any grounded 
metal parts on all sides. After the screen is in place, 
it can be covered over with cloth which matches the 
roof material. Solder the lead-in wire to the screen 
and bring it down the front corner post nearest to 
the set. 

Another, and a very simple way in which an an-
tenna can be secured to the inside of the car roof is 
to use one of the car-roof antennas which are now 
being made up especially for this purpose. There is 
one type of antenna which consists of copper strips 
laid back and forth between two pieces of card-
board. The cardboard is then covered over with 
material which matches the roof material. This an-
tenna can be had ill several eolors and is tacked in 
phop on the inside of the ear roof in a few minutes. 

Integral Mounting of Chassis 

By integral or all- in-one mounting of the chassis 
is meant operating the receiver by means of the 
controls on the chassis box ( and not with a separate 
control unit). This method is the simplest, as no 
changes are required on the receiver. It can be in-
stalled in several ways, as explained below and as 
illustcated in Fig. 1. Still other methods of mount-
ing and locations for the chassis will suggest them-
selves, depending on the space available and varia-
tions in the construction of different ears. 

Floor or Shelf Mounting 
In Fig. 1(A) is shown how the chassis can be 

placed on the floor in front of the front seat. There 
are four rubber mounting feet on the bottom of the 
box. on which it stands. It may also be placed in 
baek of the front seat ( I3) so as to be in the rear 
compartnu•nt of the car. In some cars, there is room 
enough between the two front seats for the chassis 
box to be placed. In coupes, the .chassis may be 
placed on the shelf in back of the seat. still other 
locations, as mentioned above, can be used, depend-
ing on the space available in different cars. 

After the position is decided on, the chassis is 
rmanently mounted in place by means of the two 

case mounting feet supplied for this method of 

mounting. These mounting feet. are shown in Fig. 
1. One side of the foot, which is a small angle 
bracket, is secured to the end of the chassis box by 
means of one of the chassis mounting serows. The 
other side of the foot is screwed to the flow- hoard 
or stn-face on which the chassis is resting, with a 
wood screw. The two feet are plaeed diagonally, 
that is in one end of the chassis box it is at the 
front, while on the other end it is at Ihe rear. 

Flush Mounting of Chassis 
In Fig. I ( C) is also shown how the chassis can be 

mounted on the dash by means of brackets. in such 
a way that the front portion of the box with the 
controls, is Hush, or nearly so, with the instrument 
panel. This is a very desirable method of installa-
tion. as the receiver is rigidly in place. ont of the 
way, and the controls are very aceessible, 

When mounted this way, two side ease brackets 
(loilg type) are used, one on each end of tin- box. 
as shown in Fig. 1. Two mounting screws are gen-
erally used to secure each bracket to the end of the 
chassis box. Three may be used in eases where the 
distance between the instrument panel and daih is 
small. Six embossings with inset nuts are provided 
on eaelt end of the chassis box. Any two of tfiese or 
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three, as nientioned above, may be used for the 
bracket screws, which. together with the slots in the 
brackets, provides great flexibility in mounting. In 
addition to the side case brackets. two curved brace 
brackets and one cross strap brace as shown in Figs. 
1 and 2 are used. 
The chassis should be mounted as close to the 

center of the instrument panel as possible. This 
makes the controls accessible to people in either 
front seat. As stated above, it should be, mounted 
so that the front side of the box with the controls, 
is flush or nearly so with the instrument panel of 
the automobile. If car apparatus or space available 
prevent the mounting of the chassis .at the center, 

Fa.r. brackets and Strap Brace 

it may have to be moved to either side. In sonic in-
stances, it can be mounted at the center of the in-
strument panel, but may have to be moved down 
and nearer to the dash than as shown in Fig. I. 
Consideration should be given to the possibility of 

ent 

interferenee with the legs of the driver or 
passenger in the front seat and also to. the 
possibility of interferenee with the con-
trols of the car. such as pedals. gear 
shi ft lever. and hand brake lever. be-
fore the location is definitely decided on. 
The possibility of a ear heater installation 
inay also be cinisidered After the loi ation 
is deeided on, drill the font. mounting 
holes required The loration and size of 
these holes is shown in Fig. 3. A.teMplate 
for drilling these holes is supplied with the 
reeeiver. Six 1.4" mounting bolts, s¡x 
washers. six lockwashers and six nuts are 
provided The mount ill g bolt is put 
through the bracket and dash with the 
shank extending into the engine r011Ipart-
'twilit. A washer, the lockwashet. and nut. 
Ill's' then put mt. Mount the brackets per-
nitmently. but do not uumoumut the chassis 
permanently until the wiring connections 
are rompleted, the tubes are all inserted, 
the reeeiver tried out. and the antenna 

¡explained later). 

When the case brackets are in plaee, the 
eurved brace brackets call be installed.. 
These ean be put on ill il numbet. of differ-

ways. The front 0r hack case brarket. serew 
cati be used and the brace braeket itself van be 
mounted upward or downward. As a general rule 

it is mounted on the bracket serew farthest lway 
from the dash and downward as shown in Fie. 1. 
The small angle brackets supplit:d with the receiver 
are seenre.1 at the 'base of the eprved.brace brackets 
as shown in Figs. 1 and 2, by means of the No. j0.32 
" louuuiI head Screw, nut and washer supplied. 

After the position of the brace braekéts is deei.led 
on, put them in place and start flue holes for them 
‘vith a venter punch. These brackets are bolted to 
the dash in the sanie manner as explained above 
fou  the ease braekets. 
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Next, put the strap brace in plave. This is 
mounted diagonally across the two brace braekets 
as shown in Fig. 2. There is a tapped hole at either 
end of the top flange of the case brackets which are 
used for this purpose. Two 10-32 1/4" long bolts 
are provided for the strap Vare. 
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Separate Control Unit Mounting of Chassis 
In this method of mounting, the chassis is 

mounted on the dash and is operated from a sepa-
rate remote control unit which is on the steering 
column. Two flexible shafts mechanically connect 

Fig. 4—Chassis with Control Unit—Top View 

the control unit and the chassis. This method of 
mounting is very desirable as the controls are most 
accessible to the driver. The items required for this 
method of mounting are shown in the installation 
list at the back of the manual. The procedure for 
this method of installation is as follows: 

Mounting the Control Unit 
The control unit is mounted on the steering col-

umn under the steering wheel as shown in Figs. 4 
and 5. A damp is used to hold it in position. 
The outer portion of the clamp is screwed to the 

inner portion by means of the four 8-32xY8" fillister 
head screws supplied with the receiver. 
Two rubber strips are provided, one I/8" thick 

and the other /le thick. These are wrapped around 
the steering column under the clamp. Either or 
both of these strips may be used, depending on the 
thickness of the column. Wrap the rubber strips 
around the column in such a way as to allow the set 
screws which hold the clamp in position to pass 
through. When the clamp is in place, take the two 
8-32 headless cup point set screws and screw them 
down on the steering column through the tapped 
holes in the clamp. 

The control unit is generally about 4" below the 
wheel. but this will vary with individual eases. The 
length of the drive shaft and interference with. 

driver's legs will also govern the location of the con-
trol unit. 

There are two screws which hold the inside por-
tion of the clamp to the control unit swivel. By. 

5—Chamix with Control Unit —Side View 

loosening these two screws, the box can be swung 
around if such a position is handier from the stand-
point of the person operating the set. Instructions 
for attaching the pilot lamp lead are contained in 
the article "Completing the Wiring Connections." 

Mounting the Chassis 
The chassis is mounted on the dash by means of 

two short brackets, as shown in Figs. 4 and 5. Two 
or three mounting screws are used to secure each 
bracket to the end of the chassis box. Three are 
used if the chassis is close to the dash and two if it 
is set out some distance. In general, keep the chassis 
as close to the dash as possible. The procedure for 
attaching the brackets to the chassis box and to the 
(lash is the same as explained above for mounting 
the side ease brackets under the article, "Flush 
Mounting of Chassis." No curved brace brackets 
or strap braces are used in this method of mounting. 
The chassis should be mounted with the speaker 

grill facing down and the side with lock and con-
trols facing the listener, as shown in Fig. 4. Before 
mounting the chassis, the flexible drive shaft eon-
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nections as explained in the next article must be 
made. 
The location of the chassis will very often depend 

on the space available. To the left of the center, as 
shown in Fig.4, is a good location. The chassis should 
be mounted in such a way that the flexible drive 
shafts to the control unit will be in as straight a line 
as possible or with large radius bends. In general, 
it will be advisable to consider the possibility of a 
car heater installation at the right side of the dash 
(facing forward). In practically every ease no dif-
ficulty will be experienced in mounting the heater 
and chassis on the dash. The chassis should be 
mounted in such a way that the lock which remains 
on the chassis box will be accessible. 
The possibility of interference with people in the 

front seats and with car controls, as mentioned pre-
viously, should also be considered. 
When the location is decided on, drill the four 

mounting holes required as shown in Fig. 3 and 
proceed as explained above. Mount the brackets 
permanently, but do not mount the chassis perma-
nently until the wiring connections are completed, 
all tubes are in the sockets, the flexible drive shafts 
connected, and the antenna trimmer adjusted ( ex-
plained later). 

Attaching the Flexible Drive Shafts 
After the control unit is mounted and the chassis 

is temporarily mounted, the flexible drive shafts 
may be attached. Two 34" shafts are supplied un-
less otherwise specified. These shafts may also be 
had in 14", 20" and 45" lengths. 
The flexible drive shafts should always be in. 

Fig. 6—Details of Flexible Drive Shaft Connections 

stalled with a minimum amount of bending. Always 
keep the radius of the bend as large as possible. 
The larger the radius of the bend, the easier the 
shaft will turn. 
The 34" shafts supplied with the receiver may be 

cut to a shorter length if necessary. The shaft ( in-
side portion) should first be brazed at the point to 
be eut. It should then be eut with a three-corner 

file or edge of a grinding wheel. Do not use a hack 
saw. After the shaft is cut, file it down in one place 
a slight amount to provide a flat surface for the set 
screw. The casing which is 11/2 " shorter must be cut 
to correspond. This should be tinned or brazed first 
at the point to be eut and may then be cut with a 
hack saw. 

It is advisable to attach the flexible shafts with 
the chassis on the mounting brackets, but if the 
chassis is inaccessible, it may be removed from the 
brackets. Keep it as close to its regular position as 
possible so that the flexible shaft will not turn after 
the chassis is replaced on the brackets. In general, 
it may' be moved up or down, but should not be 
moved sideways or be turned. 
To attach the flexible shafts to the chassis, first 

turn the on-off switch knob to the off position and 
the station selector knob to the low frequency end 
stop. Then remove the two knobs. These two knobs 
are then put on the control unit. Loosen the set 
screws on the two couplings and slip them over the 
two shafts as shown in Fig. 6. Then secure the re-
mote control anchor bracket in place on the chassis 
box by means of the four 6-32-1/4" screws. The dial 
gear and pilot lamp remain in the chassis box. 

Next, center the two anchor bushings on the an-
chor bracket. To do this, first loosen the nut which 
holds the bushing in place. Center the bushing so 
that the center of it is in line, with the center of 
the shaft below. Then tighten the nut. Turn the 
on-off switch and volume control knob on the con-
trol unit to the extreme counter-clockwise position. 
Then extend the volume control flexible shaft into 
the coupling and tighten the two set screws in this 
coupling. The outside set screw should be tightened 
down on. one of the four fiat faces of the shaft. 
Then tighten down the clamping nut on the volume 
control shaft easing, but do not tighten this nut 
excessively. 
To attach the tuning condenser flexible shaft, 

proceed in the same manner as above, except that 
the dial gear in the control unit should first be 
turned to the low frequency end stop. After the 
two shafts are connected, mount the chassis in place 
temporarily if it has been taken off and check the 
operation of both tuning condenser and volume 
control. The switch should be off when the volume 
control knob is in the locked position. It may be 
necessary. to loosen the inner set screw and do a 
slight amount of adjusting until the proper setting 
is obtained. In case the dial gear in the control 
unit is not correctly calibrated or does not coincide 
with the dial gear calibration in the chassis box, 
further adjustment of this control can be brought 
about in the same manner, that is, by first loosen-
ing the inner set screw of the coupling. The clamp-
ing nut of the tuning condenser shaft anchor bush-
ing is tightened down as explained above. 
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If the Receiver Fails to Operate 

-A" Fuse— cite,1; the •'.\*:* line fuse in the chassis 
box. 

"A" Line Open—see lamer is being supplied to 
Hie slicalcur, tut- heaters. and " B" eliminator. 

"B" Eliminator Not Working—See if the " B" 
eliminator is in proper ‘vorking order by checking 
the hi211 voltaue points at the tube plate termi. 
nals !, s1.0 He.. 10). 

Antenna and Lead— seo if antenna is properly 
connected to lead-in wire and antenna lead from 
set. Be sure antenna system is not grounded at 
any point. 

MODEL Z6Z1 

Service Iiotes 

All Tubes Not Inserted— Sec it' all tubes are in-
serted as per Fig. S. 

Defective Tubes—Try out a neu set of ti-tcd tubes. 

Grid Caps Not Connected—See if all grid caps are 
properly vonnected to top of top grid connection 
tubes. 

Variable Condenser Plates Shorted—Cheek con-
denser sections in chassis carefully for foreign 
particles or rotor stator rubbing. 

Weak Reception 
Defective Tubes—Try out a new set of tested tubes 
and note any differenee in performance. 

Poor Antenna— Tt, try out the effectiveness of the 
antenna used, "heck the volume against the volume 
when using a straight length of wire about 15' 
long, run out of the car through one of the win-
dows. 1f, upon test, the external wire is found to 
be much superior as far as volume is concerned, 
the antenna is not satisfaetory and will have to be 
re,vamped. or a new one installed.. The antenna- or 
lead-in may be too near grounded metal portions 
of the car frame or body resulting in a high capae-
ity to ground. There may be grounded metal mesh 
in the ear roof. There may be a poor soldered 
connection between the antenna, lead-in, or an-
tenna lead from the set. The antenna system may 
be partially grounded at some point. 

Antenna Trimmer Not Adjusted—See article 
— frying Out the Set and Adjusting." 

Car in Shielded Location— If the ear is within or 
near a steel structure, the signals may be weak-
ened by absorption. 

Storage Battery Run Down—Check the condition 
of the battery. 

Defective "B" Eliminator—Cheek "B" voltage at 
sockets tsee voltage chart and Fig. 10). 

Misalignment of Variable Tuning Condensers— 
Instructions for realigning are contained in this 
manual. Do not, however, attempt realignment 
unless other causes of low volume have first been 
investigated. 

Wrong Voltages—Cheek voltages at the sockets 
(see voltage chart). 

Other Causes of Low Volume—Defective speaker, 
poor battery, antenna, grid cap or other connec-
tions, defective A.V.C. system in the receiver, and 
various opens, grounds and shorts in the receiver 
assembly 

Distorted Reproduction 

Receiver Oscillating—See article on oscillation. 

Defective Tubes—Try outsa.new set of tubes. 

Incorrect Voltages—Cheek « the voltages at the. 
soekets ( see voltage chart). 

Incorrect Tuning—The signal must be carefully 
t tilted in to the clearest and loudest‘point. It must 
not be tuned ` ot1'. resofflice„? 

Défective Speaker—Try out a new one if it is avail-
able. 

Defective Audio System in the Receiver—Make 
continuity resistance tests using as a guide 
Fig. 10. 

Signai Transmission—Quality fading in the signal 
transmission can cause poor tone quality. 

Oscillation 

Cover of Box—My not be'-on or if on, may not be 
sufficiently tightened down. 

Off Characteristic Tubes—Tubes whitse character-
',isties vary considerably front the standard. may . 
:cause oscillation. Try out some new ones. 

Open Bypass Condensers—Cheek the bypass con-
densers and leads to titent for open eircuit. 

Poor Ground Connections—Cheek the ground con-
nections in the chassis for poor contact. • 

Grid Caps and Leads—The grid caps may not be 
making good contact to the tops of the tubes or 
the wires of the grid caps may be too close to-
gether. 

 %MST 



PAGE 1-26 GULBRANSEN 

MODEL Z6Z1 
Parts List - GULBRANSEN CO. 

Replacement Parts for Series Z6Z1 Receivers 

CHASSIS PARTS 
List 

Part No. Description Price 
P-1780 No. 75 Tube Socket. ,   et• • • • • 40.10 

P-1761 No. 77 Tube Socket    .10 

P-1762 No. 7,i Tube Socket. .   .10 
P-1665 No. 41 Tube Socket  , , ... 

P-1803 No. 84 Tube Socket    .10 

P.1805 Single Pin Jack    .10 
P•1799 Tube' sliield Assembly  ....  .25 

P-20656 Chassis Box    4.00 

P-20657 Chassi, Box Cover    1.10 

P-70740 Shield...1 Antenna Lead  

P-70744 -A" Battery Lead  1.15. 

P-1804 Vibrator Unit ( in cast metal ..   6.00 

P-10266 Vibrator Unit Rubber Cushion,   Aft 

P-20660 Vibrator Unit Box  .70 
P- 2066I Vibrator Unit Box Cover ,  .20 

P-1572 FIIM' f. lip Assembly  , ..   .10 

P-10260 Cardboard Baffle   .20 

P-1624 10 Amp. Fuse  .10 

P•177-1 Electrodynamie Speaker   ... . 3.75 

P-205s5 Cond. Driie year     .25 

P-1801 Volume C ontr.! and Drive Bracket' . .30 

P-20635 Cond. Drive Pinion  .15 

P-20677 Pinion Adjustment Plate  .10 

P-20614 Lock Lever  •••',   .10 

P-2065/3 Tension Spring   4V+   .10 

P-30419 Entry Plate Assembly  .10 

p.1 830 Dial Gea r and Strip Assembly.. ..... .40 

P twIt Celluloid Dial Strip only  .15 

p.ts to Pilot Lamp Socket and Spring Clip-,, :.. 10 

P-1563 6 8 Volt Pilot Lamp  .25 
P-10263 Rubber Tube Bumper-Square  

P-10210 Rubber Tube Bumper-Round. , • n -10 

P•10213 Ruble.i. Band for Tube... .. , .. , , .10 

P-30569 Fillet f boke Assembly  n  1.60 
P.50583 Finer Trans. Assembly-Less condensers and 

hirro•kets   3.25 

P-5099 Antenna R. F. Transformer-Less Caw  1.20 

P-5065 Interning.. R. F. Transformer-Less Can  1.00 

P•5105 Second I. E'. Transformer and Can Assembly  .95 

P•5096 First I. F. and Oscillator Transformer and Can 
Assembly   2.70 

P-5097 Single Solenoid -A- Choke  .. .... .25 

P-40431 Antenna R. F. Can  .15 

1,..26 Inlet-stage R. F. Can.. . , ..... .10 

Resistors 
Part No. Code No. Resistance Type 

P- A95105 R-1 1 Megohm Carbon 

P- A 95105 R-2 1 Megobm Carbon 

P-1394261 R-3 260 ohm Carbon 

P- A95504 R-4 .5 Megohm Carbon 

P-A95104 R-5 100,000 ohm Carbon 

p- A 94402 R-6 4,000 ohm Carbon 

List 
Price 

$0.25 

.25 

35 

.25 

25 

.20 

List 
Part NO. Cade No. Resistance Type Price 

P-91066 R-7 0.500,00 ohm Volume Control 

and Switch $ 1.15 

P-A95104 R-8 100,000 ohm Carbon .25 

P- A95104 R-9 100,000 ohm I'arlion 

PA94402 R•10 4,000 ohm Carbon .20 

P- B94153 R-11 15,000 ohm Carbon .23 
P-1394203 R-12 20,00ii ohm Carbon .25 

P-C94401 R•13 400 ohm c3irlion .20 

Part No. Code No. 

P-80862 C-1 

P.80888 C-2 

P-80$21-B C-4 

P•S0937 

Condensers 

capacity Voltage Type 

,o5 tuft. 200 V. Tubular 

.25 in f,!. 200 V. Tubular 

.001 in fil. 600 V. Molded 

( C-7 4.0 in fil. 1 Electrolytic 
I C-11 4.0 in en n 

P•S0919 C .00025 mfd. 600 V. Molded 
P-80045 C-9 .0005 mu'. 600 V. m„1,1,-,,I 

P-80898 C• I0 .006 inf.'. 600 V. Tubular 

P-80945 C-12 .0005 mfd. 600 V. Midiled 

P-80966 C-14 .008 rufd. 600 V. Tubular 

P- S0963 C-15 .0.1 nifd. 400 V. • Dual Tubular 
I C-16 .04 ni fol. 400 V. 

P-809t30 C-17 .4 mill. 15 V. In Metal Can 

P-80959 C- IS .003 mfd. 600 V. Molded 

P-80956 C-20 20.0 mfd. 
{ C-19 8.0 mill. 

C-21 8.0 mfd. 

C-3 .1 infil. 300 V. 
P-80955 C.5 .05 inf.]. 200 V. Bypass Block 1 C-6 .1 mill. 200 V. in Can 

List 
Price 

$0.30 

.35 

Block 

225 V. } 

i 25 V. • 
Electrolytic Block 

225 V.n Can 

C-13 .05 odd. 300 V. 

P- I539 600 K. C. Trimmer Condenser 

P-80937 Three-Yang Variable Condenser 

CONTROL UNIT PARTS 

(When Separate Control Unit Is Used) 

.15 

15 

15 

20 

.3i. 

5i. 

.35 

Part No. Description Price 
P-1516 Celluloid Dial Strip 80  13 

P-1825 Dial Year and Strip Acsen.li! ,  

P-20509B Control Unit, Snivel  .15 

P-20510A Steering Past Apron  .30 

P.20511 Steering Post Clamp   .13 

P-20693 Control Box Cover  .35 

P-20635 Cohd. Drive Pinion   

.111 

P.1415A Pilot Lamp Socket and Clip... . 15 

P- 1563A 6-8 Volt Pilot Lamp  25 

P.30426 Ornamental Plug .......... , . . . 1.' 

P-3.0414 Key   .15 

P-70746 Pilot Lamp Cable only  

ITEMS WHICH MAY BE REQUIRED IN SOME CASES 

1 - 1550 14" Flexible Drive Shaft-For Control Unit Mounting ..,.,„,,.....,.,..,...,,,,,,...„ 4...., ,,,,. 8.90 ea. 

1 - 1553 20" Flexible Drive Shaft-:-For Control Unit Mounting i ..„,,,,,. •--,-,-, , ,..,....,,,,,,.,„.-.. ..,   1.25 ea. 

1 - 1551 34" Flexible Drive Shaft-For Control Unit Mounting . ,.-,_ ..,,,,. ,...-:-..,,....,....., ..- i .... • i ..= • • 1.65 ea-

1 - 1552 45" Flexible Drive Shaft-For Control Unit Mounting ,.,,,..., ..,,,.. „..,, .. ,......., , , .-, n -,,, . n, .....,,,   2...0 ea. 

1 - 91011 Spark Plug Suppressor-All methods of mounting  .   

- 91012 Distributor Suppressor, Wood Screw Ends-All methods 

 • ...... ea. 

f mounting  .5.. ea. 



AERO PENTODE AUTO RADIO MODEL A 1932 

BEFORE NOVEMBER 10,1931 
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AERO PENTODE AUTO RADIO MODEL B 1932 

AFTER NOVEMBER 10,1931 
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JACKSON-BELL PAGE 1-1 

i____. Fier 9-:1161 '5741 
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 it00025 
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1 010 oo 

to,000te 

.0005r1f, 

1.  

Jackson Bell Model 24 

The tuning range of the receiver is 550 to 
1,750 kc„ and reception of the 2,480-kc. po-
lice signals as an image frequency. The 
intermediate frequency used is 465 kc. 
The most interesting feature of this re-

(elver is the control unit which, instead of 
merely consisting of the usual remote tuning 
dial and volume control, actually contains 
the type 57 combination first detector and 
oscillator tube together with the associated 
units. This unit is then coupled to the in-
termediate-frequency amplifier by an i-f. 
ansmission line contained in a shield along 

JACKSON-BELL CO., LTD. 

‘.9_02.9J 

 '47 
1 7 

‘Ni 

MODEL 24 
MODEL 206 

(Auto) 

40041 

'80 

4 Mf 

j_ 220061 

Model 205 Data 

with the -A- and " 13- feed ,ires, etc. The 
intermediate frequency and audio units are 
in a case with an eight-inch Lansing speaker, 
making the whole a two- unit job with re-
mote control and no flexible shaft's. 
The i-f. feed line has at each end a coil 

composed of three turns of wire around a 
standard bobbin, and the line may be 15 
feet long without causing appreciable loss 

. . the loss with a 15-foot run being about 
5 db. 
The two type ' 58 tubes in the intermediate-

frequency stages are used as stand:0 r-f 

iae g-
pentodes. AVC is provided by the type 55 
second detector tube which feeds the type 
'47 output pentode Total plate current is 
18 ma at 180 volts 
Care should be taken with the B -I- termi-

nal as it is inclined to short to the chassis, 
in which càse the 900-ohm bias resistor for 
the 47 tube will blow, as well as the elec 
trolync condenser shunting it 
The plate winding on the oscillator coil 

in the control unit suffers seriously from 
electrolysus 
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Mallory B-Elim inators: The follow-
ing are the specifications for the new 
Mallory Auto-Radio B eliminators. 
When checking these elminators for 

servicing, never connect the eliminator 
to a storage battery until there is a 
load resistor connected across the B 
minus • to B plus terminals of the 

I. 

Type 
6 
5 

1 

Amperes Input Current At 180 V 
2.45 35 ma. 
2.1 30 ma. 
1.8 25 ma. 
1.5 20 ma. 
1.2 15 ma. 
1.1 12 ma. 

Current at 135 V. 
46 ma. 
40 ma. 
33 ma. 
27 ma. 
20 ma. 
16 ma. 

eliminator. If the storage battery is 
ungrounded, that is, is not in the car, 
then connect the A plus terminal to 
eliminator terminal 1, and the A minus 
terminal to the eliminator terminal 2, 
using not smaller than No. 14 B and 
S wire. When testing the eliminator, 
the load resistor should be rated at 
6000 ohms and - 25 watts. While it is 
true that a 10-watt resistor is within 
the actual current rating, the 25-watt 
resistor is preferred. Resistances rated 
at less than 10 watts, will overheat 
very badly. The 6000 ohm load re-
sistance is the equivalent of the aver-
age radio receiver. 
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# 16754 
Relay 
(Magnetic 
Swi tch) 

L-1 

Short lengtb, à14 138cS wire.i M" 

A-

OF4MS 

Transformer 

#A-17010 

Transformer 
lead conn-
ected to 

relay 

Transformer lead 

connected d _ ct to sock 

It is imperative that the total resistance 
of the cable connecting the eliminator ".A." 

Phantom Load Relay 
Type #10 #17006-1 Type ¡1.3 

el #17006-2 Type ; 1.4 
#12 #17006-3 

e1005 
Filter uhoe 

-- . 01 le 
1600 V 

-17004-1 

and "A"- terminals to the battery terminals 
be .042 ohms or less 

Ç.Qtee(e.0 

Ï16736 
Cond ens e 

IlLf. 
I--- 
' 225V. 

20 mf. 
30 V. 

A17006-4 *r ;,17006-5 ED7 '7 3 Es 
REV. G.-10 -33 

#2Q;C, 
100 

To B TerriÉ 

Phantom 
Lead Res. 

Type No. 
10 17007f 

12 
11 

,. 3 

2 B- Term. 
V'  

13 — 
 ". Ye.,- ---il... 
13 " -4 ' 

100T RFC 
14 n  #10746 

16 Mf. 
225 V. 

#16738 

To 

In "C" type chassis B- is grounded and 
condenaer and. choke are omitted. 

TIIE APPROVED MALLORY-ELKON " B" 
ELIMINATOR FOR LEADING AUTO 

RADIO RECEIVERS 

Make 

(' risky 
Erla 
(;u1braip.en 
( lbt.insen 

Maie>tic 
Nlotoineter 
Motouila 
Motor,,la 
Motorola 

54 
1931 

95 ( using '38 
Output Tube) 
95 ( using '41 
Output Tube) 

96 
261 

6 Tube 
7 Tube 

110 
114 

5 Tube 
Tube 
5 T 71 

Model N, Type 
Il C 

112 u 

50 14 
94 1,1 
9,20 Ii PC 
7 Tex: n C 

Ii 

u C 

Il C 
C 

12 PC 
Il C 
C 

nC 
12C 
M 

10 
Il M 

Make N1,1c1 No. 

NloWrola 
NI(OonAa 
(Mo 
Phdc0 
PlIdc0 
MICO 

Phil., 

R.C.A Victor 
Sparton 
Sparton 
Sparton 
Ruanno 
Roantio 
Tntetone 
Universal 
Universal 
Universal 
Wells Gardner-, 
Wells Gardner 

7 T LS 
T 17 A 
Tobt. 

7 ( 9,66: ' AM 
lutt Tubo 
Wine ' 11 

Out -rubo 

51 32 
is 12 19 

31 

MI 

(7 Tube 
si 
70 
77 
Tube 

7 Tube 

. Mallory ' VI - ChM,: Required. 
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10 
10 
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5. CONTINUITY AND SERVICE TEST. This test is to be made with 
the Elkonode removed from the eliminator. 

It is assumed that before these tests are made the eliminator will be examined for 
poorly soldered or broken connections. 

THE CABLE for the new Mallory-Elkon "B" Eliminator consists of two wires within 
a braided metal covering. The red 'wire of this cable is positive "A," and the green wire 
is negative "A." Positive and negative "A" battery lugs are provided on the battery end 
of this cable ( see illustration at right for method of 
connecting to battery). The braided metal strap at 
battery end should be screwed into the harness lug which 
is connected to the grounded post of storage battery. 
The other end of the cable should be attached to the 
"A" terminal screws on the terminal board of the 
eliminator, and proper polarity of these terminals .must 
be observed, red to A+ and green to A—. Connect 
braided metal strap to one of Eliminator lid screws. 

CAUTION: Ne‘er use anything except the 
Standard Mallory-Elkon Cable Assembly 
and never connect it to any point except 
directly to both the storage battery 
terminals. 

REASON: Any deviation from this use of 
cable will affect time constant of vibrator 
and seriously shorten life of vibrator points. 

BENO LUG .-

OVER HEAD 

Of BOLT 

THE TERMINAL MARKED "R" on 
the terminal board is for the operation 
of the relay which is contained in the 
eliminator housing, and this connection 
is made as follows: 

1. Ascertain the "hot A" ter-
minal on the terminal board of your 
loud speaker by turning set switch on 
and connecting an ordinary automobile 
dash lamp in series between the frame 

of the car or any grounded point and the "hot A" terminal of the speaker. There are 
four or more terminals on the terminal board of- your speaker and the one which permits 
this test lamp to light will be the "hot A" terminal. (Permanent magnet type speakers 
having no terminals, require that relay wire be connected to load side of set switch, 
either in control- head or in set.) Turn set switch off while test-lamp is still connected. 
making sure lamp turns off with switch. 

2. Attach one end of the special relay connector wire to the "hot A" terminal on 
the loud speaker terminal board and connect the other end to the "R" terminal on the 
eliminator terminal board. Your receiver is now ready to operate. To place both the 
receiver and the eliminator in operation, it is necessary to turn on the switch which 
operates the receiver. An automatic switch 
device is incorporated in the eliminator 
which turns the eliminator on when the 
receiver is turned on and turns it off when 
the receiver is turned off. From 30 to 60 
seconds may be required before a signal is 
heard from the loud speaker, this being thé 
time required by various types of tubes to 
reach proper operating heat. 

Continuit y Correct Incorrect 
Between Continuity Continuity Defect Correction 

R Lo GNU 

"A +" to E 

F to H 

I to "A—" 

11 to GNU 

D to GNU 

J to K 

J to K 

J to GND 

K to L 

K to GND 

L to M 

L to 0 

M to N 

0 to "B—" 

N to "B 

"B—" to "B 

220 Ohms 

Closed 

Closed 

Closed 

Open 

Closed 

90 Ohms 

90 Ohms 

Open 

Open Open relay coil 

Open Broken connection 

Open Open transformer primary 

Open Broken connection 

Closed G minded transformer 
primary 

Open Broken connection 

Open Open transformer secondary 

Closed Shorted buffer condenser 

Closed Grounded transformer 
secondary or defective 
filter condenser 

230 Ohms Open Open filter choke 

Open or 5000 to Grounded filter choke or 
12.000 Ohms Closed shorted filter condenser 

40 to 80 Ohms Open Open relay coil 

5.000 Ohms to 
12,000 Ohms 

Closed 

Closed 

Oper. Open phantom load resistor 

Open Broken connection 

Open Broken connection or 
defective R. F. C. 

Closed Open Defective R. F. C. 

5,000 to 12,000 Short Shorted 16 MF 
Ohms 270 to 310 Shorted 8 MF 

Ohms 

Replace relay 

Resolder 

Replace transformer 

Resolder 

Replace transformer 

Resolder 

Replace transformer 

Replace buffer condenser 

Replace transformer 
Replace R mfcl. filter 
condenser 

Replace filter choke 

Replace filter choke or 
8 mfd. filter condenser 

Replace relay 

Replace load resistor 

Resolder 

Resolder or replace 
R. F. C. 

Replace R. F. C. 

Replace 
Replace 

REMOVE KebitY:t 

-I
 
U
)
V
1
 
U
J
O
i
'
]
V
1
4
 



PAGE 1-4 MALLORY 

MODEL Elkon 
Auto "B" Ensile 
Power Conneotions 

P. R. MALLORY & CO. 

Auto-Lite Eliminator 

Model 82 Type 5 
Remove Resistors 

Atwater Kent 

Model 81. 

73,1hal 

Eliniingtor 
• Type 4 

2(1.000 

Green Red Shield 

Connect "A" flot of Rad, Set to Relay 

Black White Shield Black Red White • 

Connect " A" Hot of Radio Set to Relay 

lise Regular "C" Batteries 

Atwater Kent Eliminator. 
Model 91 Type 6 

Remove Resistors 

Connect "A" flot {from Speaker) to Relay 
lise Regular "C" Batteries 

Bosch 
Model 9:20 Type 5P 

so.en 40.000 ' 

Yeeril 

'reeve 

swslt 

;Mac* • White Red 

'Connect Rlack Wire from Radio Set to 
Relay 

Crosley 
Model 90 

Ni. ano 

Majestic 

Model 110 
73.001) 20.00ft 

Eliminator 

Tyre 6. 

Black Yellow Red 

Connect White Wire to Relay—Black to 

Grounded Battery Post 

Philco *Eliminator 
Model 7 f 3P for 135V 

;Model 7 5P for 180" 
Chassis Code 121 

00,000 0.000 

Black Creen Blue Shield 
V. hlte White White 

fimnect No. 14 Wire from " B--" to 
Relay. Preferably Shielded 

Eliminator 
Type 3 

Black %% line Ited 

Connect "A" flot of Radio Set to 
Choke. "A" Choke To fleiaY 

Use Regular "C" and "D" Batteries 

Motorola 

Model 7-T-38 
Model 7-T-47-,1 

70.sou 20.000 

Eliminator 
Type 6 

Tyre 6 

White Green ' Red Shield 
Connect Yellow Wire to Relay. Black Wire 

to Grounded Battery Post 

Spar ton Eliminator 
Model 40 l'ype OSeel.' 

2e..eur, 20.000 

, 

Yellow (inu d hr..° Red 

Connect Black and Red Wire to Relay 

Crosley Eliminator 
Model 91 rype 1 
Model 92 Type O 

Retoce Resisturs 

Gruen Red 

Connect. "t" lint of Radio Set 
"À" Choke. "A" Chnke to Relay 

Motorola Eliminator 

Model 6 Tube Type 6 

Remo, Re.dstor• 

wirCte:'; 

White Red 

Connect Red Wire to Relay. Black Wire 

to Crounded eattery Pont 

Universal 
M oti.As 6e and 70 

Elimholtor 

Type 

Remote Red,tors 

Red Shield 

Connect 11 il:te 11'iri to Relay. Ilhals 

Wire to Grett, ,i...1 flat tory Pont 

Croaky Eliminator 

Model I/5 Type 4 

;remove Rffliln!Wol 

Cor.rieet "A" lint of Radio Set to Re.lay 

M otorola Eliminator 
Nlodel 5-T-71 Ty pe 4 Spcl. 

white fled Shield 

4 Comieci TWO M I'D. 1'73 Volt Egon 
Conde:um, Acronn the Output 11 - t,, It -r) 

contient Red V. ire to Reily 

Delco Eliminator 
Model 3010 Type 3 Spci.* t 
• 20 ass • 30 SOO 'zroos 

c"rriejarn,-

• 

Green-Whlie aloe-White 
Yellow • »ninon Blank .-Re,! 

flud 
Confute Blink and Yetine Wire from It:ir110 
Set te .•!‘" Chnkr. "A" Choke to Relay 

Philco 

Model 3 

Eliminator 

Type o 

Remove Reeistors 

Gourmet Black-White Wire to."A" Choke. • 
"A" ChnIte to Relay 

Colonial 

11 ,1del 
Niodel 

20, itirr) 

Eliminator 

Tyne 
Type 4 

Mark Viola, nerl 
Gunner r Wire : o Pi 1, e` 

Wit e to GS P ,ers 

'RentoY:. wire leading to "G" ter-
tninul. Move wire fastened to 

"n-;-- terminal to "G" terrnim-t. 
making the "G" terminal, . 
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SERVICE DATA ON FULL-WAVE INTERRUPTOR 

An 0 to 5 Ammeter is absolutely necessary in servicing. 
The Model 10A and 19-A and Model 5 should draw approximately 51 to 5e: amps. 
There is no voltage regulator, Your reading of output voltage can be 
secured most conveniently from the adjusting screws on top of intermediate 
frequency coil. 
If the set draws 51 to 51 amps. with no resulting output voltage, then Check 
AC volts from transformer. Test rectifier tube - a shorted filter condenser 
will increase the drain approximately 2 amps. A shorted bugfer condenser 
will increase drain 5 amps. Either of which cause the points to labor and 
heat up. Visually, this is indicated by excessive arc-ing and small move-
ment of armature ( weight on end of center spring). Shorted rectifier tube 
will show 8 amps short. 
If transformer primary is shorted, due to contact points failing to move 
apart, you will receive a reading of from 18 to 26 amps - which will blow 
the fuse inside the sot on Model 10A, 19A and 5, or in remote control on 
Model 19B. Usually, tightening the 2 6/32 nuts on the assembly, or giving 
the inside point next to the starting coil a asp of ten thousandths (.010), 
either by bending metal stop to push the points apart, or bending spring 
stock away from center point is all that is necessary. 

If above conditions are normal and the vibrator fails to start, the points 
are spaced too far apart, or the armature is too far from the magnet or core - 
providing you have battery voltage to the poimts. 

Bench Adjustment:- Weight on center spring ( call Armature) should not be 
closer than 1/8-to magnet or core. The copper rivet fastening weight to 
spring should keep the weight from touching the core. The outside point 
should have a tension of not more than five thousandths (.005). The 
inside point should be open about eight to twelve thousandths (.008 to.912). 
The main consideration is to secure as wide a spacing as possible on the 
inside point, and yet not so wide that when set is turned off and on 
continuously there would be fallute to start ( or point make contact). It is 
also satisfactory to adjust so that the outside point has a small gap - 
but a closed contact on the outside point will assist in starting. 

Adjustment of interrupter of Open Frame Type: -( This frame is not a closed 
or complete rectenbe). If the points work vigorously, of if the weight 
is pulled all the wey to the core when switch is turned on, it is advisable 
to bend the frame to bring the weight farther away from the magnet. This 
can be accomplished with a large pair of pliara. If the weight is too far 
away and magnet will not pull weight down enough to contact lower point, 
bend opposite way. In either operation make the bend at the top end of frame. 
Other spacing and adjustments same as above directed.  

ADJUSTMENT HALF-WAVE POINTS MODEL 10 

eee******* 

Battery voltage should be not less than 51 bolts at terminals on the 
outside of Junction Block. ( This is the small fiber strip attached to 
the side of Eliminator Pox). 
Put an 0 to 5 Ammeter in series with the hot or ungrounded wire on the 
Junction Block. 

Second: - The lower spring should rest close to the transformer, 1/32 of 
an inch, no more, above the transformer. The lamentations at the groove 
should be level, and can be made so by tapping with a hammer. When in-
stalling a new assembly, see that adjusting screw does not touch the 
transformer until the point assembly is securely fastened down. On new 
assemblies as received from the factory, noto carefullythe tension and 
movement of the points, in case it should be necessary to bend the lower 
spring to secure right distance from transformer - you can then bend the 
upper spring enough to get this same tension again. 

Third:-It is absolutely necessary to have an ammeter hooked in series with 
the hot wire on junction block as the input voltage_roading should never 

exceed a maximum of more than 2 amps. This voltage ¡lad aleo the output 
doltage can be regulated to some extent with the adjustingaorew. If the 
points should be drawing more than two amps, they will get hot and pit and 
burn. 
Fourth:- The tension on the top point is very important. These should be 
adjusted for maximum swing or up and down movement of both points when in 
operation. 

Fifth:-With lower point adjusted to 1/32" from transformer, the upper spring 
should have enough tension to fol' ow or move down approximately 3g1000ths 
as the lower spring is pulled dowd to the core or lamentations. There 
should be a X 30/1000ths gap between the points when the lcer point reaches 
its maximum downward movement. Either decreasing or ino asing the tension 
of the springs regulates the INPUT and OUTPUT VOLTAGE. The output voltage 
can be secured most conveniently from the upright intermediate frequency 
coil. One of the brass screws is B positive - B negative being the ground. 

NOTE:-In case the negative of.the car storage battery is grounded, then you 
must make the same polarity hook-up on the bench. Should the set be 
changed from a negative grounded car to a positive grounded car, then the 
two wires on the outside, and the same side of the junction block, must be 
reversed. 
Should the points have been run backwards from hooking up wrong polarity, 
a few strokes of a thin file between the points will remove excess metal on 
surface of points, and then can be re-adjusted - unless they have been no 
hot that the temper is out of the metal. 
To bend the springs use long nose pliers at the back end of spring, twisting 
either down or up, depending on desired effect. 

Discussion of R. F. DISTURBANCE IN RELATION TO GROUNDS. 

With reference to R. F. noise or disturbance created by the interruptor 
or eliminator, as applied to demonstrating boards and bench installation 
for testing and demonstrating. 

Inasmuch as all transmitting stations use a good ground or counterpeise 
ground to properly dissipate R.F. energy - and the best of the receiving 
systems employ good ground or counter-poise for proper reception - 
it fs quite evident that when a set of this nature is hooked up on a 
display board or on the bench, that the chassis or set connected to the 
battery or to the shielded cable forma a very poor ground - especially 
when the source of the interference is located inside of the set. There-
fore, if proper dissipation of the R.F. dieturbense is not provided in 
the form of a ground, the antenna will pick up considerable interference 
from the set, battery and battery leads. 

For installation un boards and bench testing, it has been found, after 
exhaustive tests, that a ground must be provided in the form of an 
outside type, or one of counter-poise effect constructed sufficient to 
offset the antenna pickup of this interference. An antenna of from 
three feet not to exceed ten feet is recommended, as it is generally 
possible to secure an outside ground sufficient to counteract this 
pickup of R.F. interference. 

An automobile has proven to be one of the best counter-poise ground 
systems obtainable, and Mission Automobile Receivers have been designed 
for this type of ground system. The outside ground corresponds to the 
ground system in the car. The bolting of the receiver to the dash 
with the three etude gives considerably more ground effect than fasten-
ing an outside ground to one stud of the case when operating on the bench., 
Do not confuse the car battery as your ground system: it is merely — 
your aix-volt source of supply. The oar-frame, motor and body become 
a very large and efficient counter-poise ground - and being situated 
right under the antenna input , becomes the dissipating agency for the 
R. F. noise that is created by the interrupter. That is the reason 
that the antenna in the car does not pick up the R.F. interference 
when the set is properly mounted in the car - but the same set would, no 
doubt, appear to be producing considerable amount of R.F. on the bench. 
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MONTGOMERY-WARD & CO. MODEL Auto Radio 
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MODEL Auto Radio MONTGOMERY-WARD & CO. 

Mounting "B" Eliminator and Relay 

FOI2M-34G-J 
Fig, 7--"B" 

In. addition to the following instructions. a com-
plete installing bulletin for the " 11" eliminator is 
furnished by the manufacturer with each unit. The 
"B" eliminator can he convenientliv mounted in a 
number of locations in the car as shown in Fig. 
lnder the front seat or in the motor compartment 
under the hood is a convenient place. The elimina-
tor should be at least 12" away from any ignition or 
lighting wires of the automobile. Never install the 
eliminator on end, that. is, with the mounting brack-
ets at the top and. bottom. Short out the "B" fuse 
when a " 11" Eliminator is used. 

In Fig. 1 the "B" eliminator is shown undergehe 
front seat, at the right hand side, for illustrative 
purposes. If, as shown in the illustration, the an-
tenna lead colites down the right front corner post 
and the "B" eliminator is under the front seat, it 
should be moved to the left as far as possible. In 
general, mount itou the opposite side of the car that 
the antenna lead is installed. 
The relay should be mounted near the car storage 

battery so that the two leads will reach. It is 
mounted on the frame of the car. Before making 
any connections to the battery, determine which side 
is grounded and which side is ungrounded. Then 
find out if the ungrounded or hot side is positive or 
negative. This will vary with the make of ear. 

In Fig. is shown how the connections are made 
in either I'ase. Unscrew the clamp bolts on the bat-
tery and connect lug of yellow lead to the "hot" side 
of the battery and the lug of the black lead to the 
grounded side. The bolt, goes through the hole in the 
lug and the lug is bent over. Coineet the shielded 
two-lead cable frem the "A" battery and relay to 
the " B" eliminator. Note that the proper connec-
tions will depend on which side the battery is 
grounded. The "B" cable connections from the 
chassis nuly then be completed to the "B" elimina-
tor. It is important that. the "B" cable to the clinti-
!tutor be 1 (1111 ted as far away fn an the "A" supply 
cable as possible. Run them to the " B" eliminator at 
oliposite sides of the ear as shown in Fig. 1. 

N? I INSTALLATION 

When the LARGE POOL .e Red pn4 
le "neo "I'd. attach YELLOW 
o elita!nator terminal Na 1 

N? 2 INSTALLATION 

When h SMALL NE& er.à>1011t 
la unarm, ded. attach YOLLOW 
to ern,. or terminal lalth "FORM 348-J 

Fig. .4—"B" Eliminator Coaatetioas 

Suppression of Ignition and Generator Noise 
After the receiver is in satisfactory working order, 

start the motor and note the amount of noise. As a 
general rule, spark plug suppressors, a distributor 
suppressor and a 1/2 mfd. condenser on the genera-
tor are all that is required for the reduction of ig-
nition and generator noise. If these items do not 
reduce the noise sufficiently, other measures as de-
scribed below are required. 
One spark plug suppressor is required for each 

plug. The method of mounting is shown in Fig. 12. 
Remove the wire front the top of the plug. put. the 
suppressor on, and attach the wire to the top of the 
suppressor. 
A distributor suppressor is put in the high ten-

sion lead, between the coil and the distributor head. 
Position."C," Fig. 12, on the distributor head is the 
most satisfactory and most commonly used point of 
mounting. If this is not practical, the high tension 
line may be cut close to the distributor head and the 
distributor suppressor with wood screw ends in-
serted in the line as shown in position "B." 
The 1/2 mfd. generator condenser is installed as 

shown in Fig. 12. -The lead from the condenser goes 
to one side of the cut-out connection on the genera-
tor. The mounting clamp grounds the other side of 
the condenser. 

After the above procedure has been followed, 
again start the motor. If noisy operation persists, 
a number of steps can be taken and the various sug-
gestions as given can be tried until the noise is sat-
isfactorily reduced. 
Try two suppressors in the high tension line, one 

at the coil end in addition to one at the distributor 
end, position "C," Fig. 12. 
Ground all cables and tubing which pass through 

the dash, such as oil lines, gas lines, etc. Ground to 
the dash or at the nearest convenient point on the 
frame with a good short ground connection. Use the 
left-over shield front the "B" battery lead for this 
purpose. 

If the chassis and coil are both in back of the dash 
(under the cowl), take off the coil and mount it on 
the front of the dash ( in the engine compartment). 
If the coil cannot be moved, place a copper can over 
it and ground the can at the coil mounting. 

Clean and respace spark plugs—clean and check 
distributor points—check distributor, condenser. 

In some eases, the high and low tension leads be-
tween the coil and distributor are rtffi close to-
gether. In some cases they are in the same conduit. 
If this is the ease, remove the lowiension lead from 
this conduit., 



TUBI CATHODE 
TO 

GROUND 

CATHODE 
TO 

SCREEN 

CATHODE 
TO 

ELATE 
• 

TYPE PURPOSE FILA=1T 

36 R.F. 5.6 3.5 82.0 16.0 

36 1st Det. & Osc. 5.6 7.0 79.0 193.0 

36 I.F. 5.6 3.5 82.0 196.0 

85 End Det. & A.V.C. 5.6 4.2 82.0 

41 A.F. 5.6 16.3 182.0 172.0 

T-
T
 a
9
V
i
l
 
X0

A-
0,

14
01
h1
 



PAGE 1-2 MOTO-VOX 

MOTO-METER GAUGE & EQUIPMENT CO. 
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25 M FD CONDENSER - CONNECT TO  

BATTERY SIDE OF COIL  

CIRCUIT BREAKER 

AMMETER LEAD 

LOUD SPEAKER 

SUPPRESSOR 

SPARK PLUG 

ENGINE 
BLOCK 

METHOD OF ATTACHING  

SUPPRESSOR TO 0 COIL, 0 SPARK PLUG  

11 

Ii 

SCREW TO METAL PART OF 

/CAR - . 25 MFD. CONDENSER  

FAOI0 

‘„ 
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MODEL 10-A  

CONTROL 
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TO *HOT * SIDE OF 
CAR BATTEEY 

RED 
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YELLOW TO "A' E;IATTERY HOT POST 
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NOTE:-

MOUNTING SCREWS ARE  
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RADIO SET. 
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PAGE 1-4 MOTO-VOX 

MODEL 10-A,10-E 
Moto-Vox 
Notes 

MOTO-METER GAUGE & EQUIPMENT CO. 

SPECIAL INSTRUCTIONS - MODEL " 10 A" ALL ELECTRIC ONLY  

POWER SUPPLY  

Provision has been made for mounting the power supply on the 
bottom of the receiver by means of two self- tapping 1/4" screws, which 
are assembled in the bottom. 

The power supply may also be mounted beneath or behind either 
front or rear seat. 

Mount the power supply. Run the separately shielded Red lead, 
assembled in the speaker, to the terminal I. 

Assemble the Red lead in the radio cable to the B- plus terminal 
in the supply and the Yellow lead to the B-minus terminal, making 
oertain that the shield of the cable is anchored by the mounting 
clamp provided in the power supply. If the cable is too long, do not 
cut it off, but double it up neatly and place out of sight. Make 
certain that the shielding on the oable is grounded to the metal part 
of the car in several places. 

Now connect the Black with YeDlow tracer lead of the tuning 
control along with the Yellow lead from the power supply terminal 
e to the Ungrounded post of the battery. Assemble the Black lead 
from terminai #1 of power supply to the grounded battery post. 

IMPORTANT: MAKE CERTAIN THAT THESE CONNECTIONS TO THE BATTERY ARE 
CORRECT. 

The receiver is now ready to be connected up. Plug the cable 
assembly into the receiver. MAKE SURE THAT THE PLUG IS NOT FORCED 
ONTO THE RECEPTACLE ON THE RECEIVER BUT THAT IT IS ASSEMBLED PROPERLY. 
Then remove one of the screws in the end of the chassis and fasten 
the clip at the end of the shield to the chassis holding it in place 
by means or this screw. 

Pull the switch underneath the tuning control forward. Never 
turn this switch on unless the receiver is plugged into the harness 
assembly, thus making sure that the power supply is operating under 
load. 
FINAL ADJUSTMENT - MODEL "10 A" ALL ELECTRIC AND MODEL " 10 E" BATTERY TYPE  

The installation is now complete with the exception of the elimination 
or certain noises known as interference, caused by the ignition system. 
You will find in the MotoVox package a complete set of suppressors for both 
coil end spark plugs for a six cylinder automobile. Assemble a spark plug 
resistor on each plug, ( Diagrams 11,1 and #2) making sure that all connections 
are tight, as a loose connection at this particular point will render the 
resistor useless as well as interfere with the operation of the motor. 
Install the single coil suppressor provided in the top of the distributor. 

In most oases the standard suppressors are very easily mounted. However, 
in the case of certain valve- in head motors, such as the Buick, it is nec-
essary to use the MotoVom screw- in type suppressor which can be screwed 
into the ignition cable and then snapped over the plug. Be certain at all 
timas that in the case of a two coil system, that there is one coil 
suppressor in each high tension lead going to each coil et the distributor. 
the screw- in type suppressor can be purchased from Moto Meter at a 
nominal charge. 

In addition to the suppressors, there are two by-pass condensers 
provided. One or these by-pass condensers should be placed on the 
live side or the generator, mounting the condenser bracket under the 
relay mounting screw and connecting the lead to the relay battery 
terminal. The other condenser should be mounted on the battery side 
of the coil. The can of condenser must be grounded. 
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MOTO-METER GAUGE & EQUIPMENT CO. MODEL 10-A,10-E 
Moto-Vox 
Notes 

ALIGNING RECEIVER WHEN REPLACING COILS  

Since all of the adjustable condensers in this receiver have been 
accurately aligned in the process of manufacturing, it will only be 
necessary to adjust them when replacing one or more coils. This opera-

tion may be divided into two parts namely, First, Aligning intermediate 
frequency transformer trimmers and Second, Aligning gang condenser and 
series condenser trimmers. 

ALIGNING INTERDIATE FREQUENCY TRANSFORLŒR TRI:‘2ŒRS WHEN REPLACING  

INTERMEDIATE FREQUENCY TRANSFORLZR  " 71" Pei' f76502 OR COMPOSITE UNIT  
e68" PART #76499.  

Remove any external antenna from chassis and ground antenna on 

chassis during test. Connect one of the output leads of a 175 K.C. test 
oscillator to the control grid (top) cap of first detector tube ( leaving 

grid cap terminal of leed in place on tube) and the other to the base of 
chassis: Connect an output meter in parallel with the primary of speaker 
output transformer at the terminal strip in the speaker housing. Turn the 
rotor plates entirely out of stator plates and adjust the adjustable 

trimmer in the top of coil " 71" to the maximum meter reading. Then adjust 

the trimmers in the top of composite "68" to maximum reading in the same 
manner. When this is accomplished the intermediate frequency of the re-
ceiver has been aligned to 175 K.C. 

ALIGNING GANG CONDENSER TRIMMER AND SERIES TR=ERS 

When replacing a gang condenser, series trimmers, composite, antenna, 
or R.F. coil it is necessary to realign the series trimmer and gang con-
denser trimmers. To do this fasten the tuning control to the chassis, 
turning the rotor blades all the way into the stator and setting the dial 

on 560 K.C. Now adjust a test oscillator to 600 K.C. and place one terminal 

on the base of the chassis and thecther on the antenna post of the receiver. 
(Remove the ground from this post). Connect the output meter as described 

above. Now rotate the tuning mechanism slowly back and forth at approximate-
ly 600 K.C. on the dial and adjust the series trimmer so that maximum 
reading is shown on the meter. During these measurements reduce the signal 
from the oscillator to approximately one half scale reading. 

Now adjust the test oscillator to 1400 K.C., tune the receiver to 1400 
K.C. on the dial and adjust the three trimmer condensers on the gang con-
denser to the maximum meter reading. 

If the proper coil is used and the tuning condenser is calibrated 

properly, the maximum output will be obtained at each of the other frequencies. 
In some cases, however, after aligning at 1400, it may be necessary to bend 
the outside blades at the other frequencies to track properly. This should  
only be done by an experienced radio servioe  man and the receiver should  
always be aligned last at 1400 K.C. 
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I:ODEL 10—E 
Moto—Vox 
Notes 

MOTO-METER GAUGE & EQUIPMENT CO. 

SPECIAL INSTRUCTIONS FOR MODEL " 10 le" BATTERY RECEIVER  

In the case of Model " 10 E", it is only necessary to assemble the 
Yellow lead in the " B" harness to the minus tap of 180 volts of battery. 
(Schematic Diagram #2) Four Type 2308 Burgess Batteries are recommended 
for this purpose. Then the Maroon lead is assembled onto plus 45 and the. 
Red lead is assembled to plus 180. A 1/4 amp. 250 mil, fuse is provided 
in the plus 180 line to avoid possible damage due to short circuits to 
different parts of the radio circuit. 

In most cases it is possible to mount the batteries underneath the 
seat, or in rear of either front or back seat. In case this is not 
possible a battery box can be obtained at a very nominal cost from the 
factory. It must be remembered that Model " 10 A" and "10 E" are not 
interchangeable as far as hook-up is concerned. Model "10 A" is an All 
Electric Sot and Model " 10E" is Battery Operated and these circuits are 
wired accordingly. Therefore, it is not possible to operate the Model 
"10 A" as a battery receiver and the Model " 10 E" as an all electric. 

After the inetallation is completed, the receiver is now ready for 
sensitivity adjustment. Turn the receiver switch on and turn the dial off 
of a broadcast station between 1300 and 1b00 kilocycles. The noise level 
at this point should be fairly high. Now turn the sensitivity control, 
AN EXCLUSIVE MOTOVOX FEATURE, located in the bottom of the receiver, en-
tirely to the right or clockwise to the "Stop", then turn back counter-
clockwise or to the left, until the point is reached at which the static 
level becomes very high. This is the point of maximum sensitivity. Any 
point beyond this in a counter- clockwise direction or to the left, will 
result in a lower sensitivity level and in a clockwise or right direction 
will result in a lack of sensitivity and automatic volume control. It is 
suggested that the control be set at a point just below the maximum 
sensitivity to reduce engine interference. Therefore, be certain at all 
times that the sensitivity control is adjusted at the proper point. 
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MOTO-METER GAUGE & EQUIPMENT CO. MODEL 10-A, 10-E 
Special Notate 

INSTALLATION PROCEDURE  

The model installation which is strongly recommended is to place 
the chassis on the right hand side of the dash as far up in the corner 
as it is possible and to place the tuning control unit on the left 
hand side of the instrument panel putting the speaker directly back 
or tuning control on the left hand side of dash. 

The chassis may be mounted in any desired position. It is nec-
essary to drill four clearance holes for 1/4" bolts and it is recommended 
that the four mounting bolts provided be secured to the case with the 
nuts provided, end then the complete chassis can be held against the 
dash marking the location of the four holes. 

If it is desired, MotoVox has an accessory mounting bracket 
ff7649o, which can be obtained at all MotoVox distributors et a very 
nominal coat. This bracket permits the receiver to be mounted by 
drilling only one hole in the dash. In removing the receiver it is 
unnecessary to remove the bracket, but merely two mounting screws 
which secure the receiver to the bracket. For further instructions 
else directions accompanying the bracket. 

The tuning control and speaker cable assembly are all completely 
attached and assembled together at the factory and it is only 
necessary to drill a clearance hole for a 3/8" bolt to mount the 
speaker on the dash. In case the bracket mounting which is provided 
for the speaker is not adaptable to the particular installation at 
hand, it in necessary to remove the cover, unfasten the mounting 
bolt and screw the mounting bolt in place in the tapped stud in the 
rear of the speaker. If this mounting is used be sure to spans the 
speaker away from the dash at least le. In using the conventional 
mounting the speaker should be placed in each a manner that the 
face of the speaker, that is, the aide on which screw heads show, 
should be mounted toward the center of the oar, thus, giving a clear 
tone. The tuning control is fastened to the edge of instrument 
panel with two 1/4" screws provided. 

MOUNTING CHASSIS AND TUNING CONTROL  

In mounting the chassis to the dash, make sure that the tuning 
control bracket on the case is mounted in such a manner that it faces 
towards the tuning control, then assemble the tuning control to the 
chassis proper. Pull the short shaft and coupling extending through 
the side of the chassis entirely out end turn as fer clockwise as 
possible. Then turn the tuning control knob in the same position 
and insert the driver on the end of the flexible shaft in the coupling. 
Then tighten the two screws in the coupling. Now insert the metal 
conduit on the outside of the flexible shaft in the tuning control 
braeket on the end of the case and tighten the two set screws in this 
bracket. 

Run the drive shaft and the tuning control to the chassis in as 
direct a manner as possible, thus eliminating all kinks and bends which 
would tend to  make the drive bind. REMEMBER THAT THE SUCCESS OF THIS 
PARTICULAR TIFE OF CONTROL DEPENDS UPON SMOOTH OPERATION AND THIS CAN 
ONLY BE ACCOMPLISHED BY PROPERLY LINING UP THE PARTS. Care has been 
taken in the manufacture of these parts in the factory and only by 
properly sesembled jobs in the field can good results be obtained. 

The final adjustment on the dial calibrations can be obtained 
after the power supply and the receiver are completely hooked up by 
tuning in on broadcasting stations. It is then a comparatively simple 
operation to loosen the coupling on the flexible cable by means of the 
two set screws, rotate the dial to the proper position and re- tighten 
these screws. Be sure that the screw which holds the tuning control 
conduit in the tuning control :lousing does not bin& too tightly as 
this may cause an excessive bina on the flexible cable. It is 
recommended that the Receiver be tuned en a Broadcasting Station 
approximately 700 Kilocycles in making the ebove adjustment. 
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MODEL 10-A, 10-E 
Parts List MOTO-METER GAUGE & EQUIPMENT CO. 

SERVICE PARTS 

DESCRIPTION 
MOTO METER 

NAME PART NO.  

1 Resistor 500 ohms 
Resistor 50,000 ohms = 2  

3 Resistor 35,000 ohms 76302 
4 Resistor 100,000 ohms 76300 
b Resistor 1,000,000 ohms 76308 
6 Resistor 25,000 ohms 76301 
7 Resistor 500,000 ohms 76304 
8 Resistor 450,000 ohms 76305 
2 Resistor 100C ohms 76306 

10 Condenser .015 mrd. 76350 
11 Condenser . 02 mrd. 76351 
12 Choke Coil 76071 
13 Sensitivity Control 76069 
14 Volume Control 76460 
lb Antenna Coil Assembly 76058 
16 R.F. Coil Assembly 76060 
17 Untuned Transformer Assembly 76039 
le Condenser . 0005 nifd. 76251 ea 
le Output Transformer o 76450 E-1 
2C Condenser c.r mrd. 76063 ° e4 
21 Condenser . t, . 5 end 1.0 mfd. 76050 
22 Condenser 1.0 mrd. 76045 
23 Condenser . 1, . 1.1 and . 1 mrd. 76064 
24 Case Assembly Drive Screws 76002 
25 Terminal Plug ( Male) 76015 
£6 R.F. Tube ( Type 06) 76020 
27 Output Tube ( Type 41) 76021 
28 Tuning Condenser Mg' 
29 Volume Control Finiór 76051 
30 Tùbe Socket ( Type 36; 76065 
31 Tube Socket ( Type 41; 78067 
32 Terminal Strip 76072 
33 Antenna Lead-in Assembly 76407 
34 Tuning Control Bottom Cover Assembly 76081 
35 Switch & Nut 76083 
36 Dial Light Bulb 76086 m 
37 Control Housing 76091 1 
38 Control Knob 76095 'z 
39 Dial Assembly 76094 
40 Flexible Conduit 76402 
41 Control Cable Assembly 76098 
42 Control Harness Assembly 76412 
43 Cable Plug ( Female) 76414 
44 Spark Suppressor ( Standard) 76415 
45 Coil Suppressor ( Standard) 78416 
46 Screw- In Suppressor 76449 
47 1/4 amp. Fuse 76418 i-, 
48 Interference Eliminator Condenser 76421  a 

49 Speaker Assembly less Case 76431 
50 a Speaker Cone Assembly 76496 
51 Resistor ( 250,000 ohms) 78307 
52 Condenser ( 2.0 sited.) :7t% 1:5)  
53 Choke (Low Frequency) 
54 Choke ( High Frequency) = 

. Condenser (. 00025 mrd,) Bakelite 55 76456 
58 Condenser (. 04 mrd.) 200 volt 76457 
57 Autofcrmer 76463 
58 Condenser ( 4.0 rand.) 25 Volt Electrolytic 76458 
59 Condenser (. 001 mrd.) Bakelite 78253 
60 Resistor ( 10,000 ohms) 76310 
61 76353 Condenser (. 003 mrd.) 200 volts 
62 Resistor ( 250 ohms) 76312 
83 Tube Socket ( Type 85) 76454 
64 Output Tube ( Type 85) 76455 
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ARVIN CAR RADIO MODEL 10A 
RADIO FREQUENCY, SPEAKER er. REMOTE CONTROL CIRCUIT DIAGRAM 
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CC A CF G CA CH 

FIGURE 15 

You can play the radio before taking 
it from the carton. To do so attach an-
tenna lead A to any convenient aerial. 
Connect the wires CA and G to a six-volt 
storage battery. Obtain the key from 
sack E and turn on the switch in the 
center of the control head. Now tune the 
radio by rotating the large bakelite con-
trol knob. 

Here's how it looks when first taken 
from the carton and spread out for ex-
amination. Please examine these parts 
.carefully and identify them by the fol-
lowing key: 

A —Shielded antenna lead 

CA —Ammeter lead 

CB —Bowden wire 

CC —Control cable 

CF —Fuse 

CH —Remote control 

EA —Steering column strap 

EB —Strap screws 

EC —Felt pad 

EE —Suppressors 

EF —Generator condenser 

EG —Bonding ribbon 

EH —Cable tie down strap 

EK —Key 

MB —Mounting bolts 

MP —Mounting plate 

SB —Stabilizing bracket 

SBB —Stabilizing bracket bolt 

Y1GU RE 16 

FIGURE 

TO INSTALL: The model 10A has 
been designed to permit easy installation. 
By careful attention to the following in-
structions any one should be able to prop-
erly install an Arvin Model 10A with sat-
isfactory results. The entire radio mounts 
under the dash of the car on mounting 
plate MP. Using this plate as a template 
mark the holes for mounting on the bulk-
head. In selecting this position on the 
bulkhead care should be taken to see 
that the relationship between the remote 
control on the steering column and the 
radio on the bulkhead is such that the 
Bowden control cable will be as short 
and straight as possible. This will tend 
to make the control turn smoothly and 
be more uniformly accurate. Drill the 
holes in the bulkhead as marked using a 
17/32 diameter drill. 

Due to the unique Arvin design the 
radio may be mounted either horizontally 
or vertically and by one, two or three 
bolts. Two bolts MB are supplied as this 
type of mounting has been found most 
tisfactory. Next slide MP with bolt 

17 

MB in place on to the tapered wedges 
on the back of radio case R, making sure 
that the sides of these wedges take hold 
in the channels of the mounting plate MP, 
as shown in figure 18. Using a light 
hammer tap this plate in place to make 
sure of a solid mounting. Next put the 
bolts in the bulkhead and secure them 
with the washers and nuts furnished. 
Pull these nuts up as tight as possible to 
make the bulkhead insulation pack down 
solid. 

FIGURE 13 
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To Change Remote Control or 

Shorten Bowden Wire Cable 

First, remove screw RT from the radio 
chassis ( figure 22) and raise strap TS 
up out of the way pivoting it at the rivet 
on the front end of the chassis. This will 
give you ample room to work on the con-
denser pulley wheel and on the Bowden 
wire cable. To remove this cable it is 
merely necessary to remove or loose screw 
CPS on the pulley wheel to allow the 
tiller wire to be taken loose and then to 
loosen screw CBS on Bracket CBC to 
allow the Bowden wire to be pulled out 
of the clamp. Now measure the Bowden 
wire to obtain the proper length whic.h 
will give the most efficient control. Set 
the remote control dial at zero and cut 
off the Bowden cable by proceeding as 
follows. To cut the cable armor score 
slightly with a file on opposite sides and 
break by bending. This avoids danger of 
cuttilig into a cable strand causing it to 
tangle. Next, cut the tiller wire approx-
imately four inches from the end of the 

Bowden cable. This will allow you suffi-
cient slack to be sure you do not have 
the tiller wire short. Now replace the 
Bowden wire in the cable clamp on the 
condenser frame and tighten down screw 
CBS. Then turn the remote control dial 
to 100 and wrap the tiller wire around 
the pulley screw and under the washer 
on screw CPS. Tighten this screw down 
tight. Then cut off any excess strands 
of tiller wire to prevent this wire from 
tangling or scraping on any of the sur-
rounding metal parts of the chassis. 

1.1(d ItE 21 

To Replace Tubes 
No special instructions are necessary 

for replacing tubes in the model 10A 
chassis as every tube is very accessible. 
However, a word of caution—tubes with 
six and seven prongs such as 78, 6A7 and 
6B7 have a very considerable socket con-
tact friction and therefore it is wise to 
be sure you have pressed the tubes down 
firmly in place. Be sure that the tubes 
are seated all the way home, otherwise 
the grid cap may touch the mounting case 
of the radio and short out. A little pre-
caution in this matter may save consid-
erable trouble from a service standpoint 
after the radio has been installed. Also 
make sure that the grid clips on the tops 
of the tubes make good contact by pinch-
ing these clips slightly before placing 
them on the tube caps. 

FIGURE 23 

To Replace Vibrator 
Remove power pack cover screws PS 

(figure 23) and lift off the .cover. The 
entire power pack assembly and parts 
will then be exposed to view. To re-
move the vibrator remove screws VR, VY 
and VB and lift the rubber case in which 
the vibrator is packed out of the vibrator 
well. When replacing the vibrator make 

sure that the red lead is fastened under 
screw VR, the yellow lead under screw 
VY and the blue lead under screw VB. 
Then replace the cover in reverse order 
as it was taken off, making sure that the 
screws are pulled up tight to hold the 
cover on. This is very important and has 

a very definite bearing in relation to the 
amount of RF interference which the 
power pack will radiate. 
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PAGE 1-R ARVIN 

MODEL Arvin 30-:, 
Resistance Data 
Voltage Data 

NOBLITT SPARKS INDUSTRIES 

RESISTANCE CHART 
(A plus, A minus and B minus must be connected together on terminal strip while. 

making resistance check.) 

1ST' STAGE-78 TUBE 

MAXIMUM MINIMUM 
Control grid to ground     705,000 ohms 600,000 
Control grid to common between R4 and R6  500,000 ohms 400,000 
Antenna Post on Coil to ground   4 ohms 2.5 ohms 
Screen Grid to Plate No. 75 Tube   ' 190,000 150,000 
Plate to Plate No. 75 Tube   100,000 80,000 
Suppressor Grid to Cathode   0 0 
Suppressor Grid and Cathode to Ground  1,000 850 
Plate to Screen Grid   75,000 60,000 
Plate to B plus   45 45 
Filaments   0 0 

2ND STAGE-77 TUBE 
Control Grid to Ground   7.5 6.5 
Screen Grid to Plate No. 75 Tube     120,000 150,000 
Plate to Plate No. 75 Tube   100,000 80,000 
Screen Grid to Plate   75,000 60,000 
Suppressor Grid to Cathode   0 0 
Suppressor Grid and Cathode to Ground.   10,000 8,500 
Plate to B plus   30 30 
Filaments 0 Co,' 
No. 2 Terminal first I. F. to Ground   5 ohms 3.5 ohms 
Stator Oscillator Variable Condenser to Ground .. 4 ohms 3 ohms 

3RD STAGE-78 TUBE 
Control Grid to Ground   210,000 190,000 
Control Grid to common between R5 and R6  50 ohms 50 ohms 
Screen Grid to Plate No. 75 Tube    190,000 150,000 
Plate to Screen Grid   75,000 60,000 
Plate to Plate of No. 75 Tube     100,000 80,000 
Plate to B plus   50 ohms 50 ohms 
Suppressor Grid to Cathode '  0 0 
Suppressor Grid and Cathode to Ground 1,000 850 
Filaments 0 0 

4TH STAGE-75 TUBE 
Centrol Grid to Ground   500,000 400,000 
Cathode to Ground   5,500 4,500 
Diode Plate to Ground   325,000 275,000 
Diode Plate to Ground   325,000 275,000 
Diode Plate to Diode Plate   50 45 
Diode Plate to common between R6 and C3    25 22 
Diode Plates to Cathode     300,000 275,000 
Plate to B plus     100,000 80,000 
Plate to all other Plates     100,000 80,000 
Filaments   0 0 

VOLTAGE CHART 
(Test with Radio in operation 

B plus on terminal strip to B minus or 
ground on strip, 175V to 195V: 

Chassis to Plate of No. '75 Tube, 125V 
to 140V. 

Chassis to all other Plates, 175V to 
195V. 

Chassis to Cathode of No. 75 Tube, 
1.7V to 2V. 

Chassis to Cathodes of No. 78 Tubes, 
5V fn 6 5V. 

1000 ohms per volt meter) 

Chassis to Cathode of No. 77 Tubes, 
5V Min. 6.5V Max.. 

NOTE: If voltage runs as high as 7 
to 9 volts there are shorted turns on 
cathode coil of oscillator. 

Excessive voltage from 30 to 35V. in-
dicates open circuit between Cathode of 
77 Tube through Cathode coil, resistor 
R8 to No. 2 terminal on first I. F. Coil. 

Chassis to all screen Grids, 60V to 
75V. 



ARVIN PAGE 1-9 

NOBLITT SPARKS INDUSTRIES 

CAPACITY CHART 
C4—To check this condenser a continuity 

test across the antenna section of the 
variable condenser should show no 
reading if both the variable condens-
er and the C4 are O. K. If one or 
the other is shorted the meter will 
show full scale deflection. If appar-
ently shorted, check variable con-
denser by turning the plates in and 
out of mesh. If the variable con-
denser is at fault the meter will tend 
to flicker as the plates are rotated 
in and out of mesh. 

C5—No check. 

C6—Continuity check from common be-
tween R5 and R6 to ground should 
show no deflection on meter. 

C7—Continuity check from control grid 

MODEL Arvin 30.-A 
Condenser Data 
Control Data 

of No. 15 Tube to diode plate should 
show no deflection on meter. 

C' —Using a capacity reading AC Volt-
meter Millameter. 

Check should show .25mfd. 

C' —Using a capacity reading AC Volt-
meter Milliameter Check should show 
.5 rnfd. 

Cl—Coninuity check from cathode No. 75 
Tube to ground should never show 
full scale deflection. 

C2--Continuity check from cathode No. 
78 Tube to ground should never 
show full scale deflection. 

C3—Continuity check across this con-
denser should never show full scale 
deflection. 

GENERAL CHART 
(ANTENNA COIL.) 

To check a bad antenna coil, remove 
the control grid clip from the top of the 
first No. 78 Tube and touch the grid cap 
on the tube with the antenna wire lead. 

If the radio plays after this is done— 
and did not before—it indicates an open 
circuit in the antenna coil. 

••••• 

(POWER PACK:) 

To check quickly the power pack and 
remote control remove the grid clip from 
the control grid of the No. 75 Tube and 
touch the cap with your finger, if the 
volume and tone control are turned full 
on, a distinct roar will be heard in the 
speaker. A voltage check on the power 
pack should test 175V to 190V from BX 
to ground. 

••.‘ 

• 

VO_LUME CONTROL 
r ME begin- 1 

G 

- 

E 
L   
TONE CONTROL. reÀmn-Fu6E 

ARVItt CAR RADIO MODEL 30A  
REMOTE CONTROL CIRCUIT DIAGRAM  

  A-
- GROUND 

WIRING COLOR CODE 
BATTERY "4+ TO SWITCH YELLOW 

BATTERY"A"- TO TE RWI INAL BLACK 

44ASTERMINAL TO .%VITCH BLACK 

eGa TO ROTATING CONTACT GREEN . 

"P" TO VOLUME CONTROL. BLUE 

SWITCH TO DIAL LAMP RED 

VOL. COPiTROLTO GROUND 

TONE CONTROL TO GROUND edeit e 
TONI CONTROL. ID TERMINAL BRovVN 



FIGURE L 

You can play the Radio before taking it 
from the carton To do so, attach the an• 
tenon wire to any convenient aerial, and 
the battery cables to a 6-volt storage bat-
tery Lift remote control "D" from its 
carton, get key from muslin sack, turn on 
he current and tune it in. 

FIGURE Y. ( BELOW) 

Here's how it looks whe.0 first taken 
from carton and spread out for examina-
tion. Now please e•aniine its carefully and 
identify the parts hy the follouing key 
letters: 

"A"—Packing board ( represents dash 
of car). 

"Fr —End of antenna lead 

"C"—Remote control 

"E--Sack—containing 

El.' Generator condenser 

EE Suppressors.. 

ED Carriage bolt 

EG Grounding ribbon 

EC Felt cad 

EA Steering column strap 

Strap screws 

Straps 

"F"—lIollow mounting studs. 

FIGURE Z. 

Partly disassembled to show 

TO INSTALL. 

FIGU RE 

how various 

FIRST— 
Take a look . at Figure 1-A. This will 

give you a general idea how your complete 
job will look. The remote control is shown, 
merely for convenience of illustration, 
standing upright from steering column. 
However, the dial is set for the remote 
control to be mounted in a horizontal posi-
tion to the RIGHT of the steering column. 

.0oi vzrefully how the chassis and 
speaker units are mounted on the packing 
board "A" which represents the dash of 
your car. The square shaped part "L" 
goes on the engine side of the dash. The 
Speaker " NI" will be on the passenger side 
of the dash. The Radio is attached to the 
dash by three hollow studs. "F". ( You'll 
find a templet for making the dash.) The 
1-inch hollow stud at the lower part of 
the Radio case interconnects the chassis 
and the speaker units by inter-set wires 
"G" which pass through it. 

One hollo‘v stud at the top conveys 
the antenna Wire "B" into the Radio chas-
sis through the shielded case "H" which 
Is attached to the hollow stud with an 
adapter nut. The other hollow stud at the 
top carries the Control wire (Borden wire) 
"I" to-the variable condenser. 

Extra nuts "J" are used to draw the 
studs up snug. An outlet box ( Fig. 2, 3, 4) 

3. 

parts lit into and onto each other. 

is made of two units—"K" on back of 
speaker and "KA" on dash. When these 
are clamped together by a friction band 
they hold the speaker to the dash. (See 
Figures 3 and .1.) 

FIGURE 4, 
Shows how outlet box KA can be located In I anon,' 

positions from r hollow stud. 
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ARVIN PAGE 1-11 

MODEL Jusvin 2 
NORLITT SPARKS INDUSTRIES Notes 20-.,30-h 

Mechanical Description of Speaker Chassis Models 20A and 30A 

Figure 11 

Figure 11 shows the speaker front re-
moved, giving a clear indication of how 
the speaker is mounted. Its interconnect-
ing cable shows the chassis proper loos-
ened from can, a front and rear view. 

Figure 12 shows the quarter view of 
either side of a No. 30A speaker chassis. 
Figure 12A shows quarter view of No. 
20A speaker chassis. 

Figure 13 shows speaker chassis laid 
on its back and the bottom coverplate dis-
assembled so as to see into the bottom, in-
dicating the location of the vibrator and 
how it is attached. 

Figure 14, with step plate removed, 
and the location of power transformer, 
buffer condenser and RF choke indicated. 

Following is the list and description: 
NA—Speaker 

6- used in Model 30A 
5" used on Model 20A 

NB—is terminal strip attached to NBB 
terminal strip on speaker chassis 
propen 

N —is the 79 tube used only on Model 
30A chassis. 

N1-.)—is 11 tube used on both 30A and 
20A chasses. 

NE—is 84 tube used on both 30A and 
20A, a power rectifier tube. 

NF—are filter condensers smoothing out 
AC waves as they come from power 
transformer for the high voltage 
"B" current. 

NG—is RF bY-pass condenser in the 6 
volt circuit. 

NH—is a condenser used only across the 
plates of the 79 tube and only on 
the 30A. It is used to reduce the 
high frequency response of the 
speaker. 

NI—is a choke in the B circuit. 
NJ—is a condenser. 

NK—is an RF choke on the shunt side of 
the A or 6 volt circuit. 

NL—a condenser cathode of the 41 tube. 

NM—indicates the bottom plate power 
eliminator cover which houses the 
vibrator and power transformer as-
sembly, having shelves on either 
side for attaching of load delay re-
lay and audio transformer, held in 
place by two screws at rear of the 
chassis. 

Figure 13 



Figure 12 (above) 

Flintre 12-A (below) 
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Figure 14 

NO—is a relay and resistor mounted 
by its side which operates in com-
bination to furnish load delay to 
dissipate the energy produced by 
the vibrator and power transformer 
until the tubes have heated so they 
can receive this power. 

NP—by pass condenser on the center tap 
of the primary side of thé power 
transformer. 

NQ—audio transformer used only in the 
Model 30A. 

NR—a twin condenser across the two hot 
6 volt leads of the vibrator. 

NS—buffer condenser on the B side of 
the power transformer. 

NT— RF choke in the center tap of the 
primary of power transiormer. 

NU—is power transformer held in place 
by four screws, two of which hold 
stop plate—and two of which hold 
tipper part of the chassis carrying 
terminal strips. 

NV--is vibrator equipped with three 

leads—one short or ground attached 
to step plate—the other two at-
tached to two screws at the same 
point where the condenser NR is 
attached, which couples in the oth-
er two outside windings of the 
power transformer with the vibra-
tor. The vibrator lead is supported 
by two rubber or felt pads. 

The above description, together with 
outlines indicated in circuit wiring dia-
grams will more than serve to show you 
how the wiring is arranged in the chassis. 

The following Bulletins are obtainable 
upon application: 

Bulletin No. 1—Installation Instruc-
tions. 

Bulletin No. 2—Motor Noise Interfer-
ence Elimination Procedude. 

Bulletin No. 3—Mechanical Descrip-
tion of Radio Chassis. 

Bulletin No. 5—Wiring Diagram and 
Electrical Measurement and Trouble. 
Shooting. 



ARVIN CAR RADIO 
MOTOR NOISE ELIMINATION PROCEDURE 

STANDARD SUPPRESSION 
Standard supprceion consists of the fol-

lowing parts: six spark plug suppressors 
for six cyclinder cars or eight spark plug 
suppressors for eight-cylinder cars, one 
secondary coil suppressor, and the generator 
condenser to be grounded with the lug on 
the side of the condenser can on the frame 
of the generator, and the wire lead is to be 
fastened to the hot side of the relay which 
in most cases is mounted above or on the 
side of the generator. 

These parts. along with a piece of tinned 
copper ribbon, are supplied as standard 
equipment with the Radio when purchased. 
The copper ribbon is to be used to ground 
the passenger compartment through the mo-
tor bulkhead into the engine compartment 
—suc has gas lines, chokes, free wheeling 
controls, Borden wires, and all other tubing 
and wiring shielding such as electro-lock 
tubing, that pace through this bulkhead. 

On most cars this standard suppression 
will be all that is necessary to completely 
eliminate motor noise in the Radio. 

Special Instructions For Elimin-
ation of Motor Noise Not• Re-
moved by Standard Suppression. 

After you install the Radio receiver re-
fer to the tabulated data on suppression of 
motor noise interference on the particular 
make -car in which the Radio is installed. 
By reading down the column beneath the 
"year", "serial.number" or "model car", you 
will find certain grounds that are recom-
mcm.'ed to be made on the chassis and cer-
tain changes in the electrical connections or 
wising. In most cases these recommends-
ti.ms will be all that are necessary to com-
plete a perfect job. 

Additional Information On 
Individual Makes of Cars. 

AUBURN 
Shield the high tension lead from coil to 

distributor and ground the shielding to the 
motor and to the frame of the distributor. 
Install generator condenser at ammeter and 
ground to the dash. On Auburns that do 
not have a factory equipped antenna, shield 
the lead in as mentioned in Special Antenna 

Installation Bulletin. On cars equipped with 
antenna at factory, push a piece of braided 
shielding loom over the antenna lead up into 
,the roof structure as far as possible without 
grounding this loom on the antenna itself. 

BUICK 
Ground spark plug cover ease with big 

tail leads to water pump nut at front of the 
motor and oil lines at rear end of motor. 
Splice one piece of large loom over all wires 
leading from distributor to the spark plug 
cover and ground this shield at cover. Solder 
the shielding firmly in place and make cer-
toin that it does not come close enough to 
the distributor that there will be any possi-
bility of sparks jumping over, shorting out 
the distributor. In some extreme cases on 
old model Buicks it has been found necessary 
to entirely shield the distributor head by tak-
ing a piece of copper screen wire approxi-
mately 4" wide by 12" or 15" long and wrap-
ping it around and over the top of the dis-
tributor and around, between, and over the 
shielded lead from the coil ond the wire to 
the spark plugs 

Solder this screen wire in place to the 
shielding in both cases and tack all the 
ends and edges down with solder so that it 
remains firmly in place. In doing this make 
sure that you do not short the screen out on 
the hot wire from the battery which connects 
to the base of the distributor or to the ad-
lusting screw on the back of the distributor 
head. Also keep this screen as far as pos-
sible away from the suppressor which you 
place in the top of the distributor to prevent 
shorting out this wire on the suppressor. 
Disconnect the dome light wire Install dome 
light switch at the left-hand side of the dash, 
In extreme cases it may be found necessary 
to also shield the dome light wire throughout 
its entire length, grounding the shielding at 
both ends to some metal part of the car. 
Bond the metal mounting screwswh.ichhold 
the panel above the windshield in place and 
carry the ground lead clear to the dash of 
the car if necessary. Install a suppressor at 
the distributor and in some cases it is also 
necessary to install a suppressor at the coil 
itself. in addition to the one on the distribu-
tor. It is not necessary to install suppres-
sors at the spark plugs because the spark 
plug housing is grounded and effectively 
shields the plugs. 

CHEVROLET 

1930 to 1932 Inclusive 
It is necessary , in all Chevrolet cars tu 

install antenna. Refer to aerial installation 
instructions. Carry shielding down the right 
hand door post and ground at the dash, as 
well as at the roof. The dome light wire 
should be disconnected and shielded up into 
the door post as far as possible and a dome 
light switch installed at the dash. This and 
standard suppression are generally all that 
are necessary. 

However, in some extreme cases it is 
necessary to shield the high tension ignition 
lead from the coil to distributor, making 
sure that the shielding does not come close 
enough at either end to arc over and short 
out the distributor. And in some cases it is 
also necessary to run a separate primary 
lead from the switch to the distributor and 
shield this lead. Remove the old primary 
wire from the switch to the coil entirely. 
The three wires that run down through 
the loom should be removed and run 
through separate shielded cables. This 
will be found necessary only in a car that 
has had quite a lot of use and ignition 
wires are badly worn. It will sometimes 
help if the primary leads to the ignition 
coil are reversed and the two are twisted 
together as they come &ore the dash to 
the coil. 

CHEVROLET-1933 
In the 1933 Chevrolet the antenna is al-

ready installed and it is necessary to shield 
the lead-in from the antenna up the door 
post as far as possible by pushing a piece of 
metallic loom over the antenna lead already 
installed in the car. Connect the antenna 
lead of the Radio set to the antenna wire of 
the car. Tape the joint, then slide metallic 
shielding over this joint where the loom en-
ters the door post, pig-taiL3 should be at-
tached and grounded to the dash of the car. 
A dome light switch should be installed and 
the dome light wire shielded as far up the 
door post as possible in all models equipped 
with the dome light switch either on the door 
post or at the roof. 

On all General Motors cars in which a 
difficulty is encountered in removing motor 
noise, that difficulty may be overcome by 
proceeding to shield the distributor head as 
mentioned under BUICK in the preceding 
paragraph. This is not recommended, how-
ever, except as a last resort. 

FORDS—Models A and B 
First, see instructions for installation 

of antenna in any automobile. The Ford 
chicken wire is generally grounded all 
the way around and also to the center 

steel ribs which support the top cover. 
The chicken wire should be cut away 
from all metal parts in order that it will 
not be grounded and may then be used as 
an antenna or an extra copper screen 
wire installed for antenna. 

The armored cable which carries the 
primary wire from the switch to the dis-
tributor should be grounded at the metal 
bulkhead and the spark control rod 
should be grounded to the motor block. 
It is not generally necessary, except in 
extreme cases, to shield the wire leading 
from the distributor to the coil. It will 
sometimes be found necessary to install 
an extra switch for the dome light and to 
shield the dome light wires up into the 
body as far as possible. 

FORD—Model V-8. 
On the Ford V-8 it is impossible to use 

a distributor suppressor so that standard 
suppression is not possible. It is therefore 
necessary to build up the rotor contacts 
in the distributor head so that they clear 
the rotor approximately .002 to .003 inch. 
This is best done by soldering a small bit 
of solder to each point of the rotor on 
either side, then filing down each point 
until they just clear. The primary wire 
running in the conduit that carries the 
high tension spark plug wire should be 
taken out of this conduit and shielded 
from the distributor through the dash. 
The dome light wire should also be dis-
connected and shielded up into the door 
post. The antenna lead in should be 
brought down the left hand door post. In 
most cases the dome light wire goes down 
the right hand door post and in that way 
there will be no interference between 
these two leads. 

FRANKLIN 1930-31-32 

Remove boot covering distributor and 
cut about six inches of conduit off which 
carries high tension ignition wires to plug. 

This makes possible the installation of 
a suppressor at the distributor. Peen out 
the rotor arm so that clearance between 
the rotor and contacts is . 008". 

Ground conduit carrying ignition 
wires to bulkhead on the motor side of 
the dash and ground coil frame to the oil 
line in driver's compartment. 

Shield secondary lead from coil to n 
dash and ground at dash. Cut the dome 2 
light wire and install switch at dash, close 
to the door post up which the wire ti 
passes. Shield the antenna lead up the 
right hand door post and bond to the c1 
dash, 
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LA SALLE 
the Same as for Chevrolet 

LINCOLN—All Models 

In the Lincoln meter ear there .tie to 
ignition coils which are n.eunted in the 
driver's compartment on the dash. The 
high tension leads pass through the dash 
into metal conduits to the dis'; ibutor 
which is located on the motor. The leads 
from the coil should be w ell shielded and 
bonded to the bulkhead. A filter network 
is generally necessary for the dome light 
wire because of the complex wiring. his 
usually consists of a choke in serie. 
each of the leads, by passed by condens-
ers to ground. These chokes can be made 
by winding about thirty turns uf No. 
wire on a wood dowel, just about the site 
of a lead pencil, and are about as effec-
tive as any manufactured choke. The con-
denser to be us-,d should be approximate-
ly 1,2 to 1 capacity and of the com-
mon paper ype. 

MARMON 
All Models Except 16 Cyl. 

If the antenna is not already installed 
it will be necessary to install it, following 
the general antenna installation proce-
dure. 

Bring the lead in doe::: the left hand 
door post and the dome light switch 
should be installed at the tinsh. Standard 
interference suppression .e ill generally 
suffice for all instailatiens the ex-
ception that it is :1,.,c, ,ary to redace the 
rotor clearance to ah .- 12 to .03 ine.h. 

OAKLAND 
Same as for Chevrolet 

OLDSMOBILE 
Same as for Chevrolet 

PLYMOUTH 
1931 and '32 Models 

Standard suppression should be fol-
lowed. The distributar clearance should 
be reduced to . 0.)3 inch. The coil lead 
from the coil mounted on the dash should 
be shielded to the metal bulkhead and 
time grounded to the oil line. The oil line 
should be grounded on the motor side of 
the dash to the metal bulkhead. The pri-
mary lead which goes from the coil to the 
distributor should be wrapped around this 
shielding about three times and reconnect-

ed. Occasionally it is necessary to install 
a generator condenser at the coil on the 
l.atteuy side to ground. The dome light 
switch should be installed as close to the 
left hand side of the dash us possible. 
The pigtail on the end of the antenna 
shield should be grounded .to the dash 
on the right side. The antenna shield 
should be shoved as far up the door post. 
as it will reach. 

This, pre...-dnre applies to DODGE. 
CHRYSLER and DE SOTO. 

PONTIAC - 6 

Same as for Chevrolet 

PONTIAC 8 — 1933 

Shield the ter,sion lead fl.ont coi! 
to distributor to the end of conduit, car-
rying ignition t,iies in motor compart-
ment. 

Shield and twist. after shielding pri-
mary and secondary wire to the coil, and 
continue shield thnough the lash to dis-
tributctr, atul ground to screws holding 
ignition co%er to the side of the motor 
block. Ground the generator and radiator 
shell with pigtails to same point. 

The Radio may be connected to the 
starter and ground lug to the steering 
column. Shield the lead in front the an-
tenna up the right hand door post. Install 
dome light switch just to the right of the 
oil gauge. Ground aerial pigtail at right 
hand door post on the bolt in the lower 
right hand corner of instrument panel. 

STUDEBAKER 
I:educe the clearance between rotor 

and distributor coils. Shield high tension 
leads from roil to distributor. Ground pig-
tail on the end of the antenna cable to 
the instrument panel where antenna c'et-
ble enters the door post. 

ROCKNE 
It is necessary on the Rockne automo-

bile to reduce the spark gap between the 
distributor and rotor and to install a 
shielded cable between the coil and the 
distributor. Ground metal shielding to the 
oil line. Ground oil line on the motor side 
of the bulkhead. The dome light wire 
should be disconnected and a switch in-
stalled and the wire shielded from the 
switch to the cowl and up into the door 
post as far as possible. The bare antenna 
lead under no circumstances is to be 
brought down and under the cowl and 
exposed at any point. The shielding 
should be pushed up as far as possible 
into the door post. 

Miscellaneous General Informa-
tion Relative to Removing 

Motor Noise. 
When primary st ires to the coil run 

through the same conduit as the second-
ary or spark plug wire run—remove this 
wire from the conduit and shield it if 
necessary, grounding the shielding at both 
ends to some part of the motor block or 
the bulkhead between the passenger's 
compartment and the motor. 

Also. be sure when shielding thy sec-
ondary lead from the coil to the distribu-
tor to ground both ends of this shield, 
either to the motor or to the bulkhead. 
On sono few cars the hood over the en-
gine appears to be ungrounded or at least 
is a very high resistance ground and 
should be grounded with pigtails of 
shielding cable soldered to both sides of 
the hood and also to the motor bulkhead 
or motor block. 

On cars equipped with co-incidental 
lock on the steering post an extra gener-
ator condenser should be installed front 
one switch terminal to ground. The exact 
terminal on which to install this condens-
er can be determined only by experiment. 
The condenser body should be grounded 
to the dash or to the motor bulkhead. On 
some Ford '-S's it is necessary to install 
an extra generator condenser on the gen-
erator to the other terminal of the cut-
out relay, thus making two condensers on 
the same relay—one on each terminal to 
ground. 

On some Chevrolets, geterally nf the 

older models, it is necessary to install an 
extra condenser from the primary of the 
ignition coil to ground. The exact ter-
minal to connect this condenser to can 
only be determined by experiment. Be 
sure that the grounding of this condenser 
is solid, preferably to the motor block or 
to the motor bulkhead. 

On all cars equipped with "Electro. 
lock" it may be found necessary to re-
move the primary return wire from the 
switch to the coil and replace it with a 
new wire run through a piece of shield-
ing loom grounded near the switch and 
also to the metal bulkhead on the motor 
side of the dash. This lead should be 
brought out through the dash as far as 
possible from the rest of the electrical 
wiring of the car. 

It may be pointed out that loose con-
nections anywhere in the electrical cir-
cuit of the car will cause motor noise or 
what appears to be motor noise. If this 
condition exits it is wise to check the 
entire electrical circuit of the car and 
4nake sure that all connections are tight 
before trying any other extreme methods 
of motor noise elimination. 

For information on cars not listed, re-
fer to tabulated data which includes prac-
tically all makes of cars. 

Front time to tinte, as experimental 
work progresses. additional bulletins will 
be issued to supplement this information 
already given. and may be obtained upon 
application to Noblitt-Sparks Industries, 

Co!urd,us. Indiana. 

Noblitt-Sparks Industries Inc., 
Columbus, Indiana 
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VOLUME CONTROL 
r 1 

NOBLITT SPARKS INDUSTRIES 

51 

ARVIN CAR RADIO MODEL WA  
Rrmore CONTROL CIRCUIT DIAGRAM  

MODEL Ar v in 1 0 -A 

B Supply Schem. 

MODEL Arvin 20-A 

Control Sohem. 

 ..r."2C8 EIAR-OUNO 

WIRING COLOR GODE 
BATTERY n/e+ TO SWITCH YELLOW 

GATTERYW-TOTERmINAL BLACK 

'Ae+TERMINALT0 5WITON BLACK 
'or G TO ROTATING CONTACT GREEN 

"MT° VOLUME CONYRot. BLUE 

SWITCH TO DIAL LAMP RED 

VOLCONTROL TO GROUND ter.teNt. 

3 10 

1 

1 /7 
I le_ • 
 'J., 
I c ol 

SZ 

.1. 1 

1 
GIL — 1 

"A" DIAGRAM 
ISSUED JULY 10-1933 

o 

ARVIN CAR RADIO MODEL 10A  
"8" POWER SUPPLY  

CAPACITY VALUES RESLSTANCE VALUE9 

SIGN 44 PV.DC SIGN .n. WATTS 

GIO 1 10 R9 7500 1 

Cli t7 12. 

C la 17 12. CHOKE SPEC. 

613 17 12- SIGN TURNSGAUGil 

GI+ oa 2.00 51 ioo 3"/6 

CW oz zoo sol ioo *16 
615 e, 300 53 7.so *29 
CI6 16 300 

C 13" C16 

1(1e, 304'..C.7e 3  

CF4A5515 WIRING COLOR CODE 

CATHODE 8, GRCUNO YELLOW 

PLATES BLUE 

"B" POSITIVE RED 

HEATERS BLACK 

POWER TRANS PRIM.MIDTAP 13LAcK 
BLUE WITs POWER TRANS PRIM.ENDTAP 
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l'ACKARD PACE 1-1 

PACKARD 

SOi 000k) 

Q (19 )  

3 (If 

Model 4 Tube Superhet 

S ON V.C, 

110 Y. 
A.C. 

.01 M I 

The (lining range of the receiSier is 550 to 
1,750 kc., and reception of the 2,480-kc. po-
lice signals as an image frequency. The 
intermediate frequency used is 465 kc. 
The most interesting feature of this re-

ceiver is the control unit which, instead of 
merely consisting of the usual remote tuning 
dial and volume control, actually contains 
the type ' 57 combination first detector and 
oscillator tube together with the associated 
units. This unit is then coupled to the in-
termediate-frequency amplifier by an i-f. 
transmission line contained in a shield along 

47 

ç\i 

MODEL 4 Tube 
Super 

MODEL 5 Auto 

_Ltzà 

400(4) 

Ex 

'80 

Model 5 Data 

with the "A'' and "e feed wires, etc. The 
intermediate frequency and audio units are 
in a case with an eight-inch Lansing speaker, 
making the whole a two-unit job with re-
mote control and no flexible shafts. 
The i-f, feed line has at each end a coil 

composed of three turns of wire around a 
standard i-f. bobbin, and the line may be 15 
feet long without causing appreciable loss 

. . the loss with, a 15-foot run being about 
5 db. 
The two type 58 tubes in the intermediate-

frequency stages are_used. as standard r- f. 

pentodes. AVC is provided by the type ' 55 
second detector tube which feeds the type 
'47 output pentode. Total plate current is 
18 ma: at 180 volts. 
Care should be taken with the B 

nal as iii.inricrin-ed to short to the chassis, 
in which casé the 900-ohm bias resistor for 
the '47 tube will blow, as well as the elec-
trolytic condenser shunting it. 
The plate winding on the oscillator, coil 

in the control unit suffers seriously from 
electrolysis. 

«met cONTPOL UNIT 

o 

57 465/re 

5000 

0002, 
MID 

250000-
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IF PEAK 465 KC 
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150000. 
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455er 58 465Y0 
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0005 
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PHILCO PAGE 1-1 

PHILCO RADIO & TELEVISION CORP. 
MODEL 3 

TrRnsitone 
Voltage 
Electrical Values 

This Receiver has been especially designed for installation and operation in automobiles. Filament 
and >heater currents are supplied by the automobile battery. "B" and "C" voltages are supplied by 
four 45-volt dry 93" batteries. 

Only three battery leads are required, one to the live side of the six-voit system, one to the positive 
terminal of the 180-volt battery, and one to the negative terminal of the 1SO-volt, battery. 

Thé chassis of the Receiver when installed, is grounded or bonded to the metal work and frame 
of the automobile, completing the circuit to the grounded side of the storage battery. 

Table No. 1- --Tube Socket Readings 

Tube Voltage 

Type 

24 
24 
24 

71-A 
01-A 
01-A 
71-A 

Circuit Filament Plate 

150 
150 
150 

Screen 

1st R. F. 
2nd R. F. 
3rd R. F. 
Det. Rect. 
Det. Amp. 
1st A. F. 
2nd A. F. 

2 V. 
2 V. 
2 V. 
5 V. 
:5 V. 
5 V. 
5 V. 

11(1 
1.12 

80 
80 
80 

Cathode 

2 
2 
2 

Grid 

Plate 
Milli-

Amperes 

—1.0 
—2.5 
—32 V. 

1.5 
1.5 
1.5 

• • • • 
1.0 
3.0 
16.0 

Table 2—Resistor Data 

Nu. on 
'Figs. I and 2 

Terminal 

o 

Resistance in Ohms 

{3=241 

i;i J 

{21:32} 

10,000 
100,000 
50,000 
25,000 
{250) 

30 
1} 

30J 
1,000,000 
250,000 
100,000 
100,000 

1,000,000 
100,000 
250,000 

j5001 
1300 f 

Color 

Black 
Silver Gray (Ye'. Tip) 
Orange 
Brown ( Yel. Tip) 

Flat-Wire Wound 

Green (White Tip) 
White 
Silver Gray (Yel. Tip) 
Silver Gray (Yel. Tip) 
Green (White Tip) 
Silver Gray (Yel. Tip) 
White 

Flat-Wire Wound 

Table 3—Condenser Data 

No. on 
Figs. I and 2 Capacity NIFD 

.05 
1.0 
.25 
.05 with 250 Ohm Resistor 
.00025 
.00005 
.00025 
.00025 
.015 
.25 

2.0 
1.0 

No. on 
Figs. 1 and 2 Description 

(j) Resistor (10,000 ohms—F2 watt) 
® First R. F. Transformer . . . 
0 Tuning Condenser . . . . 
O Resistor (100,000 ohms—r watt) 
0 Condenser (.05 mfd) . . . 
O Condenser (1.0 mfd) . 

Part No. 

4412 
4401-A 
4372-A 
3767 
3615-N 
4419 

C 

O 

Condenser (.25 Mid) 
Second R. F. Transformer 
Condenser (.05 mfd) 
Condenser and Resistor (.05 mfd 

with 250 ohms) . . . 
Third R. F. Transformer 
Condenser (.05 mfd) . 

. • 

4487 
4401-B 
3615-N 

3615-P 
4401-B 
36I5-N 
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COMPENSATING 
Compensating condensers in all Phileo, Transitone Receivers are carefully adjusted at the factory, 

and ordinarily need not be readjusted. 
If necessary to readjust, a good oscillator should be used. With the Receiver and oscillator set 

up for operhtion, and the volume control of the Receiver turned on full-- adjust the oscillator signal 
to a frequency between 1000 and 1200 kilocycles, or 100 and 120 on the Receivers. Tune the Receiver' 
sharply to t he signal and then reduce the oscillator signal so that it is barely audible in the Speaker. 

IJing tiw special fibre wrench, adjust the third compensating condenser to that point at which 
the ru>lximuin signal is. heard in the Speaker, then adjust the second and .finally the first condenser 
in the same manner,- always adjusting for that position which gives the maximum signal. 

After the adjustments are completed tune the Receiver to several broadcast programs to make 
sure that the stations are tuned in at the proper place on the tuning scale. 

Condenser (.00025 mfd) . . . 3082 
Resister ( 1,000,000 ohms 1 
watt) . . . 

Condenser (.00025 mfd) . . 3082 
Resistor ( 100,000 ohms — 
watt) . . . . . 

Condenser (.015 mfd) . 
Volume Control . . . 

4414 

4411 
3793-D 
4463 

Resistor (250,000 ohms -- 
watt) . . . . 

Condenser. (.25 mfd) 
Resistor (2-section) . 
Audio Transformer . . 
Condenser (2.0 mfd) 
Audio Choke . . . . 
Output Condenser (1.0 mfd) 

4410 
4487 
4408 
3241 
4418 
4485 
4420 
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PHILCO PAGE 1-3 

PHILCO RADIO & TELEVISION CORP. 

MODEL 5 PARTS LIST 
No. on Fie. 
I and 2 Descripti..n Psi I No 

(i)--Antenna Transformer   32-10.“ 
rip—Tuning Condenser.. . 31-101' , 
íà)--4....undenser (.05 mid.) . 30-4020 
(4)-1:Ott:I-Condenser (. 25; . 25; . 5; 20 infd.) . 30-4017 
.$)—Resistor (200 ohms).. 7217 
rs)--Resistor ( 1300 ohms) . . 8267 
"i) -Oscillator Coil.... , ;2-108; 

--Condenser (.00025 mfd.). 3082 
--Resistor ( 15,000 ohms) . 6)08 
-Padder.... . 04000-S 

39- - Padder. . 04000- I 
r: First 1. F. Transformer 32-1086 
1:3)--Padder  04(XX) - Y 
o -Condenser (.5 mfd.)  30-4018 
4—Resistor (1,000 ohms) 33-3017 
:4—Resistor ( 10,000 ohms). 4412 

04000- D 
12--1087 

4.109 
04.000 - NI 

30-4020 
3082 
3910 
W99 

33-5009 
3525 

Resistor (250,000 ohms)  3768 
233 Resistor (500,000 ohms)  6097 
.32—Resistor (700 ohms)  (443 
*—Resistor (400 ohms)  33-3016 
(ii)--Condenser (.006 mfd.)  30-1002 
ri3—Output Transformer 32-7005 
—Cone 16-3027 

(4--Field Coil  9013 
"a—Pilot Lamp   (,(08 
a.Resistor (7 ohms)  7155 
47 Fuse, 15 A.   7227 

—Padder  
o} — Second L F. Transformer.. 
n4.—Resistor ( 1,000,000 ohms)... 
(23,)--Padder  

--Condenser (.05 mfd.)  
Condenser (.00025 mid.) 

s Condenser (.0005 mfd.) . . . 
;2_9— Resistor ( 100,000 ohms). . . . 
4—Volume Control and Switch  
3?--Resistor (32,000 ohms) 

MODEL 5 
Transit onel 
Parts List' 
MODEL EA 
El iminat or 

N., on F ie 
j. and 2 Description Part Nu. 

ss —R. F. Choke (Low voltage) 32-1083 
—Condenser (.5 mfd.). 30-4015 

(4—Condenser (.05 mid.) 30-4020 
(A—Resistor ( 200 ohms). 7217 
42 —Vibrator ..... . . 38-5036 

Resistor (200 ohms). . 7217 
44 — Transformer  32-7030 

Condenser (.006 mfd.) .. 30-1002 
Condenser (4 mfd.; 8 mid.) 30-4010 

(43— Filter Choke  32-7026 
(Da—R. F. Choke ( High voltage) 32-1078 
3431-- Resistor ( 250,000 ohms)... 4410 

Control Shaft ( Tuning). . . . 28-8006 
Control Shaft ( Volume) . . 28-8007 
Tube Kit.. 34-3006 
75 Tube. 8002 
78 Tube 8315 
41 Tube   6446 
84 Tube   34-2001 
6A7 Tube  34-2002 
Dial 27-5006 
Antenna Lead  L-1594 
Battery Cable ( Bat. end) 38-5124 
Battery Cable ( Rec. end)... 38-5123 
Fuse Housing    28-1269 
Male Cap (Fuse)  .. . 28-1270 
Contact ( Fuse)  27-7133 
Washer  . 27-7132 
Spring  . 28-8009 
Fuse Insulator    27-7131 
Antenna Male Cap   28-1270 
Contact (Antenna) .  28-7133 
Spark Plug Resistors  4531 
Dist. Resistors  4546 
Screw Type  4851 
Interference Condenser (1 mfd.)  4522 
Interference Condenser (% mfd.)  30-4007 

MODEL EF FULL WAVE VIBRATOR 

(Used With Model 6F Receiver) 

1•10 SWITCH OR RtLAy 
Flo. 3. 

The Model EV takes the place of the ER dynamotor. The cable main battery lead. Terminal 2 is the cable shield. Terminal 3 is 
connection between the Vibrator and the Model 6F completes the connected-to the Radio switch. Terminal 4 is the B-1- high voltage 
installation of the Vibrator. Terminal I is connected directly to the lead and is connected directly to the plate circuits. 

No. .n Fig. 3 Description 

(i)--Condenser (.5 mid.). . 
-P—R. F. Choke (Low voltage). 

'ondenser (.5 mfd.). . . 
Vibrator  

®—Resistor (200 ohms). 
(!)—Resistor (200 ohms)... 
)7)--Transformer.. . 

NIODEL EF—PARTS LIST 
Part No. No. on Fig. 3 Description Part No. 

30-4015 s "ondenser (.006 mid.)   .. 30-1002 
32-1083 Q3 ondenser (4 mid.; 8 mfd.).. .. $0-4010 
30-4015 mo Filter Choke    32-70î6 
$8-503(3 mt R. F. Choke (High voltage)   . 32-1078 

7217 84 Tube  . 32-200.1 
7217 Battery Cable (Model 6F)  41-3017 

32-7030 
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FILTER CONDENSER 30-4017 
® on Figs. I and 2 

There are five sections in this filter con-
denser, all terminated with wire leads. The 

two green leads connect to the . 1 mfd. section, 

which is used for coupling the plate output of 
the 75 tube to the grid of the 41 tube. 
The remaining four sections are all 

grounded to the can on one side. The white 

75 

4. 
RfCTIFICR 

84 

41 

110 ejI 
1 • 

Nut-E.— The first condensers ( 30-

4017) %sere made up having five See. 

tions. I'he . 1 mfd. section has now 

been removed from the can and this 

section replaced with a .006 mfd. con-

denser ( Part No. 30-1001). This con-

denser is located in the chassis adjacent 

to the grid terminal of the 41 tube 

socket. 

leads connect to two .25 mfd. sections. The 

first section is connected to the cathode of the 

6A7 tube. The second section is connected to 
the screen of the 78 tube. 

The red lead from the .5 mfd. section is 
connected to the 13-* side of all the plate cir 
cuits. A 20 mfd. section terminates in a black 
lead, which in turn is connected to the cathOde 
of the 41 tube. 

FILTER CONDENSER 30-4010 
on Figs. 1 and 2 

This condenser consists of two sections, a 4 
mfd. section and an S mfd. section. both of 

them grounded on one side. 
The 4 mfd. section terminates in a red lead 

which is connected to the cathode of the 84 
tube. The 8 mfd. section terminates in a green 

lead, which is connected between the two 
chokes in the rectifier filter circuit. 
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Condenser Data 
Numbers on Capacity 
Fie. 1 and 2 MM. Color 
27 0.00026 Yellow 
10, 15 0.0007 White and Golden Yellow 
28, 37 0.002 Blue 
33 0.015 Black Bakelite 
4, 18 0.05 Black Bakelite 
29 0.25 Metal 
16 0.25; 0.5; 1.0 Metal 

Tube Socket Readings 
Tube Filament Plate Cathode Screen Plate 

Volts Volts Volts Grid Volts Current 
R.F. 6.0 129 0.0 61 2.8 ma. 
Det-Ose. 6.0 129 6.0 61 0.8 ma. 

I.F. 6.0 129 0.5 61 2.0 ma. 
2nd Det. 6,0 116 0.0. 50 6.0 ma. 
Output 6.6 126 11.0 129 6.0 ma. 

All voltages taken to chassis with Á plus grounded. Detector-ce-
cillator cathode readings taken With receiver tuned, to 550 kc. 
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There are certain peculiarities to be 
found in this receiver. Two pentode 
tubes are used, one as the 2nd detec-
tor or demodulator and another as the 
output tube. The 1st detector and os-
cillator functions a-re performed by 
one tube. Obviously the receiver is a 
superheterodyne. The oscillator sys-
tem and the input to thé i-f system' 
both emanate from the plate circuit oti 
the autodyne tube. The peak frequency 
of the i-f system is 175 kc. 

Adjusting the R.F. Padding 
Condensers 

In order to obtain the maximum re-
sults from the radio installation, the 
first and second R.F. padders should 
be adjusted after the installation is 
completed. 

It will be necessary to remove the 
front cover plate and to set up a good 
oscillator capable of generating a 
signal of approximately 1400 K.C. Con-
nect a six foot lead to the oscillator 
output terminal, simply dropping it 
over the baek of the seat, and turn on 
the osciliator. Turn on' the receiver 
and tune to approximately 140 on the 
receiver scale. Adjust the oscillator 
frequency to 1400 kc When using an 
i-f oscillator, set it :or the 175 kc. 
range and use the eighth harmonic. 
Turn on full volume on the receiver 
and adjust the output of the oscillator 
until the signal is barely audible. Tun,t 
the receiver sharply to the signal att.'. 
cars and power lines, lack of signal 
under bridges and tunnels and in some 
cities, apparent fading at street cross-
ings due to shielding by overhead 
cables and' wires, are easy to explain 
to the customer and will not be 

construed as alibls which is likely to 
happen if the cus"omer is told only 
after registering a complaint. 

Adjusting Intermediate Frequency 
Stages 

Remove the grid clip from the detec-
tor oscillator tube and connect the 
Output of the oscillator to the control 
grid. The detector oscillator is the 
second tube from the right. 

With the receiver and oscillatoit 
turned "on", set the oscillator for 175 
kc. Adjust the, oscillator attenuator so 
that the signal' is barely audible with 
the receiver volume control turned on 
full. If the oscillator is equipped with 
an output meter, connect the meter 
and adjust the attenuator so that a 
half scale reading is obtained. Using 

Philco No. 3164 fibre wrench, adjust 
the second i-f condenser. This is num-
bered twenty-five on the schematic and 
chassis view. The correct adjustment. 
is obtained when the strongest signal 
is heard in the speaker or the maxi-

mum reading is secured on the meter. 
Next adjust the secondary and pri-

mary i-f condensers, nineteen and twelve 
respectively. Disconnect the oscillator 
and reconnect the clip to the control 
grid. 

High Frequency Compensator 
Connect the output of the oselaior 

to the antenna lead and the housing of 
the receiver. With the receiver turned 
on and the oscillator set for / 75 kc.. 
tune the receiver to 1400 kc., the eighth 
harmonic of 175 kc., and adjust the 
third padder on the tuning condenser 
for maximum signal. This Is the one on 
the 'extreme left of the housing. The 

purpose of this adjustment is to line 
up the condenser so that • 1400 kc., is 
tuned in at 140 on the scale when the 
scale is set properly. 

It may be necessary to adjust the 
first two compensators on the tuning 
condensers at 1400 kc., in order to ge. 
a strong enough signal through. 

R.F. Compensators 
After the detector oscillator has been 

padded at 1400 kc., adjust the first and 
second R.F. Condensers on tuning con-
d.enser at 1400 kc. 

Low Frequency Condenser 
Now tune the receiver to 700 kc. and 

adjust the condenser fourteen. During 
this operation the tuning condenser 
must be shifted and the compensators 
must be adjusted to bring in the maxi-
mum signal. 
After this has been done, check the 

adjustment of the high frequency con-
-denser at 1400 kc again. 

then adjust the first r-f padder. This is 
the one mounted to the extreme right 
on the condenser housing. Adjust this 
for maximum signal and then proceed 
with the second padder, the one in the 
center. Use only the standard fibre 
padding wrench. Replace the front 
panel and the adjustment is completed. 

Servicing 
A grea number of the demands tor 

service made by the car owners will 
he imaginary and can be traced large-
ly to ignorance of what is to he ex-
pected from automobile radio. 
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Table 1—Resistor Data 

Nos. on Figs. 
3 and 5 

Nos. on Figs. 
4 and 6 

Resistance 
(Ohms) 

2.7 
7 

30 
225 
500 
700 

5,000 
20,000 
50,000 
99,000 

490,000 

Body 

Green 
Red 
Green 
White 
Yellow 

( ) 1. 

Tip Dot 

wire resistor 

Black Red 
Black Orange 
Black Orange 
White Orange 
White Yellow 

5NiflOr_D CA3LE 

66ouN CN CAS' 

FOR MODEL 'ONLY 

20000 FINN 2 00,0 CNN 
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MODEL: 8,12 
Chassis 
Alignment 
LODEL EA 
Schematic 

PHILCO RADIO & TELEVISION CORP. 

00Pvulme 
Fic. 6—Models 8 and 12—Chassis 

Model EA Terminal Arrangement 

ED BE REMOVED WHEN USED MTH 
MODEL '8 OR MODEL 3' 

5.5CREEN .13. HIGH VOlT,161 A- -.8! 
FRONT  

Special Adjustments—In order to render pro-
ficient service, the installation station must be able 
to make the proper adjustments to the Receivers 
whenever they are needed. This is impossible with-
out the use of a good service oscillator. The best 
and most economical oscillator for this work is 
the Philco Oscillator, Model 095. Complete infor-
mation and instructions for its use can be had on 
request from your Philco Transitone distributor or 
from tlje service department at the factory. 

The adjustments should be made as follows: 

Intermediate Frequency or L F.Stages—Re-

move the grid clip from the detector oscillator tube 
and connect the output of the oscillator to the con-

GROUND LEAD  
CONNECT TO A, OR A-
TO AGREE WITH WORDING 
ON CAR RAITERY 

trol grid. The detector oscillator is the second tube 
from the right. 

With the Receiver and oscillator turned "on", set 
the oscillator for 175 K. C. Adjust the oscillator 
attenuator so that the signal is barely audible with 
the Receiver volume control turned on full. If the 
oscillator is equipped with an output meter, con-
nect the meter and adjust the attenuator so that a 
half scale reading is obtained. 

Using a. Philco 3164 fibre wrench, adjust the 
second I.F. condenser. This is numbered ® on 
figs. 3 and 5 and r.?1 on figs. 4 and 6. 

The correct adjustment is obtained when the 
strongest signal is heard in the speaker or the 
maximum reading is secured on the meter. 

Next adjust the secondary and primary I.F. 
condensers. These are ® and ® respectively on 
figs. 3 and 5 and ® and ® on figs. 4 and 6. 

Disconnect the oscillator and reconnect the clip 
to the control grid. 

, High Frequency Compensator—Connect the 
output of the oscillator to the antenna lead and the 
housing of the Receiver. With the Receiver turned 
on and the oscillator set for 175 K. C., tune the 
Receiver to 1400 K. C., the eighth harmonic of 175 
K. C., .and adjust the third padder on the tuning 
condenser for maximum signal. This is the one on 
the extreme left of the housing. The purpose of 
this adjustment is to line up the condenser so that 
1400 K. C. is tuned in at 140 on the scale when the 
scale is set properly. 

It May be necessary to adjust the first two com-
pensators on the tuning condensers at 1400 K. C., 
in order to get a strong enough signal through. 

R. F. Compensators—After the detector oscilla-
tor has been padded at 1400 K. C., adjust the first 
and second R. F. Condensers on tuning, condenser 
at 1400 K. C. 

Low Frequency Condenser—Now tune the Re-
ceiver to 700 K. C. and adjust the condenser í3 on 
figs. 3 and 5 and .à on figs. 4 and 6. During this 
operation the tuning condenser must be shifted and 
the compensators must be adjusted to bring in the 
maximum signal. 

After this has been done, check the adjustment 
of the high frequency éondenser at 1400 K. C. 
again. 
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Dynamotor—The Model EA Dynamotor is sup-
plied as standard equipment with all Model 8 
Receivers and the Model EC with the Model 12 
Receivers. The Model 7 will be furnished with the 
Model EA Dynamotor in place of batteries when 
specified, or the Model EA can be ordered as a 
replacement unit for the Model 3 and Model 7 
Receivers sold previously with batteries. The 
Model EA is for operation on 6 volt battery 
systems; the Model EC on 12 volt battery systems. 

The dynamotor housing or box can be conven-
iently located in the floor of the car. Simply eut 
a hole 61/8 by 87/16 inches in the floor and drop the 
box in place from the top. Fasten the flange to 
the floor by means of screws or bolts. 

It will be necessary to drill a hole in the end of 
the box for the battery cable. The tapered rubber 
bushing must be used over the hide to make it 
water-proof. 

MODELS 8,1 2 ' 
CondonEer Data 
LODEL EA 
Date 

When used with the Model 8 Receiver, remove 
the two small fixed resistors at the left end of the 
terminal panel. 

Connect the white-black lead to the "A" terminal 
on the dynamotor that corresponds with the live 
(non-grounded) side of the car battery. The 
ground lead on the dynamotor must be connected 
to the remaining "A" terminal. The cable shield 
must also be connected to this terminal. 

Connect the blue lead to- the "B-I:" High Voltage 
terminal. The dynamotor box must be grounded 
securely to the frame of the car by means of a 
heavy copper braid. 

When the Model EA is used with the Model 3 
Philco Transitone Receiver, remove the two re-
sistors at the left end of the panel. The ground 
lead from the filter condenser miist be removed 
from the ground terminal and must he spliced out 
and connected to the B+ Screen terminal. 

The "B—" lead, the black lead which is grounded 
at the rear end of the dynamotor, must be removed 
from ground and must be spliced out and connected 
to the B+ Screen terminal elk). This terminal 
now becomes "B—". Connect the blue-white lead, 
to B-f- High Voltage terminal and the green-white 
to B-f- Screen terminal. 

The relay switch must be used to control the 

dynamotor. With the relay in the same position 
as described above, the middle terminal must be 
connected to the car battery through a 15 amp. 
fuse. The terminal on the right must be connected 
to the "A" terminal on the dynamotor that corre-
sponds with the live ( non-grounded) side of the 
car battery. The remaining terminal on the left 
must be connected to the black-white lead of the 
battery cable. The relay should be mounted on 
the frame of the ear near the battery. The ground 
connection on the dynamotor and the shield on the 
cable must be connected to the other "A" terminal. 

The dynamotor box must be grounded to the 
frame of the car by means of a heavy copper braid 

"l'he Model EC Philco Transitone dynamotor 
must be used only on a 12 volt battery system. 

'onnect the white-black lea(I to the "A" terminal 
on the dynamotor that corresponds with the live 
(non-grounded) side of the car battery. The 
ground lead on the dynamotor must be connected 
to the remaining "A" terminal. The cable shield 
must also be connected to this terminal 
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MODEL 9 
Transitone PHILCO RADIO 8c TELEVISION CORP. 

—„4 0 

-   9 

6.1 

PARTS LIST 
No. in 
Fins. 
nd 2 DesorlptIon Part No. 
:.•sistor ( 5,000 ohm). 

. .‘ ntenna Coil  06574 
' .. sistor ( 100,000 ohm).6099 
uning Condenser —. 04308 

1_1y- pass Condenser 
(.95 mfd.)  3615-AN 

Compensator section on 
tuning condenser... 

BY-Pass Condenser 3615-AY 
Po.sistor ( 51)0 ohm)....6977 
:. F. Transformer ... 05902 
' onpensator section on 

tuning condenser .. 
;:esistor ( 2.7 ohm) f511 
it,Astor (6,000 ohm). . 732 

Oscillator Coil  05975 04000-A 
Compensator   

(..mdenser (.0007 infd.)4520 
•.,:npensa.ting Cond.04000-S 
'unspensator section on 

tuning condenser .. 
i.'irst I. F. Trans-

former  05970 
Resistor ( 500;00 ohm) 6097 
Compensating Cond.04000-D 
Condenser (.05 infd. 

' .15 mfd.)  06091 
hi Resistor (500 ohm). ... 6977 

CompensatingCon(1.04000-D 
Resistor ( 20,000 ohm).6650 
,'.-mdenser (.5 mfd., 

Second I. F. Trans-, 060" 
.25 mid.)   

former  05901 
Condenser (.00(25 
mfd.) ?082 

itesistor ( 100.000 ohm).6099 
Resistor ( 100.006 ohm ) . 6099 
Resistor ( 241.010 ohm) .. ece, 
Resistor ( 590.(100 ohm).6097 
uesisior ( t". ) I ohm) ...Z642; 
Switch   
Con&nser 1.4 ,0 125 

mfd.)   
Resistor t7„9,00 ohm), . 4515 
Audio Transformer...  7552 
volume Control  7525 
Resistor (2,500 ohm ).- 7775 
Input Transformer  7652 
Pilot Lamp  4567 

4,-;.,ndenser (. 06 mfd.) 561171,t(11 
Resistor (7 ohm)  

Output Transformer — 2515 

Co, 

, .2, 6 1 55 de 32, (re 

al 

-.-• .b..,...., r-.‘,. 
' ti.b.:_'.1.4d"if" • - 

, 5''' 4 ', •-

ael1540 
locos 

ovrovr 
11004T 

No. in 
Figs. 
I and 2 Description Speakcr Coil and Part No. 

Cone • 02823 
Speaker Field Pot.  02795 

R:%slidsetnorse(r25,000 ohm) 0.5435V 
( 

Tone Contról   

Coin plete Speaki•rA ssemb17;71 (Model 6)  A-4 

CompleteSpeakerAssembly 
(Model 7)  A-4 

CornoloteSpeakerAi.sembly 
(Model 8)  A-5 

ComuleteSpenkerAssembly 
(Model 9)  A-7 

CompleteSpeaker.Assembly 
(Model 12) A-6 

CompleteSpeaker.Assembly 
(Model B-G)  A-8 

Interstage Shield   10 
Dynamotor ED  00569084 
Dynamotor EA ( for bat-

tery replacements)  0538s 
Receiver Studs  6122 
Shielded Loom ( 18" higIL -1•387 

tension shield)   
Shielded Loom ( 30" high 

tension shield)  L-1385 
Spark Plug Resistor .... 4531 
,Disttibutor Resistor  4546 
Screw s Type Resistor  4851 
lnt crfesence Condensers  4522 
I b 5166  
Speaker Extension 
Cable 0298-1 ts   

Dynatoot4;r Filter Choke.6658 
Dynamotor Fil;ar Con-
denser (large unit)  05386 

Dynamotor Filter Con-
4ier,..er (small unit) 05724 

Dynamotor RF Choke  05723 
ftattery C.)'  05119-D 
1S"Volumeermt.rol Shaft 41351 
WrTuni gC2.mtrol blulft 6352 
32"Vole in.: Control Shaft 6128 
32"TunirgControl Shaft 6I29 
48"Volv.in Control Shaft 6298 
oz"TuningControlShaft 6299 
129-Voiunie Control Shaft 617.5 
12V"TuningControl Shaft 6356 
Phqoo 47>seiliator (fi.,r ad-

;.sting :'•Iodeds 3, 6, 7.5, 9) 095 
Fibre •-• -11 '161 

(ir.) RP 

(7) 

0 0 
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REPLACING SPEAKER CONES—MODEL 

5, 6 AND 9 RECEIVERS 

T IIE Model 5 Receiver uses the.P-11 Speaker. Nor-

many, the cone, Part No. 36-3027, is cemented to 
the frame of the speaker (see Fig. 1). A cardboard 

spacer, No. 27-7098, not shown in the sketch, is placed 
between the speaker and the receiver panel to which it is 
fastened to prevent the frame from being warped by the 
speaker mounting screws. 

To replace the cone of the l'-11 speaker, disconnect- the 
voice coil leads, remove the centering screw and remove 

the cone from the frame. 

Fin. I Fin. 

The proper replacement .corre is the No. 02861 cone, 
which has a cardboard rim. This must be fastened to the 
speaker frame by means of six W-45I washer head-drive 
screws. The holes for the drive screws are provided in 

the speaker frame. After tightening the drive screws and 
the centering screw, a cardboard spacer, No. 27-7178, 
must be placed between the speaker and the receiver 
panel to which it fastens ( see Fig. 2). There are cutouts 

in the 27-7178 spacer for the washer head screws. 
The cones in the Models 6 and 9 speakers were for-

merly held in place by a rim and clamp. This has been 

MODEL 5 ADJUSTMENTS 

Become thoroughly familiar with the adjustment pro-
cedure and the location of the padding condensers before 
starting to adjust a Model 5 Receiver. 

Furthermore, don't attempt to make the adjustments 
using a make-shift oscillator. The modern radio depends 
on critically tuned circuits for its exceptional performance. 
It is nothing short of gross carelessness to try to adjust 
these delicately tuned circuits using unstable oscillators 
which are incapable of being calibrated accurately. 

Use a Philco 095 oscillator, or if Your service depart-
ment is fortunate enough to have une. the new PhiIco 
Signal Generator 048. 
NOTE.—United Motors Service Stations. see U. M. S. 

Service Manual. 
The intermediate frequency used is 460 K. C. Set up 

the oscillator or signal generator for this frequency. 
Disconnect the grid lead from the 6A7 tube. Then 

connect the test lead to the grid of this tube and ground 
the shield on the Receiver housing. Use the fibre adjust-
ing wrench 3164 for all adjustments. 

Padder 10. Turn the adjusting nut in until tight. 
Then back off one full turn. Leave this condenser in this 
position until the last step. 

Padder II. This is the first I. F. primary condenser. 
With the Receiver and oscillator turned on and the oscil-
lator set for 460 K. C., turn the Receiver volume control 

2 

MODEL Transitone 
Servioe Data 

discontinued and the cone is now cemented to the speaker 
frame ( Fig. 1). The replacement cone is No. 36-3020. 

It will be necessary to remove the cone and scrape the 
cement and cone edge from the speaker frame. 

Make three spacers from regular bond letterhead paper. 
The spacers should be ten inches long and one-eighth 

inch wide. Fold each one sharply in the middle. This 
will then make spacers approximately .008 inch thick and 
5 inches long. Place the paper spacers in the armature at 
right angles to prevent falling in ( see Fig. 3). 

Spread an even coat of Duco household cernent over 
the face of the speaker frame. Set the cone in place with 
the voice coil in the armature gap. The paper spacers 

3- PAPER SPACERS I24Y ApaRr 

Ftc. 3 

will insure proper clearance for the voice coil on all sides. 
Tighten the centering screw and firmly press down the 

edges of the cone, so that they will be cemented securely. 
Allow the cernent to dry thoroughly and remove the 
imper spacers. 

Part No. List Price 

02g(i I ( 'one 1, Model 5)  .50.60 
27-7178 Cardboard spacer   .03 

36-3020 Cone ( Models 6 and 9)  .40 
W-45I Washer head drive screws  1.20'C 

on full and adjust the oscillator attenuator. Then adjust 
the padder for maximum signal in the loud speaker. 

Padder 13. This is the first I. F. secondary condenser. 
Adjust the attenuator so that the signal is barely audible. 
This should be repeated with each adjustment if necessary. 
Adjust the padder for maximum signal in the loud speaker. 
Repeat this procedure in the next two adjustments. 

Padder 17. This is the second I. F. primary condenser. 
Padder 20. This is the second I. F. secondary condenser. 
Remove the oscillator connections from the 6A7 tube 

and reconnect the Receiver grid lead to this tube. The 
oscillator setting must now be changed to 1500 K. C. 
The Receiver volume control must be turned on full, 

the oscillator lead connected to the antenna lead-in and 
the shield to the Receiver housing. To obtain the correct 
setting of the tuning condenser, open the plates as wide 
as possible. Place a piece of paper on the stator plates and 
then turn the rotor in until it strikes the paper. 

Oscillator padder. This is the padder on the second 
section of the tuning condenser ( section nearest drive 
mechanism). Adjust for maximum signal. 
Antenna Padder. This is the remaining padder on the 

tuning condenser. Remove the paper from the tuning 
condenser and set the condenser and oscillator for 1400 
K. C. Adjust the padder for maximum signal. 
Low Frequency Padder 10. Set the oscillator for 600 

K. C. and tune the Receiver to this frequency. Adjust the 
padder for maximum signal. After completing these opera-
tions, repad the antenna padder at 1400 K. C. 
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Service Data 
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Be Sure You Know How To 1)0 This 

The intermediate frequency of the Model 6 is 260' 
K.C. This is a departure from the frequency used in 
the Model 7 and 8 Receivers. All dealers :mil 

station', lutist be equipped with a suitable oscillator 
enpable of producing accurately a 175 K.C. signal for 
the Models 7 and 8 and 260 K.C. for the Model 6. 

Phileo's oscillator, Model 095. priced at $28.50 net 
to the dealers and service stations. is the ideal oscillator 
for such work and (-an he ordered direct from your 
distributor. 

I FSta ye s 

Remove the grid clip from the detector oscillator tube 
and &inflect the output of the oscillator to the control 
grid. The detector oscillator is the second tube from 
the right. 

NVith the Receiver and oscillator turned -on.- set 
the oscillator for 260 K.C. and adjust the oscillator 
attenuator so that the signal is barely audible with the 
Receiver volume control turned on full. If the oscil-
lator is equipped with an Output meter, named the 
'meter and adjust the attenuator so that a half scale 
reading is obtained. 

Using a PhiIco 3161 filtre wrench. adjust the second 
I. F. condenser. This is numbered ( 23) 
The correct adjustment is obtained when the strongest 

signal is heard in the speaker or the masimurn reading 
is secured on the meter. 

Next adjust the secondary and primary I. F. con-
densers. These are ( 20) and ( 13). respectively. 

lyis,cou llect titi' oscillator rend Trt .t111111 t Itt Clip to the 
control grid 

'fifth PreqUI'liCy C nm pen sat or 

Connect the output of the oscillator to the antenna 
lead anti the housing of the Receiver. With tlie lire-river 
turned on and the oscillator set for 175 K.c . tune the 
Receiver to I 100 K.C.. the eighth harmonic . d 175 K C., 
and adjust the third wielder on the tuning cond. iim•r for 
maximum signal. This is the  • on the extreme left of 
the housing. 'Flee purpose of this adjustment is to 
line up the condenser so that 11.00 K.C. is tuned in at 
11.0 on the scale when the scale is set properly. 

It may be necessary to adjust the first two compen• 
sators on the tuning condensers at I Pan K C ere order 
to get strong enough signal through 

R. F. Coin pen sa or 

After the iletretor oscillator has been padded at I me 
K.C., adjust the first and second It 1' Condensers on 
timing condenser at I tOn K.C. 

Low Frequen Ural' pensuf 

Now tune thee Receiver to 700 K.C. and adjust the 
condenser ( 16) During this operatiml 
the tuning condenser must lee shifted and the cmitiali-

sator must be adjusted to bring in the masininsu signal 
After this has been done, cheek the adjustment ef titi 

bigh frequency condenser at 1100 K C again 

IMPORTANT —MODEL 9 CHANGES. 

Description 
New l'art No. replacing 

Old l'art No. 

Dial 
Mulder 
Padder 
Resistor ( 13,00o ohm) 
Antenna Coil 
R. F. Transformer 
Oscillator Coil 
I. F. Transformer 
Resistor (8,000 °bin) 

825.5 

04000-X 
040004 
8267 
1691.! 
06915 
06916 
06932 
8255 

6043 
1401(t. I ) 
14000- A 
7352 

06514 
g15902 
05975 
05901 

(Connected betw 
nal panel near (ij 
terminal of 0. 

Schema tie 
and Base 
View No 

61/ 

(z) 

cele fern». 

and B-i-

USING THE EA DYNAMOTOR 

Many Dealers and Service Stations have built up a 
profitable business selling and installing the EA Dyna-
motor for replacing " B" batteriii% and other power devices. 
A bit skeptical at first, they soon realized the market for 
this dynamotor and since then, repeat orders have come 
in, in nice volume. Intended primarily for use with the-
Model 3 and Model 7 as a battery replacement, service 
men have been quick to adapt it to all other takes of 
battery operated car radio. 
The installation instruction label is pasted to the inside 

bottom of the dynamotor housing, where st can be seen 
by anyone making the installation. It is vitally imeortant 
that these instructions be carried out in detail. 

Since the EA was first placed on the market, an ad-
ditional filter condenser has been placed on the "B+" 
lead. This condenser, 36I5-AZ, is mounted on the base at 
the rear of the dynamotor. When one of the EA dyna. 
motors equipped with this condenser is Installed with the 
Model 3 Philco Transitone or ails- radio in which "B—" 
e not grounded, this additional change must he made 

Remove the mounting screw from the 35I6- AZ 
condenser. Bend up the ground terminal which noe. 
malle is grounded he the mounting screw. Replace 
the mounting SC CC'.'. and be sure that the- old ground 
terminal does not make contact with the screw. TM, 
is important. 
The " 13—" lead, the black lead coming from t w 

rear of the dynamotor, which is connected to the 
ground terminal on the hase, must he disconnected 
from the ground terminal arid connected to the neey 
terminal on the 3615-AZ. 
The " B—'' terminal on the condenser must then 

be connected to the " B—" terminal on the terminal 
panel. This was formerly the "B+" screen terminal. 

This additional change must he made on all Model EA 
dynamotors having the 3615-AZ condenser connected tee 
"B+" when using the dynamotor with a Model 3 ter ait', 
other Receiver with a non-grounded " B--". otherwise 
will he impossible to clear up the dynamotor hum. 

MODEL EG VIBRATOR 

The Model EF Vibrator is a part of the Model bt. 
Receiver. Its counterpart for " II" battery replacement 
service is the Model EG Vibrator. Instead of being con-
nected with a cable and plug. it is equipped with a terminal 
panel for easy installation. 
When used as. a replacement unit for -II" batteries. 

siniply install in the old " 13" battery box or in am pkace 
that is convenient anti where the Vibrator will met be 
exposed tee water and dirt. The ; I.I ; on is easy, hot al 
the same time permanent. 

Simplicity in construction insures treedom !min trouble 
and efficient operation. Cut disc tungsten points eliminate. 
any possibility of troubles from contacts. Full wave recri-
ficition with the 84 rectifier tube developed especially fe» 
this tepe eel service is used to give a smooth flney id power. 
('omplete- filtering eliminates all hum. 

The terminal panel provides for th i• follow ine* connec• 
titenS: 
ra17 term n ial tot ceentrol. connecting to th (m r e ited 

rriv . 
(-13 terminal, 180 % tilts tee 200 volts for the " B" lead 

to the Receiver. 
I NT a terminal. an intermediate voltage foe Rece' 

ers requiring a tap voltage. 
—13 terminal, for Receivers requiring this lead. Noi-

mally it is riot grounded. This, however, can he accone 
pl sited by strapping tee the GN I) tenninal. 
GND terminal for ! reeerliding the chassis. 
Complete instructions for installing r re packed ,‘' H. 

each ‘" ihrator. 
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MODEL 5 CHANGES 

THE schematic—Fig. 4 shows a portion of the Model 
1 5 circuit with the latest changes. 

The 78-tube cathode resistor has been changed from 

1000 ohms to 500 ohms, a 1,500,000-ohm resistor has 

been added in the A. V. C. return lead to the control 

grids of the first and second tubes. The network and vol-

ume control circuits in the combined second detector and 

audio stages have been changed about. 

Two other resistors, not shown, have also been changed. 

Resistor (i_i) in the Model 5 schematic ( April " Service 

Broadcast") has been changed from 13,000 ohms to 

25,000 ohms and resistor 8 has been changed from 

10,000 ohms to 15,000 ohms. 

The L F. transformer retains the same part number, 

but due to certain construction changes, is now marked 

on the bracket with yellow paint. 

..F 

to Grid 
Circuit 
of 67 

) 

Tube 

MODEL 5 IMPROVEMENTS 

("- N some of the early Model 5 Receivers a frying or 
crackling noise may have been experienced. Ie some 

. cases it has been blamed on the vibrators and in others 
on the 6A7 tube. If there are any Model 5 Receivers 
held up in the service shop on account of a complaint of 
this nature, they can easily and quickly be corrected and 
pui back into service. 
Remove the grid clip from the grid cap of the 6A7 

tube and remove the grid lead from the clip. Using a 
stranded wire ( same size as the grid lead), connect it to 
the.grid clip and wind five turns of wire around the clip. 
Then splice and solder to the grid lead. Reconnect the 
clip to the cap on the tube. This makes an R. F. choke 
of just the proper size, which will eliminate practically 
all such complaints if they occur. 

For the more obstinate cases, wind thirty turns of No. 
16, solid, cotton-covered copper wit' around a lead pencil. 
Withdrawing the pencil leaves an air-core choke, which 
must be installed in the "A" lead between the low-voltage 
R. F. choke and the heater terminal of the 84 tube. Keep 
the choke in the vibrator section .of the Lase 

Sr.liter and tape the splices to prevent further trouble. 
The factory is inStalling. these chokes in all. Model S 

Receivers. 
iV visual examination of. one ,of the latest Model 5 

Receivers will give a better. idea of these changes.. 

INSTALLING THE MODEL 5 

emu Transitone 
Service Data 

Fig. 5 shows the changes made in the vibrator section 
of the Model S. The 200-ohm resistor 0 in the old sche-

matic has been removed from across the vibrator contacts. 
An .05 mfd, condenser will be added to the driver con-

tact spring to remove vibrator interference which may be 
picked up due to the increased sensitivity of the receiver. 

The thirty-turn choke, while not shown in the schematic 
as a part, is still used in wiring the receiver. Fig. 5 also 
shows a correction to the schematic in the April "Service 

Broadcast." The "A" lead to the "A" circuit of the re-
ceiver should be connected at the switch ahead of the "A" 
choke instead of being connected as shown in the earlier 
schematic. 

The speaker in the Model 5 is now enclosed in a fabric 
bag, which completely covers the rear of the speaker. This 

prevents iron cuttings and filings from lodging in the 
armature gap and causing rattles and buzzes. 

to Circuit of Receiver 

1. Use the best antenna that it is possible to install irf. 
the car. 

2. Use as little shielded antenna lead as possible.. 
3. After installing the Model 5 in the car and making 

all connections, the antenna stage should be padded to the 
car antenna. 

l'une in a weak broadcast signal between 120 and 150 
on the dial and adjust the padder on the condenser sec-
tion that is adjacent to the side of the housing. Adjust the 
padder until the maximum signal is heard in the speaker. 
If no broadcast signal of the proper frequency is . avail-
able, set up an oscillator or signal generator inside, the' car 
and adjust it to 1400 K. C. .A six-foot lead should be 
connected to the oscillator to radiate the test signal. Then 
adjust the padder, using the standard l'hilco padding 
wrench No. 3164. 

The factory is now putting a special hole in the lid of 
- the Model 5, just to make it easier to pad this stage. 

Insist on the best top antenna possible in each car. 
With a good antenna and the antenna stage properly 
padded, you will notice a big improvement in the Model 5 
performance. 

A SERVICE PRECAUTION 

The speaker cable should be dressed toward the vi-
brator end of the housing. The condenser plates should be 
tul!), -meshed, so that they cannot be bent out of align-
tnent by the speaker field or cable. 
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MODEL 10 RECEIVER 

The MODEL 10 represents the latest developments in single-unit automobile radio. Compact and easy to install, Its 

performance is amazing. 
A superheterodyne, using six of the latest tubes designed for automobile radio, it has a tremendous power output 

and is equipped with a full-size electro dynamic speaker, the same type as used in high-priced home radio Receivers. 
Four-point tone control is provided to satisfy the individual preference. Greater sensitivity, a three-section tun-

ing condenser giving improved selectivity and fidelity, inherently quiet circuits and all the other improvements, make 
this model the outstanding automobile radio. 

Added to this, the ease of installation characteristic of this model (only one unit to install, one lead to the antenna 
and one lead to the ammeter) makes it the most desirable one to sell, install or own. 

I. F. TRANSFORMER AND PADDERS 

A new style I. F. transformer complete with padders 
is used in the Model 10. 
The padders are placed in the top of the shield can 

one above the other. 
The primary padder is adjusted by means of the screw 

slot, accessible through the hole in the top of the shield 
can. The secondary padder is adjusted by means of the 
small hex nut, also accessible through the hole in the top 
of the shield. ( See Figs. 1 and 2.) 
The coil windings terminate in leads instead of ter-

minals or lugs. The color scheme of the leads is given in 
Fig. 1. 

1f replacements are ever necessary, replace the entire 
coil assembly 38-5274 for the first 
I. F. stage and 38-5275 for the 
second I. F. stage. Neither the 
coil nor the padders will be fur-
nished separately. Order only by 
the above numbers. no. 1 

MODEL 10 ADJUSTMENTS 

All adjustments have been carefully checked at the 
factory. If, however, it is found necessary to readjust 
the padding condensers, this procedure must be followed 
carefully. Do not attempt to make any adjustments 
until the procedure is clearly understood or without the 
use of a good oscillator or signal generator and output 
meter. The Philco Set Tester 048 is highly recommended 
for this procedure and for all service work. 
The Receiver must be connected to a six-volt storage 

battery and turned on for operation. It is assumed that 
tubes have been checked and that the Receiver is in 
good condition except for the padding adjustments. 
Remove the speaker lid from the Receiver and discon-

nect the antenna lead from the Receiver. Remove the 
grid cap from the 6A7 tube ( for location see Fig. 2). 

Set up the signal generator and adjust it to exactly 
260 K. C. Connect the generator lead to the grid cap of 
the 6A7 tube. ( See Fig. 2.) The output meter must be 
connected by means of an adapter to the small prong of 
the speaker plug and to the chassis. 
The Receiver volume control must be turned on to 

approximately full volume and the attenuator in the gen-
erator set for a half-scale reading of the output meter. 
The padders and e are adjusted first (Figs. 2 and 

3.) Turn the adjusting screw e all the way in. A metal 
-screw driver can be used for this. Then, with generator 
attenuator set so there is approximately half-scale read-
ing, adjust the nut C) with a fibre wrench for the maxi-
mum reading on the output meter. 
Then adjust the screw p for maximum reading on the 

meter. This adjustment is critical. Note the maximum 
reading obtainable and then turn the screw in again and 
readjust, just bringing the adjustment up to the maximum 
reading. Do not pass it and then back off. 

TUNING 
CONDENUP, 

o 
o 
O 

MinEMPÉLIM 

MIAMI& 

1418H FREQUENCY PADGER 
r-•  

HOLES FOIlli ALIGNING CONFERSt 

9-_44TUU 
ty, 6 eitf 

Fis. 2 

Repeat the above procedure with the condensers 
and e. 

After padding the first I. F. stage, remove the gen-
erator lead from the 6A7 tube and reconnect the grid lead 
to the 6M tube. Connect the antenna lead to the Re-
ceiver. Set the generator to 1500 K. C. and then connect 
the generator lead to the antenna lead. 
There are four holes in line, one in each of the sections 

of the tuning condenser housing. ( See Fig. 2.) Place a 
nail of the size that fits snugly through the holes and then 
turn the condenser plates out of mesh until they strike 
against the nail. 

With the tuning condenser in this position adjust the 
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high- frequency padder (i) until the maximum reading is 
obtained in the output meter. This is the true setting 
for 1500 K. C., 150 on the dial seal( 

Next turn the condenser plates in mesh to 140 on the 
:tale, 1400 K. C., and set the signal generator for 1400 
K. C. The R. F. padder 04 and the antenna padder ® 
are next adjusted for the maximum reading on the output 
meter. 
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MODEL 10 
Transitone 

Sohematio,Chassis 
Parts List 

Turn the condenser plates in mesh to 60 on the scale, 
600 K. C., and readjust the signal generator to this fre-
quency. Adjust the low-frequency padder for the 
maximum meter reading. 

Recheck the adjustments and then remove all test leads. 
If this procedure has been carefully followed and an 
accurately calibrated oscillator or signal generator used. 
(he Receiver is adjusted properly. 

MODEL 10 PARTS LIST 

14j.1 

MacKay AI_ letET 

(i) Antenna Transformer 32-1220 
Tuning Condenser  30-1083 
1st Padder ( in tuning cond.)   
Resistor ( 100.000 ohms)  6099 
Condenser (.05 tufd.) 30-4020 
R. F. Transformer.... -.. 32-1221 
Condenser (Am mfd.)  30-4020 
2nd Padder (in tuning cond.) . 
3rd Padder ( in tuning cond.) .. 
Resistor (Tom) ohms)   6098 
Oscillator Transformer   32-1222 
Condenser (.00025 mid.)... 3082 
Padder . ...... 04000S 
Resistor ( 15.000 ohms).... • 6208 
Padder (prim. 1st I. F.) _31-6007 

1,6) I. F. Transformer (1st)  38-5274 
17) Resistor (500.000ohms) 6097 

Padder (secondary 1st I. F.).31-6007 
i‘tlij Condenses (.05 mfd.) - . 30-40e 

t32 Condenser (.5 add.) 30-4058 
Resistor (500 ohms). 6977 

:2-3) Resistor (500.000 ohms). 6097 
is..) Condenser (.00011 mfd.) 4510 
24, Padder ( prim. 2nd I. F.) . 31-6008 

I. F. Transformer (2nd) 38-5275 
2s, Kidder (seeondary 2nd I. F.).31-6008 
r Resistor ( 100.000 ohms) . 6099 
' Condenser (.00025 mfd.) 3082 

26, Condenser (.01 add.) . 30-4051 
?it). Vol. Control Assembly 38-5280 

58 

it,..jstor ( 2.000.000 ohms) 33-727685 

Condewer ( 101025 mfd.) 28, 

Re-idor ( 2..0.000 ohms) 

Conden.er 006 tufd.) 30-1024 

turd.: 25mfd.)30-2027 
7,9n7 

121/ 

Itc,i.tor ( 54)0.000 olems) 

It••-1 ,tor ohms) 

( .8!), indd.) 31)-1024 

f..rui..r 2 

Oult . 1114( CM ) 3:f) - J11111( 4; 20 

:17 

28 22 

! 16 ,F0)¡3‘) 

- 

@.) Field Coil Assembly. 
(-1-2) Tone Control. 

Pilot Lamp 
na Condenser (.25 mfd.) • • 

Rasistor (20,000 ohms) 
Condenser (.05 mfd.) 
Resistor (32,000 ohms) 
Condenser ( 5 mfd.) 

. 36-3)120 
30-4056 

  6608 
04360 

  6649 
 30-4020 

  3525 
  30-4048 

Lesistor (2(10 ohms)   7217 
Resistor ( 100 ohms)   7838 
A Choke.. . ..... 32-7109 
15 Amp. Fuse .. . 7227 
Condenser (.5 mid.). 
Vibrator Choke . 

Vibrator.. es) 
Condenser (.5 mfd.). 

Condenser (.05 mfd.).. 
Resistor (200 ohms)   

• Resistor (200 ohms)  
Condenser (.00125 mid ).. 

61 Power Transformer 
62 Condenser (.01 mfd.)  

(.e. Filter Condenser „  
e)l 11 Chokes 
0 R. F. Chokes ., 

Resistor (50.000 ohms) 4237 
Resistor (7 ohms) , 5110 
Spark Plug Resistors ., 4531 
Distributor Resistor 4546 
SerPW Type Resistor 4&51 
Interference Condenser. . 30-4007 
DiM. 
Studs 
Nuts (moumMe) 
Knobs 

27-5022 
28-6036 

W55 

  03:134 

Battery Cable . 38-521'6 
Antenna Lead . 38-5161 
Control Unit Assembly 42-5056 

A Not . 55821 

Key . 0091 

• j,•10.11')d SOCKET Reeiliki5Obtdr 

o 

44, 44 45 50 e 44. 33 .49 

FIG. 4 

56' 

1 

. 30-4C6I 

. 32-1235 
.30-4061 
. 38-5036 
30-4039 

7217 
7217 
5886 

 32-7098 
30-4051 
30-2015 
32-7038 
32-1078 

65 yleltstnnsocgi 
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Traneitone 

.= 

No, In 
Figs. 
land 2 Description Part No. 

Resistor (5,000 ohm) 6096 
Antenna Coil 05903 
Resistor ( 100,000 ohm) 6999 
Tuning Condenser  0.4308 

0 By-pass Condenser 

(.05 mfd.) ' 3615-AN 
0 Compensator section on 

tuning condenser  

0 By-pass Condenser 
(.05 mfd.)... 3615-AT 

Resistor (500 ohm)  6977 
Detector Coil . 05902 

B
R
O
W
N
 W
r
r
H
 Y
U
l
O
W
1
R
A
C
C
r
t
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— fix) 
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rr 
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PARTS LIST 
No. in 
Figs. 
land 2 Description Part No. 

(2) Compensator section on 
tuning condenser  

® Resistor (2.7 ohm) 8511 
0 Resistor (8,000 ohm) 5838 
T)s Compensating Cond... . 04000-A 
14 Oscillator Coil 05975 

15 Condenser (.007 told.) 45'20 
0 Compensating Cond... . 04000-S 

0 Compensator section on 
tuning condenser  

is First I. F. Transformer...05970 

\ILO Resistor (500,000 ohm) ... . 6097 
e Compensating Cond.. . 04000-D 
0 Condenser (.05 mid.) .. 3615-AK 
O Resistor (500 ohm) 6977 

0 Compensating Cond...04000-D 
24 Resistor (20,000 ohm) 11650 
25 Condenser (.25 mfd., 

.5 mfd., 8 mfd.) 04354 
26 Second I. F. Transformer 05901 
27 Resistor ( 109,000 ohm) .... 6099 

O Resistor (500,000 ohm).... 6097 
29 Resistor ( 100,000 ohm).. . 6099 
30. Resistor ( 20,000 ohm)... 6649 

• Condmser (.00025 mfd ). . 3082 
32 Condenser (.0002 .4059 

33 Resistor (50,000 ohm)  • 4237 
(F!) Condenser (.09 'add.. • . 4959-Y 
(4 Audio Transformer ..... 7535 

3.ci) Volume Control ( 500.00(1 
ohm) and switeii 7525 

() Pil,.t Lqinp   .. 17,1;7 

No. in 
Figs. 
land 2 Description Part No. 

o 
o 

0 
o 

Resistor (7 ohm). 5110' 

Resistor (700 ohm) 6443 
Condonsbr (.002 mfd ) 6853 

Outtiut Transformer 2598 
Cone and Coil.. ... 02823 
Field COil  02794 

ci Resistor ( 25.000 ohm) . . 4516 
Interstage Shield 0'910 
Dynamotor Eli ....... . ..  05389 
Dynamotor EA (for battery 
replacements)  05388 

Receiver Studs .   6122 
Shielded Loom ( IS" high 

tension shield) . 
Shieldorl Loom (30" high 

tension shield) . . . 
Spark Plug Resistor  
Distributor Resistor  
Screw Type lirsistors 
It. t erference Condensers. 
Kind   5166 
Speaker Extension Cable .... 029s1 
Ilynamoter Filter Chokr . 
Dynamotor Filter Condenser 
I lat'ge unit t 

Dynamotor lilt er cwider., 
(small  1.. .. • • • 05724 

Dynamotor It Choke (small 
unit only)  05716 

Is" Volume Control Shaft. . 6351 
IS" Totting Contrttl Shaft . 1;352 
32" Volume Coro r.! Shaft... 612S 
32" Tutting Control Shaft. . til 29 
48" Volume Control Shaft... 629s 
-IS" Tuning Control Shaft t,29.4 
120" Volume Control Shaft . n3:,5 
120" Tuning Control Shaft Strict 

1 tscillator ( for adjusting 
3. 7, s. Nlodel 095 

I'd re itironril 3164 

11.13S7 

17,3 I 

01i 05C 

I.F.SOCKET fi I SOCKET 

1,22 

OUTPUT '2"DET 5DCKET 

SOCKET 
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AUBURN 1931 

8 Cylinder 

BATTERY TERMINAL GROUNDED + (Make 
Internal change in receiver). 

LOCATION OF RECEIVER..Right side under 
cowl close to right side of ear, as high as pos. 

LOCATION OF LOUDSPEAKER—Vertical center-
line of loudspeaker in line with steering column, 
as high as possible. 

LOCATION OF " 13" BATTERY BOX—Under 
right rear floor, diagonally and close to cross-
member, plug to front. 

LOCATION OF ANTENNA PLATE—On right 
frame channel, front hanger just ahead of stor-
age battery. 

APPLICATION OF ICNITION SUPPRESSORS— 
Distributor: Spliee-in type near distributor. 
Plugs: Mount vertically on plugs. 

APPLICATION OF FILTER CAPACITORS— 
Generator: Fasten under outside eut-out screw, 

connect pigtail to inside cut-out terminal. 
Coil: Fasten under rear coil mounting nut, con-

nect pigtail to rear coil terminal. 
Ammeter, Fasten under right upper instrument 
board s,- mss, pigt ail to battery terminal of 
ammeter. 

SPECIAL NOTES—Ground cable shields to eoin. 
eidental lock cable. Avoid running antenna lead-
in or any cables through engine compartment. 
Ground antenna lead-in shield to antenna hanger 
stud if plate antenna is used. 

BUICK 1930 • 

40 Series 

BATTERY TERMINAL GROUNDED— 

LOCATION OF RECEIVER—Right side under 
cowl, close to right side of car and as high as 
possible. 

LOCATION OF LOUDSPEAKER—Vertical center-
line of loudspeaker 6" left of, tenter of bulk-
head and as high as possible. 

LOCATION OF "B" BATTERY BOX—Under 
right rear floor, behind crossmember, plug to 
the front. 

LOCATION' OF ANTENNA PLATE—On right 
frame channel, front hanger ahead of storage 
battery. 

APPLICATION OF It1NITION SUPPRESSORS— 
Distributor: Plug-in type. 
Plugs: Mounted at right angle to plugs under 
cover plate of engine. 

Al'PLICATION OF FILTER CAPACITORS— 
Generator: Fasten under outside cut-out mount-

ing screw. Connect pigtail to inside cut-out 
terminal. 

Coil: Fasten under outside coil bracket bolt, 

connect pigtail to outside coil terminal. 
Ammeter: Fasten under panel mounting screw 
below ammeter, connect pigtail to terminal 
giving best results. 

SPECIAL NOTES—Avoid running antenna lead-
in or any connecting cables through engine coin-
partment. If roof antenna is used, lead-in should 
be shielded and come down right windshield 
column. 

BUICK 50 SERIES 1932 

8 Cylinder 

BATTERY TERMINAL GROUNDED— 
LOCATION OF RECEIVER-1" below cowl com-
partment and 12" from right aide of car under 
cowl. 

LOCATION Or• LOUDSPEAKER—Close to left 
side of ear under cowl, above windshield wiper 
tube. Tube must be bent to clear. 

'LOCATION OF "B" BATTERY BOX—Under 
right side between radius rod and frame channel, 
plug to the rear. 

LOCATION OF ANTENNA PLATE—On left 
frame channel, front hanger just back of storage 
battery. 

APPLICATION OF IllNITION SUPPRESSORS--
Distributor: Plug.in type. 
Plugs: Splice-in type, in, each plug wire near 

distributor. 

APPLICATION OF FILTER CAPACITORS— 

Generator Fasten under outside cut-out mount-
ing screw, connect pigtail to inside cut-out 
terminal. 

Coil: Fasten under outside coil bracket bolt, 
connect pigtail to outside coil terminal. 

Ammeter: Fasten under bottom circuit breaker 
screw, connect pigtail to terminal giving 
best resulta. 

line of loudspeaker in line with cowl ventilator 

SPECIAL NOTES—Bend wiper tube down to clear 
speaker. Put tape around generator capacitor to 
prevent short circuit. Avoid running antenna 
lead-in or any connecting cables through engine 
compartment. There is room for " B" Battery 
behind rear seat back cushion in some bodies. 
If roof antenna is used, lead-in should be shielded 
and come down right windshield column. If roof 
antenna is used, it may be necessary to place a 
switch-in in the wire from the ammeter to the 
dome light on the lower right hand edge of in-
strument panel so that the dome light light is dis-
connected during operation. 

BUICK 60 SERIES 1932 

8 Cylinder 

BATTERY TERMINAL GROUNDED— 

LOCATION OF RECEIVER-1" below cowl corn-

partment and IV2" to right of " spark control" . 
entrance on bulkhead under cowL 

LOCATION OF LOUDSPEAKER—Vertical center-
letrer when open. Lower edge of speaker even 
with end of lever. 

LOCATION OF "B" BATTERY BOX—Battery 
box cannot be used. Place "B" battery sections 
in original packing, behind rear seat back cush-
ion. 

LOCATION OF' ANTENNA PLATE—On right 
frame channel. 

APPLICATION OF IGNITION SUPPRESSORS— 
Distributor: Plub-in type. 
Plugs: Splice-in type, in each plug wire. 

APPLICATION OF FILTER CAPACITORS— 
Generator Fasten under outside cut.out mount-

ing screw and connect pigtail to inside cut-
out terminal. 

Coil: Fasten under outside coil bracket bolt 
and connect pigtail to outside coif terminal. 

Ammeter: Fasten under bottom circuit breaker 
screw, connecting pigtail for best results. 

SPECIAL NOTES—Put tape around generator 
capacitor to prevent short circuit. Avoid running 
antenna lead-in or any connecting cables through 
engine compartment. There is room for " B" 
Battery behind rear seat back cushion in some 
bodies. If roof antenna is used, lead-in should 
he shielded and come down right windshield 
column. If roof antenna is used it may be neces-
sary to place a switch in the wire from the 
ammeter to the dome light on the lower right 
hand edge of instrument panel so that the dome 
light line may be opened during operation. 

BUICK 80 SERIES 1932 

8 Cylinder 

BATTERY TERMINAL GROUNDED— 
LOCATItiN OF RECEIVER—Sanie as 60 aeries. 

LOCATION OF LOUDSPEAKER—Close to left 
side of ear under cowl, bottom 2" lower than 
"Ride Control" rod. 

LOCATION OF " B" BATTERY BOX—Same as 
60 series. 

LOCATION OF ANTENNA PLATE—On right 
frame channel, front hanger just back of battery. 

APPLICATION OF IGNITION SUPPRESSORS— 
Same as 60 series. 

APPLICATION OF FILTER CAPACITORS— 
Generator Fasten under outside cut-out mount-

ing screw, connect pigtail to inside cut-out 
terminal. 

Coil: Fasten under outside coil bracket bolt, 
connect pigtail to outside coil terminal. 

Ammeter: Fasten under bottom circuit breaker 
screw, connecting pigtail to terminal that 
gives best results. 

SPECIAL NOTES—Same as 60 series. 

BUICK 90 SERIES 1932 

8 Cylinder 

BATTERY TERMINAL GROUNDED— 
LOCATION OF RECEIVER—Same as. 60 series. 
LOCATION OF LOUDSPEAKER—Close to left 

aide of car under cowl, bottom 11/2 " lower than 
"Ride Control" rod. 

LOCATION OF "B" BATTERY BOX—Under 
right side, between radius rod and frame 
channel, front hanger just back of storage bat-
tery. 

APPLICATION OF IGNITION SUPPRESSORS— 
Distributor: Plug-in type. 
Plugs: Splice-in type, in each plug wire. 

APPLICATION OF FILTER CAPACITORS— 
Generator: Fasten under outside cut-out mount-

ing screw, connect pigtail to inside cut-out 
terminal. 

Coil: Fasten under outside coil bracket bolt, 
connect pigtail to outride coil terminal. 

Ammeter: Fasten under bottom circuit-breaker 
screw, connecting pigtail to the terminal 
that gives best results. 

SPECIAL NOTES—Same as 60 series. 

CADILLAC 1931 
v-s 

BATTERY TERMINAL GROUNDED + (Make 
internal change in receiver). 

LOCATION OF RECEIVER—Close to right side of 
car under cowl, 7" above intersection of toe-
board and bulkhead. 

LOCATION OF LOUDSPEAKER—Vertical center-
line of loudspeaker in line with center of bulk-
head under cowl and as high as possible. 

LOCATION OF "B" BATTERY BOX—Under 
right rear floor, behind storage battery hanger, 
plug to the rear. 

LOCATION OF ANTENNA PLATE—On right 
frame channel, front hanger in line with rear 
end of starting motor. 

APPLICATION OF IGNITION SUPPRESSORS— 
Distributor: Spike-in type.--near distributor. 
Plugs: Mounted at right angle to plugs. 

APLICATION OF FILTER CAPACITORS— 
Generator: Fasten under outside cut-out mount-

ing screw, connect pigtail to front cut-out 
terminal. 

Coil: Fasten under upper junction box wing 
nut, connect pigtail to coil wire terminal in 
junction box. 

Ammeter: Make hole and bolt to bottom edge 
of instrument panel, connect foi' best re-
sults. 

SPECIAL NOTES—Move hole for thermometer 
wire 41/2 " to the left in bulkhead. If roof An. 
tanna is used, it may be necessary to bond to 
the bulkhead pipes and control rods that enter 
from the engine compartment. Roof antenna in-
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Otted ..• • ,I 11 I 21,t 

P01111,111 °id 

1.01111111e : 11110111. It MI le ol ills rollerei 11IS 

'beg:11101 elleirS111.1.111 limemve primary 

wire, connect 'tog uoti jutorl 1011 11.10, 1'1'0111 

Seedbed:1 iii:11,1101.1. shield up 10 .1 eloor 

SOhirr I hcrt•I Support wire .. looc 

brae, rod urth metal , lamps 

CADILLAC 1931 

V.I2 

ISATTERN' TERAIIN.U. faird ,N111-11) . ( Make 

internal chatter in teems,. 
1,0rATIoN tile RECER'ER—Close to right side 

gi eat um ', aderseetion ut toe. 

board (old bulkhead 

1.1.1 11SPEAKF:11 high pos 

nialei coo bet " eeri e ttetut nreakt j and 

gas line entraocc Stand . itt Ir  bulkh..trl 

eleai gas line 

1,01*.1T11.N 1.1 • ii.vrrEun 

boy raltliol In Ts,.. „ aterproo. 

each I., . Km 

I, ru lo:, 1.1,111101d • !.. 

...• I h.notel and I-Mining 
hoot Led hark or tvitming board 

loght 

1.( 11.A.111.N /I- .NNTENN.1 b.. no 

ri•einoot nil Use 

ATII I ir It N ITII IN: SI I'rliESst 

I listhbutor *1 co plug el IMO 

hoe. Spit',' ut, t te lieu, plugs 

l'I'1.11'.\ T11 1\ 1 ir FILTEli 

Vasty.. mot.. top Sell, dd. bearing 
Male rootwer Ionia.' 1.. genet/11.o terminal 

roil Fasten to coil idalim ir,.It e -et 

T o root terioinai i- i': 10 wire from 

.V........tei • toll to 1 ttom edge 

oi mstionood (.... mmcming metal( rot 

st 

srl-A 1AI. \ tit FiN: linel antrum, livid:idea al file 

turs 1.1 ed doe. le ', ell! it dedISIlield r011111111. Test 

endelol 1.1 ot yold1 

le ol it,, do ttttt tom rubles 11.1 ouch engine 

moni...rinout I I tool .: 111011111 J,, llSedl, it lied ., lie 

go t t to lie Mills head loin, and 

oink t hid iidtt be Pee one ••••odi. o 1 

lorld 

CADILLAC 1931 

V 16 

1(AVI Eli 1 TEumiNAL 1:10 ' N I 'Eli ( 111:Me 

ad( rual !mime 

Mil liErEIV to...board 

rosei .ned from rti.,1.1 sole id ean 'under moil 

:11onnotnog 'ro-he! 10 Slielol 0 1.1 i'l ** from bulk 

head 

1.1.CATION lir 1.111 DSI'EA10e.lf ‘ e.t.eal eernlen 

hoe of loudspeaker it, hoe old, reolen 01 start 
um pedal and bottom ...lee :it ;deed, toe. 

1/(Yllnd riser. 

e* A 11 iN id." I( ' A TT It Y 110 X--It atte ry 
box cannot be .% heavy waterproof ran 
may be constr....led I., fasten very securely he. 
twee:. the mid frame ehannel and the fetuler 
well underneath the front fender. 

Loc.1TIoN .VNTENNA MATE-1.'111er right 

See speria I note for ',minding in• 

st rue! ions. 

.‘PPLICATIoN 11;NITII iN SUPPRESSORS— 

DIST 1-1bIltoe TO° s'ilier,in type, near distribu. 

tor. 

Plugs Splwedu type tumu plugs. 
PPLICATIl IN Ole inurtat CAPACITORS • 

((tolerator Fasten under top screw of heariog 
plate, ermileet pigtail to generator terminal. 

Coll Fasten to roil ,'lamp bolt. connect pigtail 

to end terminal eonneeted to wire from 
switch 

Ammetet. Fasten under upper right instru-
ment board nut. try• pigtail ttttt eetions for 
In.si results. 

SPEI 'I A I. Ni/TES- -If roof antenna is used, it may 
be ¡ wee:eery to bond to the bulkhead pipe eon-
t 'ut rods that enter from the engine comport• 

Holly anteima installed at faetory, 
down right windshield column. Test for ground 
before using. Avoid running amenna lead-in or 

any emanerting "able through engine compart• 
ment If plate antenna ta used remove inside 
holts from front and rear brackets and mount 

right running board. Drill braekets for 
rive. sixteenth inch bolts and fasten with an. 
'mom hanger st"Ida Spas, plate hemos. oiler 
..f running hoard 

CHEVROLET 1930 
6 Cylinder 

It.‘1"I'ElltY TERMINAL CROUNDED 
LoCATIoN tle If EcEIV Eli .- Close tu ¡Kid side 

mii ouder and is high as pOSSIldle. 
1,I 11AT11 IN Lot:DSPEAKER—Close to left 

s..I.• of oar under cowl and us high us possible. 
I 'A l'ION OF " B" BATTERY BOX—Under 

rtglit rear fluor diagonally behind crone mendter, 
(due to the rear. 

Ltd:ATM IN Ole ANTENIMA PLATE-- On right 
trame ehannel, hold banger just ahead of slur. 
age battery. 

APPLICATION Ole 11.1NITIVIN SUPPRESSORS--
Distributor: Plug-in type 
Plugs. Mount at right angle to plugs and 

swing to meet wires. 
A l'I'Llt 'AT1ON Ole FILTER CAPAI:prolis 

ficileiatur . rosteii undo outside tut-eut mount 
tug serew, emmert pigtail to rear etit-out 
terminal. 

Coil: None used. 
Ammeter: Fasten under lower gus gunge 
mounting strew, emoteet plated to batter" 
ter ttt i tt al of ammeter. 

SPECIAL NOTES. If roof antenna is used it mny 

lie to tiesNaQ b. place a sw del. it, ilue wire Mail 
the anonet.-r to the dome light tot the lower 
right hand edge of instrument panel Re ttttt se 
red wire lion, starting switch and two yellow 
wires that connect to Ignition coil, shield eirli 
otte separately, 'and reeonnect. Bond shieids to 

hulkhearl. If roof antenna is used, lead.in should 
be shielded and conte down right wind:shield 
enlition. Tape should be plared over metal braid 
on - II" cable and cable tacked up to floor 
hoards. " A" Battery wire should be eonneeted 
directly to storage Battery. Avoid running :di 
tenna lead-in or any conneeling rabies through 

engine compartment. There is room for " It" 
Battery behind rear seat baek cushion in :ionic 
bodies. It' a roof antenna ru used, it may le 
necessary t.. shield the toe- hoard with coupe.-
screen. 

CHEVROLET ALL MODELS 1932 

6 Cylinder 

BA'fTERY l'ERMINAL GROUNDED - 

LOCATION t de RECEIVER—Close to right sole 

of ear under cowl and 14" above floor board. 
LOCATION Ole LOUDSPEAKER--b" ,, hose inter 

section of toe-board and bulkhead, sertimil vet, 

ter line r," from left side of ear under cowl 
LOCATION OF " B” BATTERY BOX—Below 

tool tray under right front seat. IIVISCeld brake 

rod and right frame chaiiiiro plug to the rear. 
LOCATION OF ANTENNA PLATE—On right 
frame rinitis,- I, it,,,,, moon, JUNI hiirls id. storage 

halter). 

.\1'1'1,1CAT111N IlliNITI./N SI•I'lliESSt1118 

Distributor Plug in type. 
Plugs Mount at righl angle plugs   

>Wing It. meet wires. 
A PPLICATIl IN OF FILTEIC CAPACITORS— 

ilonerator • Fasten under outsides:to out mount 
nog sereo, d. ttttt 'eh pigtail to tint eut . tital 
terminal. 

I od, Fasten under inside ietaining bolt, 

try coimeeting idig1;o1 t. , eidell coil terminal 
for best results. 

A ler. Make holy and bolt to lower edge 
of instrument panel, ...digital ilug pigtail to 
the ammeter terminal that gts es licsit iv. 
suits. 

SPECIAL Ni 'TES •- If too( wilt-iota is used, It may 
IlereNNI le IrliSee a SU dell in the wire front 

thr  .t.r to the d  light on the lower 
mg Id Imnit edge of instrument panel. Itell/OVe 

red note 1.10111 sturtitm switela and two yellow 
Nile,: that moaner( to ignition eoil • shield each 

une separately, and feee ttttt filled shields Ill 

Idellitlei01 If soot amt.:Iota is used, leadda should 
sloebted and tome down 'right windshield 

column Care treat Ile /1118e111111; 

anntemna phste not tu squeeze gas line. There is 
r....... for •• It'' battery. behind tear seat heel: 

rUSilIOn in "Mute A battery wire should 
he connected direetly to storage battery. Avoid 

running antenna leadm. or any conneeting cables 
through engine compartment. Tape should he 

(oer metal braid on " e" cable and cable 
ta.du il up to Imarda. If a 1%44 antenna is 

11Seil, ut not> iiceessary to shield the toe-hoard 

with eopper screen. 

CHRYSLER 1931 

6 Cylinder 

i:ATTElt TERMINAL (IROUNDED i (Make 

internal change in receiver). 

LoCATION RECEIVER—Close to right side 
of ear under eowl, 11/2" above intersection of 
toe- board lind bulkhead. 

LOCATION OF 1.01.'DSPEAKER—Yertimil center-
line of lowlapeaker in tune with brake pedal arin, 
as high as possible and clear of et.wl ventilator. 

1.01'ATION Ole •• 11," BA'fTERY It0X--Below 
metal floor mole, left front seat Just behind 

ontlineinItel to t he Mite. 

1..11:ATI 1 r ANTENNA PLATE—On left frame 

channel front hanger Itot ahead of storage 1,0 

trry. 
A PPLICATIt IN 

DISI111.11101. 

Plugs M 

1.(NITIoN St l'I'ItEssi ill--

1'1,1g no type. 

  scrtieally on plugs. 

Arr1.11.'ATItiN FILTF:ic CAPACITORS--
Itenendor Fasten mole' outside eutreut ttttt tint-

ing titres, minnert plgtail tu 'eat eUlm111 

elreltee11011. 

FaS1011 uppei Pod mounting 

sir,',., eldllere1 l'ight roil terminal 
.bonleter Fasten under panel Ware nut, try 

putted miniarel s been l'1,1111S 

SI .E1 .1A1. Nt /TES - Rudd tow' se:dilator loner 
"lie'? lie offset 2" to Ilion reeriirr Roof 

...galled at factory, lead ill down right 

...kn., Test for gr d befdie u.' 
rio 4... Ink cur u hell attaching antenna 

nol to Modem /.1 gai. line Shield Neetaulary 

5% ' le front veil I o iliNIrdnilni. :lint I I 'shield 

In bulkhead primary w conneeting 

and breaker, & Ole Serino ry omnafolil, slu,,'ld 

;and bond to hull:head in eimine Avoid running 
antenna lead in or any ....itneetillit through 
engine compartment. If roof antenna ia 'Med, it 

may be to plare a aniteh in the wire 

from the antinmer t,, the dome light, on the 
lower right hand edge of instrument pat..-1 

CHRYSLER 1931 

8 Cylinder 

tatill•NDKI) e- ( Make 
elmeige 

I I. iN to right si.le 

of eat illitlet. ten!, leolhoo e,ro edit 11.1.-to, 

tiro. of too•dtoant 1411 
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LOCATION OF LOUDSPEAKER— Verneal i•enter 

line of loudspeaker in line with left cowl venti-
lator lever when open, as high cis possible :old 

alear. 
.I.00A'floN ter " B" ItAtl'EliV PAIN 

tray under left front scat. 

te boll 

LOCATION DP ANTENN \ Same as 8 

cylinder model. 

.‘PI'LICATION or SUPPICESStiliS 

i/istrilintor Ping•in type. 

Moniii at. right angle to plugs and 
swing to meet wires. 

Ii-' 

¿ surin tv l'asli-11 wilder outside eut ...... tet • 

mg scree, mom..? to rear eut-ont 

col ee t ion. 

FaStes1 limier upper roil mounting serew. 
el.!, Hill II:2 t ad to right end terminal. 

Ammeter. Fasten under 1..iier gris gatigs. 

try pigtail ¡quince :i.e.. j,er lri-st results. 

Sl'Et • IA I. Nirl'ES eowl eyed ilator lever 
must be beret Up antenna Inst,dleil rl 

fselor. lead in ilowii right windshield m.11111111. 

Test i.er gr lllll before using. Shield sei-onclary 
wire fn., to distributor and lllll I Shield 

lki litilkIn ail it.. irilar, uric,. ekkiIlleld 

etell breaker. from seminilar.,• lo.minild. shield 
liuddiead 1.1. en gill. 

audemila lembis eo..eieet 11g ',lisle throng!, 

engine eemillearetnetit it, most be taken whet. 

attaching ari lma. plate urn t to suum./... gas line-. 
if re .,,f till ' titi., is use, . ' is, t be eieeessar ti. 

loiaei ›. 1% 11 , 11 it, the ,e ¡I'm,' t Ile :11111011 el . ti, 

the itill.le 11011 td. liii• ,riWee right hand edge of 

umemi N., 111.11 rl,, d  light line may 
opmied e the reeeiser is rue 1.m- ration. 

CHRYSLER IMPERIAL 1831 

8 Cylinder 

It.V1•1*EK1 TEliNIIN.11. idiot NliKli 
interim! ebange lit reeeicer,. 

ItEl VEIj liksk• riidik side 

lino lei' 1..4, I above uoterseet am of toe• 
lowed and litilkhimil. 

1,1 ICATItiN /1-• IA isl•E ‘ k ER Vi.rt Wet ees. 

ter.lii of I  • Ispeaket• in line with ' starting 

pedal. as l,r,4u:IS IIIIISstble. 

:\ I I • I blow tool 

tr,y ••• 1'lug t,, lse rcur. 

l/li'.\lIts\ \ N.\ PLATE t lei left frame 
t ee just 1,a.1: of steerage bat-

tery. 
APPLICATIoN it;\ Fritts suppi¿Essoits 

Distributor: Splieern type near distributor. 
l'Iuugs:lli,uitii at right :Ingle to plugs and 
swing to meet wires. 

Appt,te.vriiiN 1 It;MTH'S SUPI'ItEsSoRS--
Distributor: Plug in type 

l'Iugs. 11.111111 tut-tie:illy kill 

APPLICA'FION 1,113ER CAPACITORS--

Make 

tienei.itor Fasten mole, untside etit-out 

nitiiiiiiing scrim, in ski pigtail to rear rut' 

tenurial. 

Coil under lower eoil mounting nut. 
Comieet togtail to right toil terminal. 

%wonder Past,',, under right eireiiii breaker 

mounting beret.. 

Connect pigtail to the terminal that gives hest 
results. 

SPECIAL NOTES--Roof antenna installed at fac-

tory, lead-in down right windshield column. Test 

for ground before using. Remove primary wire, 

connecting coil and breaker, from secondary 

manifold, shield and bond to bulkhead or engine. 

Avoid running antenna lead-in or any connecting 

eable through engine compartsuent. Shield sec-

ondary wire front coil to distributor and bond 

shield to bulkhead. Care must be taken when 

attaching antenna plate not to squeeze gas line. 
If roof antenna is used, it may lie necessary to 

place a switch is the wire (ru mile ammeter 

to the dome light on the lower right hand edge 
of instrument panel. 

DE SOTO COUPE 1931 

6 Cylinder 

BATTER1' TERMINAL I.:ROUNDED s bloke in-

ternal change ou receiver). 

LOCATION OF RECEIVER—Close to rigid side of 

ear under eow I, us high as possible. 

1.4)CA7VION LOIDSPEAKER—Left sole of ear 

above steering column. 

LOCATION Ole " It" BATTERY BOX—Nut used. 

Plate " B" battery cieetions, in original packing, 
Ill rear mittapartment. 

IAICA'I•10N /I" ANTENNA PLATE—Under chassis 

in front of rear wheels, a hanger to eat-ti side 
eliannel. 

A P 'ATIt t IF FILTER t ;.ft PACII'ORS-

Generator: Fasten under outside eut-otit mount-

ing screw, minitect pigtail to rear eutditit 

terminal. 

Coil: Neu.. used. 

Ammeter: Fasten under panel brave strew, 

eutineet pigtail to light wire ter lll i ll al of 

ammeter. 

SPECIAL NOTES— Avoid running antenna teen, 

or any eminecting eables through engine com. 

pertinent. ( Wound antenna lead•ita shield to 

antenna lead in shield to antenna hanger stud 

if plate antenna is used. Roof antenna installed 

at faidoir . lend- in down right windshield pillar 

Test for ground before using. 

DODGE 1931 

8 Cylinder 

ItATTEin"rEitmINAll. GROUNDED + 
internal ehange ilk receiver). 

LOCATIt IN ( IF RE( to right sett 

of car. under cowl, bottom eVell with intersection 
of toe.boarit and bulkhead. 

LOCATIoN LoCOSPEAKEII—Vertieal center-
line of loudspeaker in line with clutch pedal 

ail°, as high SS possible and dear of cowl veinti-
ator, 

LOCATIII " It" ItArfEKY It( uX -- Under left 

rear door behind cross member, plug to the front. 

IA/CATION OF ANTENNA Pl...‘TE—On left frame 

channel. front hanger just ahead of storage bat-
tery 

A l'PLICATlt IN OP 111NITII)N SUPPRESSORS— 

lbstrilottor Plug.m. type. 

Plugs. 110unt at right angle to plugs and 
swing to meet wires. 

APPlill'ATli IN III.' FILTER CA PACITORS--

Generator It'asttai under outside ent-out mount-

ing screw, connect jeugtail to rear ctit-out 

terminal. 
Coil Fasten under upper eoil mounting nut, 

connect pigtail to rtght i.oil terminal. 

Vasten under lower instrument 
lllll tutting -a-rme. : ry pigtail connections for 

results. 

'SPECIAL NI TES -Speedometer cable, wiper lulls:. 

and choke and heater wires must be moved 4' 

to the left gin bulkhead. Right ventilator level 

must he bent up. Roof antenna installed at fac-
tory, taut ii down right windshie:d column. 
Test for ground before using. Remove primary 

wire, elit/ fleet¿'u-ri) and breaker, from second-

ary manifold, shield and bond to bulkhead or 
engine. Care must be taken when attaching 
antenna plate not to squeeze gas line. Shield 

secondary line from coil to distributor and bond 
shield to bulkhead. Avoid running antenna lead-

in or any connecting cables through engine cont. 

part ment. If roof antenna is used, it may lee 
necessary to place a switch in the wire front the 
the ammeter to the dome light on the lower 

right hand edge of the instrument panel: 

ESSEX 1930 

8 Cylinder 

ItATFERY TERMINAL eiltouNDED — 

LOCATION Ole RECEIVER—Right side close to 
side of ear and high as possible. 

LOCATION OP LOUDSPEAKER--Vertical center-

line of loudspeaker in line with steering column, 
high as possible. 

1.1 %%TB /N OP • • It " BOX... Not used 

"It" battery plareil behind rear twat buck. 

LOCATION OP ANTENNA PLATE On left haute 
eliannel, front hanger just ahead of storage. bat. 

leery. 

.‘PpLicATiteN OF IGNITION SUPPRESSORS--
Diatributor Plug-in type. 

Plugs: Mount vertically oil plugs. 
I ' PI iN FILTER CAPACITORS--

tienerator: Fasten under outside eut-out mount. 

Mg screw, connect pigtail to rear generator 
ter lll i l ial. 

Coil , None used. 

Ammeter: Fasten with bolt through bulkhead 

left of junction box, connect pigtail to left 
terminal of junction box. 

SPECIAL NOTES—Avoid running antenna lead-in 
or any connecting cables through engine com-

partment. Remove primary wire, connecting ca 

and breaker, from secondary manifold, shiefd 

and bond to bulkhead or engine. If roof antenna 
is used, lead-in should be shielded and come 

down right windshield column. 

FORD A 1930 and 1931 

4 Cylinder 

BATTERY TERMINAL GROUNDED -F. ( hinks 

internal eliange in receiver). 

LOCATION OF RECEIVER—Right side, parallet 

to side of car under cowl with special mounting 
plate fastened to standard plate. 

LocATION OF LOUDSPEAKER—Left side, tau-

tened to side of ear under cowl with a special 
mounting plate. 

IMCATION Ole " It" BATTERY BOX- -Fasten tu 

rear lime between drive shalt and, left radius 
roil, plug to the front. 

LoCATIt IN ole ANTENNA PLATE—On left frame 

eltatinel, frosit hanger 5" ahead of storage Bat-

tery. 

.1PPLICATION OP IGNITION 'SUPPRESSORS— 

Distributor: Plug-in type. 

Plugs: Mount vertically on plugs. 

APPLICATION OF FILTER CAPACITORS--

Generator: Fasten under outside cut-out MUM-

ing screw, connect pigtail to rear generator 

terminal. 

Coil: None used. 

Junction Box: Bolt to bulkhead left of 

lion box, connect pigtail to left terminal of 

junc tion box. 
SPECIAL NOTES—"A" battery wire should be 

emmeeted directly to the storage battery. Tape 
'Mould lie placed over metal braid on "B" cable 

and cable tacked up to floor board. Avoid 
running antenna lead-in or connecting. cables 

through engine compartment. There is room for 
"B" battery behind rear seat (cushion in some 

bodies. 

HUDSON 1931 

8 Cylinder 

BATTERY TERMINAL GROUNDED --
LOCATION OF RECEIVER—Under cowl, center 

of bulkhead, high as possible. 
LOCATION OF LOUDSPEAKER—Under cowl, 

right aide of bulkhead, high as possible. 
LOCATION Olc"•11" BATTERY BOX—Under left 

rear four, behind cross-member, plug to the 
front. 

LOCATION OF ANTENNA PLATE—Under chassis 
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rume aura.:.o 1: - Lot. O.. a hanger to each 
side channel. 

AFPLICATIoN III: IGNITION SUPPRESSORS-. 
Dist ributor. Plug in type. 

Mount at right angle to plugs and 

swing to meet wires. 
.APplAt FILTER CAPACITORS— 

Cemiratio Fasten tinder outside ent-out muunt 
ing screw. 'mimeo pigtail to bottom ' Ill . 0111 

Noue used. 
Fast.- ii midi, hisser arometio mount 

;mew, 1.0111 ni pigtail lo light wire ter 

SPECIAL No TES- It' "ou" wire connecting coil 

and breaker, from ,o-condary manifold, shield 

and I I to bulkhead engine. Tape should 
be placed over Inetal braid on " B" cable tacked 
up to floor boards. .\ void running antenna lead 

it,iir any eonneeting eablea through engine com-
partment. Put tape around generator capacitor 

to prevent short circuit. 

LINCOLN 1931 

8 Cylinder 

BATTERY TERMINAI. GROUNDED --
LOCATION OF RECEIVER Right side. between 
cowl vompartment and new center instrument 

panel brace, high as possible. 

LOCATION Ole LOUDSPEAKER--Left of center, 
high as possible. 

LOCATI1 iN Ille " It" BATTERY BOX In special 
emit:inlet under left side of rear thine Stmolard 

emitainer cannot be used. 
LOCATION 111, ANTENNA PLATE -tin left frame 

channel, front hanger just ahead of storage bat. 

ten. 
Distributor: Two splice- in type, near distil 

butor. 
Plugs: Mount at right angle t., plugs :and 

swing to meet wires. 

APPLICATION OF FILTER CAPACITORS--
APPLICATION OF IGNITION SUPPRESSORS-

Generator: Fasten uncle inside eutanit inount• 
ing screw, connect pigtail t., bottom ent.out 

terminal. 
Coil: Bolt to coil mounting plate, corm's.' pig. 

tail to battery terminal of roil. Requires 

one for each coil. 
Ammeter: Fasten under ,,lattip nut to right of 

clock, try pigtail connection for hest results. 
SPECIAL NOTES -Remove both instrument panel 

braces and replace with one in center. Move 

'roils to special bracket fastened under two right 
front gear case nuts. Lengthen and shield wires 

from switch to coils. Change secondary lines 
and protect. coils from wetting. Fasten speedometer 
cable to bulkhead. Avoid running antenna lead. 

in or any connecting cable through engine com-

partment. 

OAKLAND 1931 

8 Cylinder 

BATTERY TERMINAL GROUNDED --
LOCATION OF RECEIVER—Right side, under 

"owl, -1" above intersection of tue-Imard and 

bulkhead. close to right aide of ear. 
ICAT It IN 1/F LOUDSPEAKER—Vertical center 
line Of loudspeaker in line with clutch pedal arm 
5" above intersection of toe-board and bulkhead. 

1.01,ATB/N Ole " 13" BATTERY BOX—Under 
right rear seat, behind erosaingmtember, plug to 

the front. 
I.t ,CATION Ole ANTENNA PLATE—On left frame 

ehannel, front hanger just behind front running 

hoard brace. 
APPLICATION OF IGNITION SUPPRESSORS--

Distributor: Splice-up type, near distributors. 
Plugs: Mount vertically on plugs. 

APPI.Il'ATIoN Ole FILTER CAPACITORS— 

Generator: Fasten under right cut•out mount-
ing screw, connect pigtail to rear cut-out 

terminal. 
Coil: Fasten under upper left speedometer nut. 

eonneet pigtail to right eoil terno....I. 
Ammeter: Fasten under bottom speedometer 

nut. try pigtail connections for best results. 

-If roof antenna is used, lead-in 

should lo- shielded and come down right wind-
shield ... donut. Avoid running antenna lead-in 

or any connecting cables through engine com-
partment. Shield secondary wire from coil to 

distributor and bond shield to bulkhead. Remove 
primary wire, connecting coil and breaker, front 
secondary manifold, shield and bond to bulkhead 

or engine. If roof antenna is used, it may be 
neeessary to place a switch in the wire from the 
ammeter to the dome light on the lower right 
hand edge of t he instrument panel. If roof 
antenna m used. it inay be necessary to bond to 

the bulkhead pipes and control roils that pass 
shrooigh from the engine isimpartmene. 

OLDSSIOBILE 1931 

6 Cylinder 

TERM IN.\ I. oltol'N DEI 1 
1,t ic A TI1 01-* In-:CI:1\1,dt flight under 

I. l.0% 11111•1'Soet it'll o toe-huard and 
bulkhead, 10 right side of ear. 
I (N de I I .1SPE.1 ER--Vert ieal ..enter-

loudspeaker in line with center of steer. 

Irk' Mild. a. .1.* oho,- interseetion to...board 
and bulkhead. 

LOC.tTli iN '• 11.\'1"11,,ItY Ill ix viola'. 1.dt 
front ot, I plug to the back. 

la II ATIi IN I tF ANTENNA PI.. Irt right 
frome ehannel. front banger just ahead of brake 
emit rol cross shaft. 

.‘PP1.11'.1TION OF' NITIoN SCPPItEsSi 

Distributor: Plug-in type. 

Monto vertieally plugs. 

APPLICATION FILTER CAPA1!1TORS--
Generator: Fasten under outside cut-out moutit• 

ing screw, connect pigtail to rear cut-out 

termine. 
Ammeter: Pastel, tinder right instrument 
clamp screw nut, connect pigtail for best 

results. 
tsPEUilAL NOTES—Remove 'Primary wire connect-

ing coil and breaker from wiring cable, shield 

andn bond to bulkhead or engine. Shield sec-

ondary wire front coil to distributor and bond 
shield to bulkhead. Avoid running antenna lead-
in or any connecting cables through engine com-
partment. If roof antenna is used, it may be 

necessary tu place a switch in the wire front the 
ammeter tu the dome light on the lower right 

hatal edge of the instruinent panel so that the 

lent light can be diseonneeted during .operatioe 
uf the receiver. 

PACKARD 1931 

8 Cylinder 

1:.‘1"I'EltY TERMINAL GROUNDED Make 

internal change in receiver). 
' AT loN Ole RECEIVER - Right side. ender 

eow I. high as in.ssible. close to right side of ear. 
,CATION Lon/SPEAKER-4,m% side. high 
-hove elute), pedal. on special brackets fasten...1 
to cowl bolt and left steering column bolt o'' 

inst ruMent panel. 
LoCATION 01-' " It" BATTERY Itt IX—Battery 

1,05 not used. " It" tatters' put in ',pare t., the 

rear under front scat cushion. 
LI Pr AT ION OF .\ NTENNA PIATE—on left frame 

channel, front hanger. 
PPLICATION 01e IiINITION SUPPItESSofts--

Distributor: Splice- in type near distributor. 

Plugs: Mount vertically on plugs. 
.% PPLIC'ATION oF' FILTER 1APACIToRS---

te- mot under outside eut.out ,, rouet. 
Ole if a, ...II pigt all tO outside •-tit•out 

I -oil : Fast eh Ill special eoil bracket , eminent 

pigtail to wire terminal. 
A llllll met-. Make hole in bottom edge of instru. 

men, panel. bolt to this, try pigtail connee-
!ion to ao.....-ter terminal that gives hest re-

sults. 
sitEtilAl, NI IT ES Remove switeh meehanisni from 

ham, of etiii. Solder eonneeting wires in coil to. 

get her, with libre (OP metal disc and 
solder it, Ims.., I ,-,, il. 3loiu,,t 'r,il in horizontal 

positio, to bott,..., ai radiator ',rare under hood. 
Reassemble osait 'h and solder eotineeting tertniti-
„n; ,n outside of em,:aet plate. Make oretnee• 

toms front ammeter to switch anti from switel, 
to end. Remount switch. Shield wire from switch 
to coil bond to bulkhead. " A '' battery.wire 
should be enometeil directly to 'storage battery. 

Reinnee pri n,,iry wire. connecting end and break-
'r. inr.t., secondary manifold, shield and bond to 

 IF 

bulkhead or engine. Ground antenna lean -ni 

shield to antenna hanger stud if plate antenna .4 
used. Avoid running lead-in or any connecting 
'ables through engine eompartment 

PACKARD 1932 

8 Cylinder 

>C5 
cia 
ch 

r' 

I' 
Ol 

BATTERY TERMINAI; GROUNDED (Make 1-1* 0 
internal change in receiverk. 

1,1 (CATION 01, RECEIVER - Right aide, under 
cowl, between cowl compartment and center of. a. 
bulkhead, high as possible. et 

LOCATION OF LOUDSPEAKER -Vertical center- ato 
line of loudspeaker it, line so it I, foot throttle Ca 

:too, as high as possible. 

LOCATION OF " B" BATTERY BOX—Under left 
red r floor, behind crosamember, plug to the front. 

LOCATION OF ANTENNA PLATE—On right 

frnme.channel, front hanger just ahead of brake. 

control eross•shaft. 
APPLICATION Ole IGNITION SUPPRESSORS--

Diatributor: Splice-in type, under distributor. pe 
Plugs: Mount vertically on plugs. (") 

APPLICATION OF' FILTER CAPACITORS— 
Generator: Fasten 'ioder eut-out mounting o 

Coil: Fasten to special coil backet, connect (.1 

pigtail to switch wire terminal. 
Ammeter: Fasten under left ammeter clamp 

nut, try pigtail connections for best results. 
SPECIAL NOTES—Separate coil and switch in Xj 
same manner as 1930 Series except coil is to be 

clamped to left radiator brace under hood: " A" 
battery wire should be connected directly to O 

storage battery.. Put tape around generator 

eapaeitor to prevent short erieuit. If roof 
antenna is used, lead•in should be shielded and >7 

entne dewy. right windehield pillar. Avoid run-
ning antenna lead-in or any c:onnecting &Iles 

:hrottel, engine eompartment. Retnove primary 
wire. ,Ion...tine, coil and breaker, from second-
ary manifold. shield aud bond to bulkhead or 
engine. 1;routal antenna lead-in shield to antetina 
hanger stud i dare antenna is used, 

screw, try ecennections for best result. 

PIERCE ARROW 1931 

8 Cylinder 

BATTERY TERMINAL (;ROUNDED I-- ( Make 

internal ehange in receiver). 
ole. RECEIVER Right side, under 

cowl. it' . ohos u. intersection of toe-board nnil 

Mill:head. 21,- from right side of car 
1,1WATI1 iN t:le 'up:el:AKER Vertical center. 

Line it, line will, Steering.eoluien and 6" above 
intersection of bulkhead and steering column, 

LOCATION OF "Il" BATTERY BOX—Under left 
rear floor, close to frame, plug ahead. 

LOCATION OF ANTENNA PLATE—On left frame 
channel, front hanger just ahead of lower front 
fender bracket.  
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f%PPLICATION oh' IGNITION SUPPRESSORS-
Distributor: Splice- in type, near distiibutor. 
Plugs: Mount vertically on plugs. 

APPLICATION OF FILTER CAPACITORS— 
Generator. Fasten under outside eut-out mount-

ing screw, connecting pigtail to rear-cut-out 
terminal. 

Coil: Fasten under right coil mounting screw, 
connect pigtail to top terminal of coil. 

Ammeter: Fasten under bottom speedometer 
mit, connect pigtail for best results. 

SPECIAL NOTES—Roof antenna installed at the 
factory, lead-in down right windshield colemn. 
Test for ground before using. Avoid running 
antenna lead-in or any ce-meeting cables through 
engine compartment. Remove primary wire, con-
necting coil and breaker, from secondary mani-
fold; shield and bond to bulkhead or engine. 

PLYMOUTH 1931 
4 Cylinder 

BATTERY TERMINAL GROUNDED + (Make 
int ernal change in receiver). 

LuCATION OF RECEIVER—Right side, under 
cowl, 2" out from bulkhead and 5" above inter-
section of toe-board and bulkhead, close to right 
side of car. 

LOCATION OF LOUDSPEAKER—Vertical center-
line of loudspeaker in line with hole for free-
wheeling control, 8" above intersection of toe-
board and bulkhead. 

LOCATION OF " B" BATTERY BOX—Under left 
rear floor, behind crossmetnber, plug to the left. 

LOCATION 9E ANTENNA PLATE—On left frame 
channel, front . hanger just behind storage bat-
tery. 

APPLICATION OF IGNITION SUPPRESSORS— 
Distributor: Plug-in type. 

Plugs. Mount vertically on plugs. 
APPLICATION OF FILTER CAPACITORS— 

Generator: Fasten under outside cut-out mount-

ing screw, connect pigtail to rear cut-out 
terminal. 

Coil: Fasten under upper coil mounting nut, 
connect pigtail to right coil terminal.. 

Ammeter. Fasten under lock nut under- speedo-
meter, connect pigtail to terminal that gives 
best results. 

SPECIAL NOTES—Roof antenna installed at the 
factory. lead-in down right windshield column. 
Test for ground before using. If roof antenna 
is used, it may be necessary to place a switch in 
the wire from the ammeter to the dome light on 

the lower right hand edge of instrument panel. 
Avoid running antenna lead-in or any connect-

MODEL M-30 
Installation Notes 

ing cables through engine compartment: Shield 
secondary wire front coil to distributor and bond 
shield to bulkhead. Remove primary wire, *in-
'meting coil and breaker, from secondary mani-
fold, shield and bond to engine or bulkhead. 

PONTIAC 1931 
6 Cylinder 

BATTERY TERMINAL GROUNDED — 
LOCATION OF RECEIVER—Right side, under 

cowl, 5" above' intersection of toe-board and 
bulkhead, close to right side of car. 

LOCATION OF LOUDSPEAKER—Vertical center-

line of loudspeaker in line with clutch pedal 
arm, 5" above intersection of toe-board and 
bulkhead. 

LOCATION OF "B" BATTERY BOX—Under left 
rear floor i behind crossmember, plug to the front. 

LOCATION OF ANTENNA PLATE—On right 
frame channel, front hanger just ahead of brake 
control cross shaft. 

APPLICATION OF IGNITION SUPPRESSORS— 
Distributor: Plug-in type. 
Plugs: Mount vertically on plugs. 

APPLICATION OF FILTER CAPACITORS— 

Generator: Fasten under outside cut-out mount-
ing screw, connect pigtail to rear cut-out 
terminal. 

Coil: Fasten under -upper left speedometer nut,. 
connect pigtail to battery terminal of coil. 

Ammeter: Fasten under bottom speedometèr 
nut, connect pigtail for best results. 

SPECIAL NOTES—Move throttle control to wiper 
tube hole. Put choke control through gew hole 
below wiper and throttle. If roof antenna is 
used, lead-in should be shielded and come down 

right windshield column. It may be necessary 
to place a switch in the wire from the ammeter 

to the dome light on the lower right hand edge 
of the instrument panel and bond to bulkhead 
pipes and control rods that enter from the engine 

compartment. Shield secondary wire from coil 
to distributor and bond shield to'bolkhead. Re-
move primary wire connecting coil and breaker, 
from secondary manifold, shield and bond to 
engine or bulkhead. 
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Figure 22—Schematic Wiring Diagram of Receiver Assembly 
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SERVICE AND INSTALLATION NOTES 

for 

RCA Victor Automobile Radiola 

Model M-30 

INTRODUCTION 

The RCA Victor Automobile Radiola, Model M.30, is a nine tube Supee.lieterodyne rad 
receiver designed for automobile or motor boat use. Features of this receiver are; sensitivity and 
selectivity equal to that of high quality borne receivers, high output Class B amplifier giving a 
large undistorted output with a small plate battery drain, permanent magnet dynamic loudspeaker 
requiring no external field supply, automatic volume control using entirely new principles of opera-
tion and extremely low battery consumption for both heater and plate supple. This feature allows 
the use of the automobile battery as "A" supply without imposing an additional load upon it that 
cannot be readily compensated for by • slight generator charging readjustment. The low plate 
current drain allows excellent "B" battery life. Use of the new automobile type Badiotrons 
eliminates the possibility of Radiotron failure due to vibration or varying heater voltage such as 
is encountered in automobile driving. 

In the design of this receiver, special attention has been given to the ease with which the 
installation may be. ¡nade, and the élimination of interference originating in the ignition system. 
Thorough shielding of all parts together with proper design of the receiver makes it possible to re-
duce ignition interference to a negligible degree. This is done without any sacrifice in the sensitivity 
of the receiver. 

A description of the various units follows. 

RECEIVER ASSEMBLY 

The receiver assembly, Figure I, is housed in a metal case that acts as an effective mechanical 
and electrical shield. A bracket is provided for mounting so that dismounting is a comparatively 
simple operation, requiring the removal of but one screw. 

The tip section of this container is fastened by means of wing nuts. This provides for easy 
removal for checking or replacing Radiotrone. The battery and control Lax cable, the loudspeaker 
cable and the flexible tuning cable are all held in place by means of fittings which show their easy 
removal in case the box is to be removed from its mothiting. The ease finished in a Jun smooth 
black that is not easily scratched and harmonizes with the ua,íi ear finishes. 

CONTROL BOX 

The control tsp.. Figure 2, contains the station selector knob, the dial scale, the volume control 
and the key switch. It is provided with a felt strip and mounting clamp for attaching to the steering 
column of the car. The dial scale is 'harked in channels (multiply by 10 for kilocycles) and is of 
the non.glare type. The switch is provided with a key, which when removed, locks the radio at 
the "off" position. 

Figure 2- Control Ras 

LOUDSPEAKER 

Figure 3 —Laudepeaker Fier. 4 Ratter., lio-r 

The loudspeaker, Figure 3, used in the automobile equipment is of the permanent magnet, 
dynamic type. It is housed in a smooth black finished metal container which also acts as an effec-
tive bailie. Due to the presence of the strong magnetic field, even when the set is turned off, special 
provision has been made to prevent metallic substances from being drawn into the air gap of the 
speaker and thereby cause rattles. The speaker edge and center is entirely closed, thus preventing 
such entry from the front. A fine gauze covering is placed over the back, thus eliminating any such 
matter from entering from that side. The cord outlet is provided with a rubber bushing that closes 
up its opening. The speaker has excellent frequency characteristics and is of extremely rugged 
construction. 

BATEERY BOX 

A special heavy steel battery box, Figure 4, is furnished as optional equipment when it is either 
undesirable or impossible to install the batteries behind or under the seats or in the rear compartment 
of the car. This box is so constructed that the batteries may be mounted and connected therein 
and then lifted into position beneath the car. Four carriage bolts, each provided with two lock 
nuts, hold it in place. 

Figure 5-4ruouie Plate 
ANTENNA PLATE 

The antenna plate, Figure 5. is provided for use when a roof antenna is not already installed 
in the car. It is provided with special bolts and clampa that allow easy mounting to the 
frame of the car. Due to the hOt senritivity of this receiver, satisfactory results may be obtained 
with the undercar antenna wept in districts where the signal intensity of all stations is extremely 
low. In such cases a roof antenna must le erected in accordance with the instructions given in 
Part I. Section 3. 
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IGNITION EQUIPMENT 

Six 'park plug type suppressors, one distributor type suppressor and two 0.75 mfd. capacitors. 
Figure 6, are provided for the suppression of ignition interference so that it does not materially 
affect radio reception. The details of installing this equipment are covered in Part I and varies 
somewhat in different cars. 

MiU 

PART I INSTALLATION 
Due to the nature of the installation it is advisable that the RCA Victor Automobile Radiola 

be installed by a competent radio service man in conjunction with an automobile mechanic. The 
usual automobile repair shop has the necessary tools and lifts that are desirable in making the 
installation. U it is necessary to erect a roof antenna, thia work must be done by a competent 
"trim" shop working under direction of the service man. However, after making several installa-
tions the service man may feel confident enough to attempt all the installation work himself, with 
the exception of the roof antenna. For such work the following list of equipment is provided which 
will be found useful when performing such work. 

1 Pair Gas Pliers 
1 Pair Diagonal Pliers 
1 Pair Long Nose Pliers 
1 Small Crescent Wrench 
1 No. 4 Spintite Wrench 
1 Thin Shank 6" Screw Driver 
1 Small Screw Driver 
1 Large Screw Driver 
1 Pair Tin Shears 

1 Set Analyzer or Miscellaneous Voltmeters 

1 Heavy Duty Soldering Iron 
1 Medium Soldering Iron 
Supply of Rosin Core Solder 
Supply of Acid Core Solder 
Supply of j4" Belden Braid 
Supply of Sheet Copper 
1 Electric Drill with Set of Drills Up to '. 
1 Set Seat and Door Protectors 
1 Reamer-34" maximum 

(1) LOCATION AND MOUNTING OF UNITS 

The proper method of installing the equipment of the RCA Victor Automobile Radiola is 
covered in the Installation Instructions packed with each equipment. However, as there are many 
different types of installations, this information will be repeated together with a discussion of its 
numerous variations. 

RECEIVER UNIT 
Location The usual location for the receiver unit is on the right side of the engine compartment 
bulkhead directly under the dash. Figure 7 shows a typical installation. In some cars this will 
have to be on the opposite aide directly over the steering column, Figure 8. It is important that 
the space selected have at least four inches clearance directly i"ter the receiver, otherwise it cannot 
be removed from the mounting bracket. Interference with other equipment under the dash, and 

interference of the mounting bolts wit a equipment on the engine side of the bulkhead must be 
avoided. Figure 8A shows an installation where the receiver is in the usual location, but the loud-
speaker is in the center. 

Figure 7— Usual Location of Receiver legure 8—Receiver Orwr Steering Column 

In some cars, the ignition coil is on the compartment side of the bulkhead or under the dash. 
If there is a choice of places available, the one at the greatest distance from the coil should be chosen. 
This is important as it reduces the ignition noise considerably. 

Mounting Using the card inside of the Receiver Carton as a template, determine the proper 
location on the bulkhead and mark the location of the three holes with a center punch. A space at 

least four inches high must be left above the receiver. Extra holes are provided in the bracket to 
be used in case the regular holes are not satisfactory. If the bulkhead is curved, the template 
must he used flat and not follow the contour of th. curved surface. In some cases, the receiver 

unit bracket must be mounted away from the bulkhead to clear obstructions. The center punch 
must be held perpendicular to the template when marking the holes to insure proper alignment. 

Next drill three :74 inch holes as marked. Then attach the bracket to the bulkhead by means of 
nuts and lockwashers furnished as shown in Figure 9. 

Figure 8A—Roceiver on Right scith 
Loudspeaker in Cones-

01110"6 
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RECEIVER 
CLARIFIX6 ECU 

AVR TO CORRECTION 
RICE/TACLE PLUt 

CARLE la 
11. RATTUUES 

Mt/ TO 
STARTIOIR SUM" 
OR PETE., 

Figure 9—Dotailo of Receiver Mounting 

Remove the thumb-nuts from the top, front and aides of the receiver. Remove the packing 
material from around the Radiotrons and make certain that they are in the proper sockets. (See 
Figure 10). 

Press the grid contact capa firmly over the contacts on top of all RCA-236 Radiotrons. Also 
make sure that the tuning capacitor rotor niece are fully meshed with the stator plates so that the 
flexible shaft may be easily mounted. If the positive terminal of the storage battery is grounded 
to the frame of the car, it will be necessary to remove the bottom of the receiver and change the 

yellow and blue wire from its normal position on the resistor board to that indicated by the dotted 
line in Figure 11. Replace the bottom, the cover and thumb-Puts making sure the nuts are tight. 
Hang the receiver on the bracket hooks, insert the clamp screw and washer at the bottom and 
tighten with a screw driver. 
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LOUDSPEAKER 
.local ion The Loudspeaker may be mounted at several locations, in most automobiles. However. 
I lie preferable location is on the bulkhead facing the rear of the car and on the opposite side from that 
of die receiver. it several locations are available, choose the one that gives the beet acoustical 
results. This can easily be determined by experiment by not mounting the speaker until the rest 

of the equipment is in place and the receiver operating. 

Mounting The instructions for mounting the receiver assembly apply equally well to the loud 
speaker, with the exception that the loudspeaker is mounted direct, there being no bracket provided. 
1 template is ztlso provided for this unit. No-clearance space above the loudspeaker is required. 

RCA 
237 I-,SC. 1$3 . ET 1 R.F. I. F. 2PDET.t PWR. r 

coonnenoll Dianne 10 
tOTTLD eqSaION 
-on aatniecis Gal:wane 

=Z. 

Fisro II—WirMaChanm for Cars Haring 
Positive Sid. of "A” BatteryBroundo4 

Figure 10 -- Rooliotron Soeket Location 

CONTROL UNIT 
Luca t ion • The control unit is mounted on the steering column at a Convenient height for the driver. 
Due to the large size of the steering wheel huh on some cars, this distance must be adjusted for best 
visibilit y. 

Mounting Place the felt around the steering column and hold it in place by means of string or a 
piece of tape. Remove one screw from the clamp and place the box and clamp around the felt. 
Replace the •,.crew that. was removed and tighten both screws equally 

FLEXIBLE SHAFT 
Locution The flexible shaft is used to mechanically connect the tuning capacitor in the receiver 
assembly to the drive and dial in the control box. It should be placed and fastened to the car so 
that it connects these issu points together and is clear of any.foot room or instruments. On some 
carsa special length shaft sill be required. Such flexible shafts are listed in Part IV, page 24. 

Mounting Turn 'the Station Selector until the flat side of the shaft may be seen through the 
hole in, the side of the unit. Insert the end of the shaft into the- opening at the rear of the Control 
Unit making certain that it engages the end of the shaft inside of the latter. Turn the shaft until 
the set screw is visible and tighten the set screw against the flat side of the shaft. Thread the 
coupling nut of the shaft onto the Control unit. 

Turn the Station Selector knob clockwise so that the dial is at the extreme connter.clockwise 
position. Then insert the free end of the shaft into the opening provided on the receiver, /inning 
the Station Selector knob hack and forth until the shaft meshes. Tighten the collar that holds the 
shaft to the receiver unit. 

After completing thee two operations, slowly turn the Station Selector knob to the extreme 
elra-kstlee and then to the extreme Counter-elorksise position. Normally, this will insure the use of 
the complete range of the dial. If, however, it is noticed that a slight amount of tension is present 
at either end of the dial, then thocontrol unit must be turned eln the steering column in the direction 
of the tension. slide making this adjustment. Then returning it to its normal position will relieve 
ibis additional tension« Figure 12 gives she details of this latter adjustment. 

ANTENNA PLATE 

Location The antenna plate, if used, should be mounted under the car and as far to the rear as 
possible. Also it must be as low (close to the road) as possible and still maintain the clearance of 
the lowest point of the car from the road. 

Usually, it is mounted on the opposite side from the Muffler and exhaust pipe to prevent 
crowding. See Figure 13. In some eases, it is desirable to mount the plate creeswise to the ear 
chassis. Avoid any location that will place the plate in a position that will impede the free motion 
of the chassis parts such as springs, drive shaft, or axles, as damage to the antenna will result. 

Fixaur 12-1 midan for Control Box in Onler to Mote Adjusatienu 

Mounting After determining he proper location, fasten the plates together with the screws 
provided. Adjust the length so that the plate is as long as possible and still fulfill the foregoing 
conditions. Assemble the mount ng bolts onto the plate as shown in Figure 5 and fasten the clamps 
to the car frame. Then tighten the bolt that holds the antenna plate to the bracket and the screw 

and lock nut that holds the bracket to the car frame. Too much attention to the proper tightening 
of these screws is impossibk, as any loosening of this plate that results in one end dropping while the 
car is driven ai high speed may result in an arritienl. 

1-1gure 13 - Tvpicol ',oration of Anenno Moir ernd [Murry B• 

"B" BATTER I ES 

Location If possible, the "B" batteries should be mounted under one of the seats or behind the back 
of the rear seat. In cars having a rear compartment or trunk, the bat leries may be located therein. 

However, if such a place is not possible, then a battery box must be used. This box can usually 
he mounted under the car by fastening to the floor hoards. Its location should be as far from the 

muffler and exhaust pipe as possible, as the heat front these parts will have a detrimental effect on 
the life of the batteries. 
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Mounting Using the cover of the battery box as a template, locate the cover on the floor boards 
under the car and mark the boards for the center of the four mounting bolts. Drill four W' holes 
in the floor boards. Insert the four carriage bolts in the boles from the top. Make sure the hanger 
bolts are in place in the cover and fasten the cover to the four bolts in the floor board. In the case 
of care having metal floor boards, machine screws with spacers must be used instead of carriage 

bolts. Make sure that the mounting bolts do not project too far down into the box so that they 
will fail to clear the batteries. 

After fastening the top securely in place, place the "B" batteriee in the box and connect them 
to the receptacle as shown in Figure 14. Slip the cambric cover over the fuse and place the paper 
strips and plate over the terminals. Then lift the box into place, swing the hanger bolts into place 
and tighten both nuts securely. Care should be taken to drsw up on all four nuts gradually. 

For mounting both the antenna plate and the battery box, it is desirable to.place the car on a 

RECEPTACLE 

R D AND SLACK 

BLAU WITH 
RED TRACER 

ONNECTION 
PLUG 

SHIELD 
CABLE TO 
RECEIVER 

hour I t - - Battery Box Connections 

IGNITION EQUIPMENT 
Two .75 mid. capacitors, six spark plug type suppressors and one distributor type suppressor 

are furnished to be installed in the car's ignition system so that its R.F. radiation may be reduced 
to a point so as not to interfere with radio reception. 

One .75 mfd. capacitor sa connected across the output of the generator. Remove a screw from 
the generator frame, usually the one holding the cut.out, insert the screw through the hole in the 
capacitor clamp and replace the screw. Connect the lead from the end of the capacitor to the ter. 
minal on the generator side of the cut-out switch. 

The other capacitor is connected from the battery side of the ammeter to the car frame. Usually, 
one of the screws on the underside of the dash can be used to hold the capacitor, thereby making 
the ground connection. Then connect the lead to the ammeter terminal. 

The spark plug type suppressors are inserted in series with each high tension lead at ita point of 
connection to the plug. The distributor suppressor is inserted in series with the high tension lead 
from the coil at its point of connection to the distributor. 

l'here are a numbee of variations in the installation of this ignition suppression equipment 
that are covered in Part II. 

(2) CONNECTIONS 

Loudspeaker to Receiver Insert the plug on the end of the loudspeaker cable into the two.. 
contact receptacle on the end of the receiver. Fasten the pigtail under the self-tapping screw as 
shown in Figure 9 

Main Cable to Receiver A long cable, from the control unit and battery box, is attached to the 

receiver by means of a six point female plug. Insert the plug into the receptacle on the receiver. 
A metal cap is fitted over two studs at the genie time. Fasten the nuts over these studs securely. 

Receiver to "A" Battery One side of the "A" Battery connection is made through the frame of 
the car. The "hot" side is made by means of a single lead that is brought out from the main cable. 
This lead is provided with a lug that should be fastened under the nut that holds the battery con-
nection to the starting motor switch 

This completes the installation. All cables should be fastened securely to the car so that 
mu-den-me with its operation is avoided. This is ripecialb true of those under the dash a hich ma'. 

Main Cables to Batteries Drill ¡S" hole in the toe boards directly below the end of the receiver 
unit to which connections are made. (lf any holes that may be used for this purpose are already 
available, drilling additional holes is unnecessary). Pass the free end of the cable through the hole 
and thence to the "B" Battery location. Possibly other holes must also be drilled. Connect the 
"B" batteries to the cable as shown in Figure 15. The metal braid must be pushed back from the 
free end and taped so that sufficient length leads are obtained for connecting the batteries. If the 
battery Lox is used, solder the four prong plug onto the end of the cable as shown in Figure 14. 

l'he cable should be fastened tu the chassis of the car by means of the clamps or staples provided. 
Take up any slack by making a loop and tape securely. 

BATTERIES 

Figure IS—Coble Cennectiona ta "B" Bosiories 

Receiver to Antenna The antenna lead should follow the shortest practical path between the 
receiver and the antenna. It is very desirable to avoid passing it through the engine compartment 
or close to the ignition coil, if mounted 011 the dash or compartment side of bulkhead. 

If a roof antenna is used, cut the lead from the antenna as short as possible and still allow 
limgth for connection. Then cut the antenna lead and shield from the receiver to • proper length, 
allowing about two inches extra on the shield so that it may be slit and braided into a pigtail. 

and tape the connections secure!, . Then solder the frayed part of the pigtail and either 
fasten or solder it securely to the car frame. The pigtail should be as short as possible and • good 
electrical joint made to the car frame 

Figure It- Proper Method ofGrounsiingS1sirld 
If Iwo / 'sing Reef Anieuva 

Figure 17 -- Proper 'Meshed of Grounding 
Shield When Using Plate Antenna 
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If the antenna plate is used, the antenna lead and shield should be rut in the sanie manner as 
for the top antenna, except that the pigtail must be slightly longer. An eyelet terminal is provided 
for soldering to the end of the antenna lead so that it may be held by the screw and nut at the end 
of the antenna plate. The pigtail should be fastened under one of the nuts that hold the plate to 
its mounting bolts Figures 16 and 17 illustrate the correct manner in making both types of con-
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interfere with the driver's foot room. The switch may then be turned "on" and the receiver operated 
in the usual manner. Normally, starting the ear engine will not introduce any objectionable noise. 
However, if ignition interference is present that is objectionable, then a reference to Part II will 

give the details for clearing up this trouble. 

(3) INSTALLATION OF ROOF ANTENNA 
In cars not already equipped with roof antennae, the usual installation is that of the antenna 

plate. Due to the high sensitivity of this receiver, entirely satisfactory results are obtained from 
the plate antennain most installations. However, if the car is to be operated in a locality remote 
from any stations and having a general low degree of signal strength, the erection of a roof antenna 
is advisable. The following details cover the procedure to be used in a majority of closed cars. 

This work should be done by a competent "trim" man as a degree of skill, only acquired by ex-
perience, is necessary in removing and replacing the fabric top of a car. 

The antenna should be composed of copper screen having a total area of at least 10 square feet. 
It should be located as far to the rear as possible and insulated from any metal part of the car which 
may ground it. In some cars having a metal rib in the center, it will be advisable to make the 
antenna in two pieces and use insulated wire as straps for bonding it together. All joints together 

with the lead-in connections should be well soldered. 
USE TINNED OR BRIGHT COPPER OR BRONZ WIRE SCREEN 

ONLY. DO NOT USE GALVANIZED OR OXIDIZED \ 
COPPER SCREEN 

USE SZWEEN or PROPER WIDTH TU AVOID 
CUTTING LENGTOWISE 

STAGGER TACKS TO PERMIT LISTINGS ON 
HEAD LINING TO BE TACKED 

OVER SCREEN 

DROP THE HEAD LINING FROM FRONT OF CAR SO THAT IT 
CAN BE FOLDED ON REAR SEAT WHILE WORKING 

CUT HOLE TO CLEAR DOME LIGHT AND 
SOLDE? EDGES OF SCREEN 

TACK DOME LIGHT WIRING TO UPPER 

TIGHTEN AND IF NECESSARY SOLDER THE EDGE OF BEAM SO THAT IT WILL NOT 
DOME LIGHT CONNECTIONS SAG OR VIBRATE. 

Figure 18—Details of Roof Antenna 

1. First determine if there is a grounded metal screen in the roof of the car, as some cars use 
such a screen for the top material support. A sharp pointed instrument, connected on one 
aide of a continuity tester, the other side being grounded, should be used. Push the point 
through the top lining and fish around until it comes in contact with the wire screen. If any 
reading is obtained, even though very small, the screen is grounded and it cannot be used for 
an antenna. If not, however, one corner of the head lining may be removed and a connection 
soldered to the screen which will make an excellent antenna. 

2. If the screen is grounded or if no screen is present. it will be necessary to remove the head 
lining and a strip clipped from the screen several inches from all edges and from the dome 
light or insert a copper screen approximately of these same dimensions. If there is a possi-
bility of the screen shifting, tack it to one of the ribs and lace the sides with cord. 

3. Solder a length of shielded wire to the right front corner of the screen. Then solder or bond 

the shield sscurely to the car frame. The lead-in is then run down the right front roof 

Figure 20—Aherne-aim Position for Receiver 
and Loudspeaker 

support. Usually, this can follow the path of the dome light lines. It should be noted hoW-

ever, that if the ignition coil is mounted on either side of the (Jail, it is preferable to run 

the lead-in down the column further from the coil. 

4. Again test the antenna from the set end of the lead-in to ground for any possiblr shorta. 
If none exist then replace the head lining. Figure 18 shows a typical roof antenna installation. 

(4) INSTALLATIONS ON MODEL A FORDS 
The Model A Ford presents a somewhat involved problem for the installation of she RCA 

Victor Automobile Radiola. The reason for this is that due to the gasoline tank being part of the 
cowl, the usual location for the set and speaker cannot be used. Two positions for the receiver and 
three for the speaker are possible, each having several disadvantages. 

Figure 19—Location of Units irt Meld A Ford 

The receiver unit may be mounted in the engine compartment as shown in Figure 19, snore 
easily than at any other location. The disadvantage of this position is that due to the high noise 
level present even when suppressors are used, a satisfactory installation cannot always be made. 
The receiver is also subject to motor fumes, water and steam used in engine cleaning and the usual 
atmospheric conditions. 

The other alternative position for the receiver is on the right side of the driving compartment 
as shown in Figure 20. The dimensione for a template to be mounted to the body to hold the receiver 
or loudspeaker are shown in Figure 21. The interference may be successfully eliminated at this lo-
cation but the position of the receiver interferes with the leg room of the person riding beside 
the driver. - yi•TO DOOR / 8WTODOOR 

to °oa  Set-10000R 

Figure 21—Dirneragions of Bracket for Mounting Receiver or 
Loudspeaker to Side of Driver's Compartment 

The loudspeaker may be mounted at either side of the car, using the same template for a bracket 
as that hown in Figure 21, on models not having pockets at either of these locations. On such mo-
dels, such as the roadster, the loudspeaker can be mounted directly behind the gear shift lever and 
bolted to the seat base. This location is not seriously in the way and gives good acoustical results. 

The batteries may be mounted behind the rear seat in the sedan models, in the rear compart-
ment of coupes and roadsters or in a battery box on any model. 
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PART II—SUPPRESSION OF IGNITION 
INTERFERENCE 

In general, the use of the ignition suppressors and capacitors as described in Part I of this 
booklet will reduce the ignition interference to a negligible amount. However, on some installations 
it will be found that the noise is still present to a degree that is undesirable. In such cases, the 
following hints will aid the installation man in clearing up this trouble. 

(1) IGNITION ADJUSTMENTS ON MOTOR 

The first step in clearing up a noisy installation is to thoroughly check and remedy any defects 
in the ignition- system of the car. By this we mean the spark plugs should be cleaned and adjusted 
or replaced, the breaker points replaced or adjusted and synchronized if necessary, the distributor 
arm filled out with solder until it makes a full even contact, and the generator commutator cleaned 
and its brushes adjusted or replaced. Also all wiring should be cleaned and loose connections or 
poor joints remedied. This work is the first step in the clean-up job and it should be done by a 
competent ignition expert, who has been acquainted with the need of accurately making all adjust-
ments. 

Usually, such adjustments though made on a motor that is performing efficiently, will materially 
reduce the ignition noise in the radio receiver. 

(2) BY-PASS CAPACITORS 

In some installations a re-arrang,ernent of the connections of the by-pass capacitors will be 
found beneficial. For example, the by-pass capacitor connected to the battery side of the ammeter, 
if connected to the battery side of the ignition coil may be more effective. 

In other cases using an additional capacitor at the coil, a total of three for the installation, will 
remedy the trouble. In all cases the generator capacitor is used, although if a clicking is heard 
when the cut-out makes and breaks its circuit, the pigtail should be connected to the load side 
rather than the generator side of the cut-out relay. 

On some cars, two capacitors—one on each terminal—at the ammeter will greatly reduce the 
noise. This is especially true of 1932 Studebaker'. 

(3) IGNITION COIL 

The car ignition coil, due to the high electromagnetic field surrounding it, should be at as great 
a distance as possible from the receiver, preferably on the opposite side of the metal bulkhead. 
On cars that have the ignition coil mounted on the instrument board directly over the receiver unit, 
it may be necessary to place it in the engine compartment. Where the switch is mounted into one 
end of the coil, the switch assembly must be removed from the coil and a bracket provided for 

mounting it. The leads from the coil should be shielded and the shield grounded. (Use Packard 
High Tension Cable for the high tension lead to the distributor). 

Another important point is that of the primary connections. While not affecting the ignition 
system in its relation to the car, due to the use of auto-transformers as coils, interchanging the 
primary leads to a coil will sometimes materially reduce the ignition noise. 

(4) ANTENNA PLATE 

If grounding the antenna at its point of exit from the shield reduces or eliminates the noise, 
then it is feeding in through the antenna. The remedy in such a case is to place the antenna further 

toward the rear of the car. Also lowering it, slightly will greatly increase its signal pickup. Care 
must be exercised when doing this, to ascertain that the road clearance of the car is not reduced. 
Another important point to check is the grounding of the outer end of the antenna shield. Ground-
ing this end of the shield to the chassis in practically all cases, materially reduces ignition noise. 
However, in certain cases, grounding this shield may increase the noise. In such cases the shield 
should be insulated with tape and left ungrounded. 

(5) CABLES 
Proper placing of the various shielded cables may have a bearing on the ignition noise picked 

up as well aa contact noise caused by a variable contact between the cable shields and the car frame. 

The antenna lead should follow the shortest path between the receiver unit and the antenna. 
If there is any possibility of the shield rubbing against any of the car frame, the cable should be 
taped or clamped in place. The "B" battery cable should be taut and any slack taken tip by means 
of a loop. It should algo be fastened or taped securely. 

SPUCE-IN TYPE SUPPRESSOR 
S SCREW% 

PORCLI,AIN SNELL 

DGT. WIRE 

TAPE SECURELY TO EACH 
WILL TO PREVENT PULLING OUT 

BINDING POST 
TYPE DISTRIBUTOR 
USING SPARK-PLUG 
TYPE SUPPRESSOR. 

PWG-IN TYPE 
SUPPRESSOR 

Flaw. 23— Installation of Various Types of Distributor Suppressors 

(6) DISTRIBUTOR SUPPRESSORS 
Three different styles of distributor suppressors are used, due to the variations in the distributor 

head connections. These are illustrated in Figure 23. The plug-in type is supplied with this equip-
ment and is used in the majority of cars. The spark plug type with the end flattened is used in 
Packard and other cars having the binding post connection. The splice-in ty pe is used on cars 
that do not have a readily removable connection to the distributor head. It is spliced into the 
high tension bead, as close to the distributor as possible. This type may also be used on cars not 
having much room at the spark plugs, such as the Buick. While not furnished with regular equip-
ment, the splice-in type suppressor is listed in Part IV. 

PART III—SERVICE DATA 
Service work in connection with the RCA Victor Automobile Radiola is very similar to that of 

the usual broadcast receiver. However, the following description of the circuit and method of 
making adjustments will be found helpful in locating and remedying any failure that may occur. 

ELECTRICAL DESCRIPTION OF CIRCUIT 

The following description of the circuit will give the service man a better understanding of the 
functioning of the receiver and thereby help him in his work. Figure 22 shows the schematic circuit 
diagram. 

The first tube is the tuned R.F. stage. This is the screen Grid fladiutron, RCA-236. The 
control grid bias for this Radiotron is varied by means of the automatic volume control tube. 

The output of the R. F. stage is coupled inductively to the grid coil of the first detector. At 
this point the oscillator output is also coupled inductively to the grid coil of the first detector. 
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This is a tuned grid circuit mediator using a Radiotron RCA-237 and having a closely coupled 
plate coil that gives sufficient feed-back to provide stable operation. The grid circuit is so designed 
that by means of a correct combination of capacity and inductance a constant frequency difference 
between the oscillator and the tuned R. F. circuits throughout the t g range of the receiver 
is obtained. 

The next circuit to examine is the first detector. The circuit is tuned by means of one of the 
gang condensers to the frequency of the incoming signal. Radiotnin RCA-236 is used in this stage. 
In the grid circuit is present the incoming signal and mediator frequencies. The beat frequency 
--175 K.C.—appears in the plate circuit of the first detector which is accurately tuned to 175 K.C. 

The next stage is that of the I.F. amplifier. A aingle stage is used, requiring two 1.F. transform-
ers, consisting of four tuned circuits. The plate circuit of the first detector. the grid and plate circuit 
of the I.F. amplifier anti the grid circuit of the second detector are all t d to 175 K.C. Rudiotron 
RCA-236 is used in this stage and its control grid voltage is also varied by means of the automatic 
vol control tube. 

At this point it is well to consider the action of the aut ttttt atic volume control tube as it controls 
the RI'. and 1.F. amplifiers of the receiver. The grid of the aut ttttt a tie soloine control tube, RCA-
237, is connected direct to the cathode of the second detector. 

The change in the bias voltage of the second detector, due to fluctuation of the signal, is 
applied to the grid of the A. V. C. tube. This produces a voltage drop across a resistor in the plate 
circuit which constitutes the control grid bias for the R. F. and I. F. amplifier. As the value of 
the plate current is a direct result of the voltage applied to the grid, a greater plate current gives 
a greater voltage drop across the resistor in its plate circuit and therefore a higher bias on the I. F. 
and R. F. stage. This results in less sensitivity and vice versa. The volume control varies the bias 

on the grid of the volume control tube. 

The second detector is of the grid-biased type, using Radiotron RCA-237. The porpoise of the 
second detector is to extract the audio frequency component of the BY. signal which representa the 
voire or musical modulations produced in the studio of the broadcasting station. The audio com-
ponent is extracted and used to drive the first A.F. toles while the B.F. current is by-passed and 
not further used. 

The output of the second detector is coupled by means of rèsistance coupling to the grid of the 
first A. F. Itatliotron RCA-237. This audio stage is used as a driver for the Class B amplifier. 

The output of the first audio stage is coupled by means of transformer coupling to the grids of 
the Radiotrons UX-112-A used as a push-pull Class "B" power stage. This stage is so biased that 
normally no plate current flows. However, as the grid swings positive due to the signal voltage 
being applied, plate current flows x.s.ificli is entirely of an audio character. As diere is little residual 
current when no signal is present, this is a very economical amplifier as well as providing • high 

undistorted output-2 Watts. 

The entire "A" battery current drain is 2.85 Amperes and the "B" current 12 M.A. minimum 

and 25 MA. average nia  • 

Filament and heater eurrent in supplied from the storage battery in the car. Plate current is 
supplied by means of four medium size "B" batteries. A fuse is provided in both filaroeut aud plate 

circuits to protect the batteries and tubes. 

(1) R. F. AND OSCILLATOR ADJUSTMENTS 

Four adjustable capacitors arc provided for aligning the R. I". circuits and adjusting the oscil-

lator frequency ap that it will be at a 175 K. C. difference from the incoming R. F. signal through-
out the tuning range of the set. Poor quality, insensitivity, and possible inoperation of the receiver 

may le caused by these capacitors being out of adjustment. 

If the other adjustments have not been tampered with--.-the intermediate tuning cap:triton,— - 
the following procedure may be used for adjusting these capacitors. 

I. Loosen the receiver unit clamping screw and dismount the receiver from its mounting 
bracket. Do sot remove any of the connections or the flexible cable. 

2. Procure an R. F. oscillator giving a modulated signal at exactly 1100 K. C. and 600 K. C. 
Alzo procure a non-metallic screw driver—Stock No. 7065 -- and a No. 5 Spintite socket 
wrench. 

3. An output indicator is necessary. This should be a current-squared thenno-galvanometer 
substituted or conneeted in parallel to the loudspeaker leads. 

OSC. R.F. 

600 LC. 
OSC. 

CAPACITOR 
IN REAR 

e-

I.F. I F 
NSFORMER TRANSFORMER 

Meer 24 —Leash' .n of Radio Fraeàpney, Oscillator and Intermediate Froqu..nr., , 

4. Remove the top cover of the receiver and remove the automatic volume control tube. % 1st) 
ascertain that the tuning capacitor is fully menlied when the dial reads 150. 

5. Place the oscillator in operation at exactly 1400 K. C. and couple it to the antenna. Set 
the dial at exactly 140 and adjust the coupling between the antenna and oscillator so that 
the output indicator dues not gis e an excessive reading. 

6. With the socket wrench. adjust the oscillator (see Figure 24), the first detector and the 
R. F. line-up capacitors until a masinium deflection is obtained in the output meter. 

7. Set the oecillator at 600 K. C. Tune tu this signal with the receiver and adjust for a defier. 
that in the output meter. Now adjust the 600 K. C. series capacitor, Figure 24, until maxi-

mum output is obtained. Rock the tuning capacitor back and forth while making this 
adjustment. 

8. Change the (*dilator frequeney to .1.11.10 K. 1:. and s•-t the dial at I M. Again make the 
adjustments given under 2. 3, 4. 5 and 6. 

(2) I. F. TUNING CAPACITOR Al/J1. 1/4+TNIENT> 

A single intermediate frequency amplifier stage is used in this receiver. Two transformers are 
used and all circuits are tuned tu 175 K. C. The circuits are peaked and when alignment adjust-
ments are made, the capacitors are adjusted for maximum output. It will be necessary to remove 
the chassis from its mounting bracket as is the case of the R. F. adjustments. 
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A detailed procedure for making these adjustments follows: 

a. Procure a modulated R. F. oscillator giving • signal at 175 K. C. The General Radio Type 
360 is suitable. A non-metallic screw driver such as Stock No. 7065 is also necessary. 

b. Connect an output meter in the circuit. A current.equared galvanometer connected either 
in place of or across the loudspeaker leads is suitable. 

c. Remove the metal cover over the top of the receiver and then remove the oscillator and 
automatic volume control tube, Figure 10. Make a good ground connection between the 

receiver chassis and the car frame. 

d. Place the oscillator in operation and connect its output between the control grid connec-
tion of the first detector and ground, see Figure 10. 

e. Now adjust the secondary and primary of the second and first I. F. transformers until a 
maximum output is obtained in the output meter. Go through these adjustments a second 
time as a slight reaajustment may be necessary. Be sure the output from the oscillator 
is not great enough to overload the first detector and I. F. tubes. 

f. When the adjustments are made, the set should perform at maximum efficiency. How-
ever, due to the interlocking of adjustments, it is a good plan to always follow the I. F. 
adjustments with the R. F. and oscillator lineup capacitor adjustments as described in 

Part III, Section I. 

(3) VOLTAGE READINGS AT RADIOTRON SOCKETS 
The following voltages taken at each Radiotron socket with the receiver in operating condition 

should prove of value when checking with test sets such as the Weston Model 547, Type 3, or others 
giving similar readings. The, plate currents shown are not necessarily accurate for each tube, as 
the cable in the test set will cause some circuits to oscillate, due to its added capacity. Small varia-
lions of voltages will be caused by different tubes. Therefore, the following values must be taken 
as approximately those that will he found under varying conditions. The numbers in column 1 
indicate the tube socket numbers shown in Figure 26. 

RADIOTRON SOCKET VOLTAGES 

VOLUME CONTROL AT MINIMUM 

't oho No. 
<-...ts.a. to 

Heater 
Vol.. 

C.D." F'F' 
Ul.^.;.F .. 
1.00 M .G 14 

Cathode to 
Semen Grid 

Volta 

Cathode or 
Filament to 
Plate Volta 

Plate 
Current 
M. A. 

•Iereen Grid 
Current 
M. A. 

If or 
Filament 

Volta 

6.0 1. R. F. It 0.5 100 136 0 0 

2. 1st Det. 1.0 3.0 42  

- -  

100 

150 0.25 0.1 6.0  

6.0 3. Osc. 6.0 0 45 3.5 - 

4. L F. 18 1.0 136 0 0 6.0 

5. 2nd Det. 12 

15  

10 

10 - -- 110 0.5 

3.5 

6.0 

6. 1st A. F. 

-7. 

2.0 165 6.0 

A. V. C. 1.0 - 15 0 6.0 

8. P. W. R. 20 - 155 1.5 4.5 

9. P. W. R. 20 155 1.5 4.5 

VOLUME CONTROL AT MAXIMUM 
(NO SIGNAL. BEING RECEIVED) 

18 

1.0 

0.5 70 _ 

42  

-- 

70 

135  

150 

45 

135 

110  

165 

IS  

155 

4.0 

0.25 

1.0 6.0 

6.0  

6.0  

6.0 

2. 1st Det. 3.0 0.1 

3. Gee. 6.0 0 3.5 __ 

4. I. F. 18 0.5 4.0 1.0 

.. 5. 2nd Det. 12 10 
_ 

- 

-  _ 

- 

- 

0.5 6.0 

6. 1st A. F. 15 2.0 3.5 

- 

6.0 

7. A. V. C. 5.0 9.0 0  

LS 

6.0 

8. P. W. R. 

_ 

- 20 - 4.5 

9. P. W. R. - 20 - 155 1.5 - 4.5 

(4) TESTING CAPACITORS 
The by-pass capacitors are in • metal container. The internal wiring diagram is shown in 

Figure 26. 
The capacitors can beat be tested by freeing their connections and charging them with approxi-

mately 180 volts D. C. (use the four "B" batteries) and then noting their ability to hold the charge. 
After charging, short circuiting the capacitor terminals with a screw driver should produce a flash 
the size of the flash depending on the capacity of the capacitor and the voltage used for charging. 
A capacitor that will not hold its charge is defective and requires replacement of the entire unit. 

(5) CHECKING RESISTANCE VALUES-
The values of the various resistance units in this receiver are shown in the schematic diagram. 

Figure 22. When testing a receiver for defects, the various values of resistance should be checked. 
This may be done by a resistance bridge; the voltmeter-ammeter method, or by the following 

method. 

oos. 
LUNE O 
NMI 

METAL CAP PUSKIO 
BACK TO SHOW 

.....sitajoiD COLOR OF WILES 

SHIELDING 

so 

Figure 2:;-&..-1 Ras Wiring 

For resistance of low value, 5000 ohms or less, inse a voltmeter having a resistance not greater 
than 100 ohms per volt. For high values of resistance use a meter of 1000 ohms or more per volt. 
The Weston meters, Type 301 or 280, each have a resistant-e of 62 ohms per volt and are satisfactory 
for the low values. Use sufficient battery to give a good deflection on the meter, for example, a 45 
volt "B" battery for a 0-50 voltmeter. Take two readings, one of the battery alone, and one of the 
battery with the unknown resistance in series. Then apply the following formula: 

Reading obtained 
( of battery alone 

1 ) Resistance __ Unknown 
of meter - Resistance  

Reading obtained with 
resistance in aeries 
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(6) WIRING DIAGRAMS cro >1 >0 o to ec 

Figure 25 and the general wiring in Figure 26. A reference to these diagrams when locating trouble 
The schematic wiring diagram is shown in Figure 22. The Control Unit wiring is show.' in 5. f:u I 

1-1* CP: 
0 0 

or replacing a unit will usually prove helpful. The internal connections of the cables are shown in 
Figure 27. .03 
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(7) VOLUME CONTROL 

Normally, turning the volume control to the e‘trettme counter-cloekwise position will reduce 
the output volume of the receiver to zero. However, in event a powerful local Station does not 
reduce to a satisfactory level, timen check the following points. 

a. Automatic vol  control lithe. Try interchanging it with others of a  lar type or 
replacing it with a new one. 

It Volume control. Normally the % attune control in of 50,000 ohms resistance. If for an% 
reason it should be less, then the fRed resistor li-16 must also be reduced in value so thmi.t 
the proportion of 50,000 ohms to 70.000 ohms is maintained. For example—if the volume 
control measures 30,000 oluns, the resi.tor should be replaced with one of 12,000 
ohms. Such a replacement is much easier titan a replacement of the romplete s'donut 
control. 

 YELLOW , 
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Figure 27-- Intrrnal Connrainns of Cuides 
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PART IV—REPLACEMENT PARTS 
On the following page, tht• pat t. [ bat are required for replacement use are listeml. It will be 

noted that several parts unit int in the qatularil equipment are also listed. There are relict- list-4. 
several types of ignition . itititr,..tirs and special length Ile‘ible shafts. Reference it. these imams 
has been made in the t.' '. t sItu I OH sottie special installai hey mill be required. 
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REPLACEMENT PARTS 
Stock 
No. 

Lea N i'..  
Pore DESCRIPTION 

RECEIVER ASSEMBLY 
2240 Resistor-30,000 ohm-Carbon type 

- 1 watt  
.2546 Resistor ---1 megohm -- Carbon type-

1 watt -Package of 5  
2736 Reeietor-170 ohms -Carbon type - 

I w at t -Package of 5  
2741 Idler Tuning rapacitor drive idler 

l'ai-Lape of 5.   
2742 Spring - Tuning capacitor drive ten-

Mo,I pring -Package of S  
2747 Cap- Grid contactor rap-Package 

of 5  
2749 Capacitor -2400 mmfd  
2966 Renietor--28,000 olims--Carbon type 

--1 watt-Package of 5  
2994 Coil - 2m1 detector RS. choke coil  
3048 Resistor -500,000 ohms- Carbon type 

--3": watt-Package of 5.   
3078 Resistor - 10,000 ohms-Carbon type 

--- watt -Package of 5  
3118 Resistor - 100,000 ohms-Carbon type 

- :4 watt-Package of ,  
3288 Socket --UY Radiotron socket- Coln  

plete with insulation strip  
6133 Socket- 1: X Ralliotron socket-Com-

plete with insolation strip  
6134 Resistor - 1200 ohms-Carbou type-

I watt Package of 5  
6135 Resistor- 270 ohms-Carbon type-

., watt - Package of 5  
6136 Resistor -3500 ohms-Carbon type-

1 watt - Package of 5   
6137- Coil-R.F. coil  ! 
6138 Coil - 1st detector and oscillator coil  
6139 Cord -Tuning condenser drive cord-

Package of a  
6140 Plug -6 prong male plug and plug re-

remade  
614 1 Itecelitocle .Iwo prong receptacle for 

speaker cord plog-Package 
6142 Ile.isior - 6,000 ohms-Carbon t> pc - 

!,¡ watt -- Package of 5  
6143 Resistor - 10,000 ohms-Carbon type 

- wat t --Package of 5  
4144 Resistor--4 ohma-Flexible wire type 

-Portage of 5,   
6145 Cover Plate-Adjustable capacitor ad-

eastinent cover plate-Located on rk receiver shield-Package of 5  
6140 àrrew -Self tapping hex head screw-

, For mounting cover plates to shield 
1 - Package of 40  

6147 s Not -. Wing nut for receiver shield-
! Package of 20  

6118 Fuse-- 10 amperes-Package of 5  
6149 I Bumper-Rubber bumpers lawated 

on receiver mounting bra,-kt 
1 Package of 10  

6150 Phig -Six prong female plug Loyaterl 
ost main cable  

$0.70 

3.00 

2.00 

.so 

ISO 

2.50 

?..50 

2.50 

2.00 

.50 

.50 

2.00 

2.00 

2.00 
1.90 
3.30 

.50 

.70 

2.00 

2.00 

1.00 

.50 

.60 

6151 

6152 

6175 

7062 

7065 

7299 

7421 

7422 

7423 

7424 

742$ 
7426 

7427 

7428 

7429 

8821 

8822 

8823 

8824 

8825 

8826 

8827 

8833 
.00 11 
.50 11 883 t 

8835 

8831, 

RECEIVER ASSEMBLY-Continued 
Suppressor-Spark plug type suppres-

eor  

Suppressor -Dietributor type suppree-
sor  

Suppri•seeer-•Distrilintorkplictsin sup-
pressor  

Capacitor --- Adjustable capacitor - 
15--70 mmfd  

M Warta Screw Driver-Used for I. F  
and R. F. adjustment  

Capacitor-745 mmfd  

Capacitor pack-Cornpriaing two 0.5 
mid., two 0.018 mfd., three 0.1 mfd.. 
two 0.25 mfil. and one 4.0 mfd. ca-
pacitors in metal container  

Transformer-- let intermediate trans-
former  

Transformer- 2nd intermediate traste  
former  

Transformer-Output transformer . 

Transformer-In tentage transformer. 
Board -Resistor board complete, less 

resistor., coil and capacitor  

Cover plate-Intermediate adjustment 
cover plate-Located on front re. 
ceiver &hick' -Package of 5  

Cover plate-Tuning capacitor trim-
mer adjualment cover plate-Lo-
cated on top receiver shield--Pack  
age of 5  

Capacitor-0.625 mfd. --In metal cos  
tug with mounting bracket  

Capacitor assembly-Tuning capan  
Inn assembly-Compri.ing 3 vari-
able capacitors, deist, bracket. drive 
cord, drive shaft and drum-Asseno• 
bled  

Flexible drive shaft - Length 30"-
From control box In receiver.... 

Shield-Bark cover shield for receiver 
chassis  

Shield-Front cover shield for receiver 
chassis  

Shield-Top cover shield for receiver 
chassis  

Bracket-Receiver chareis mounting 
bracket complete with two rubber 
bumper.  

Cable--Main cable less plug-From 
control hog to receiver chassis and 
battery box  

Flexible drive shaft- Length. 42"-
From control box to receiver .... . 

Flexible drive shaft-Length 54" 
From control box to receiver .. . . 

Flexible drive shaft-Length 66" 
From control box to receiver.... . 

Flecible drive shaft- Length 78 ' 
From control box toveceiver.. . 

;0.65 

Le5 

.66 

1.00 

1.10 

.70 

5.25 

2.50 

2.50 

1.85 

2.20 

.75 

.30 

.50 

2.20 

8.60 

1.91, 

2.05 

1.10 

1.15 

1.20 

2.20 

ei.65 

9.3$ 

9.6.5 

10.10 " 

Order If, Stock ishoulee 

REPLACEMENT PARTS-(Continued) 
Stook 
No. DESCRIPTION Liet Steels 

No. DESCRIPTION bei 
Pore 

CONTROL BOX ASSEMBLY LOUDSPEAKER ASSEMBLY 
3287 Label-Metal trade mark label-Pack. -Continued 

age of S . $0.75 8829 Cone-Speaker paper cone. Package I 
6153 Clamp-For clamping control box to of 5  $8.00 

steering wheel shaft-Package of 5.. .50 8830 Housing-Speaker housing complete-
6154 Screw -- Clamp mounting .crew - Comprising front screen, back dust 

Package of SO  .50 'creep, case and mounting bracket .. 3.00 
6155 Shaft-Tuning dial shaft with gear 8831 Bracket aeeembly-Speaker housing 

and drive washer-Package of 5.   1.2-i bracket - Comprising bracket, 2 
6156 Switch-Lock switch-Complete with mounting bolts. 4 washers and 4 

mounting nut and washer  .80 nuts .. .95 

6157 Volume control - Volume control coin- 8832 Cable-Speaker shielded cable lees 

6158 
plete with mounting nut  

Nut-Knurled nut for lock switch- 
1.50 8838 

plug  
Speaker complete-Comprising 

.55 

Package of 10  .50 Speaker. housing case and cord-

6159 Resistor-7060 ohms-Carbon type . Assembled • 13.50 

-34 watt-Package of $ ..„ 2.00 
ANTENNA ASSEMBLY 

6160 Dial scale-Package of 5  .50 6129 Staple-Insulated staple-Package of 
6161 Knob-Tuning control knob-pack- 

age of 5  1.50 6130 
100  

Screw and Nut-U bracket set screw 
.75 

6162 Spring-Knob tension spring-Pack- -$-16 x 134-Complete with 
age of 25  .50 lock nut-Package of 10  .50 

6163 Knob-Volume control knob-Pack- 6131 Insulator-Insulator bushing for No. 
age of 5  1.50 7420- Package of 10.. . .70 

6164 Key-Lock switch key-Package of 10. .50 7419 Bracket-U bracket for mounting 
6165 Lamp-Dial scale lamp-Package of S. 1.7$ antenna plates-Package of 2  1.00 
6169 Felt-Felt strip for steering column-- 7420 Stud-Antenna plate stud-X-16 

Package of 10  .50 x 8"-Complete with 5 mounting 
7430 Control box complete-Less flexible nuts- Package of 5.... .... 1.90 

shaft and cable  5.25 8819 Plate-Single antenna plate   I 73 
7431 Cover assembly-Comprising top and 

bottom covers  1.20 BATTERY BOX ASSEMBLY 

7432 Bracket assembly-Comprising beach- 2968 Receptacle-Four prong receptacle 
eta, studs, stop washer and lamp complete  .50 
socket-Located inside of contrib.' 6122 Clamp-Cable clamp-Package of 15  .50 
box  145 6123 Plug-Four prong male plug  .50 

2975 
' LOUDSPEAKER ASSEMBLY 

Rivet-Cone retaining ring mounting 
rivet-Package of 100  

6124 

6125 

Cap-Plug cover rubber cap for No. , 
6123-Package of $ 1 

Ftlge.'".tá amperes-Package of 5.....50 
1.50 

6166 Board-Terminal board with two ter- 6126 Clip-Fuse clip-Package of 12  .50 

minals-Located on cone bracket 6127 Bolt-Carriage bolt for mounting top 
-Package of 5  1.00 of box to car-5/16-18 x 

6167 Plug-Two prong male plug-For 
cable No. 8832-Package of 5   .75 

Complete with with lock nut-Package 
of S . .50 

6170 Rivet-For mounting speaker and 
front grille into housing-Package 
of 100  . 

7418 Bolt-Hanger bolt 5/16-18 x SIX"-
Complete with two lock nuts-
Package of 5  .50 

6171 Rivet-For mounting No. 8831 brack- 8817 Box body assemblv-CompriYing hot. 

et to housing - Package of WO  JO tom plate, 2 aide plates, 2 bottom' 
strip, and receptacle-Assembled .. 3.4$ 

7433 Screen-Speaker housing case wire screen ..18 
SO"' Box co.., assembly-Comprising co,. 

-Package of 5  L er plate, 2 *trips and 2 rubber stripe 
7434 Screen-Dust screen for back of 'peak- -Auembled  1.70 

en housing case- Package of $  1.75 8820 Plate and strip assemblv-Cardboang 
8702 Ring-Cone retaining riug  .80 plate and strip assembly comprising 
8828 Magnet assembly-Comprising cone six strips and one plate - Package 

bracket, core and magnet  4.60 I of 5  .75 

Order By Suck Plumb« Only 
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A 4 ohm resistor is to be found between one 
output tube filament terminal and the "A" 
hot lead. This lead contains a fuee between 
the "A" terminal and the switch. The control 
grid of the AVC tube is joined directly to 
the cathode of the 2nd detector. The normal 
circuit arrangement used in the receiver 
assumes A- of the car battery connected to 
ground. If A+ is grounded, a change in.re-
quired. This change is shown in the wiring 
diagram upon page 504-Y 

RADIOTRON SOCKET VOLTAGES 

V(MA .ME(ONTROLATNHNIAUM 

161. 0. ..;.:::;1•:• '. .:;7:'..t:-':..," „ej...0  
0.S 

::=-..% ,.... kr.r.t; 7. pl... r r-=. -7;:-...::' %I7f:: 

I. 3. V 

-2. I..0... -- 
- 3. 

1.1 00 I In 0 e eo 
1.0 3.0 .42 ISO 0 IS 01 00 

074. 60 0 e S.S 60 
1 I. F. I« 1.0 

-1-01- - 
100 136 0 

0.5 

V 6.0 

&O I Awl IF. 13 - 
IS 

- 110 
4. 1•1 A. F. - Ill 

1.0 

165 3.5 eo 
I. O. II 1:. 

• p. S' . le 

- 1T.-il.-.7i".-  ' 

10 - Is e eo 
- 

- -  
10 

- c. 
155  I 1 

I., 
45 

IS 
VOLUNg5MpectUeZINUM 

I. 11. V II Its To 115 4.0 1.0 6.0 
2. 141 Dd. 10 1.0 43 ISO 021 0 I 60 
3. Om 

- 4. 

60 • - 45 IS - 60 

I. F. 

- S. 

141 03 . 10 13$ /0 0 I 60 

304 De. IS 10 - 110 04 - 6.0 
6. lu & P. IS I 0 - 16$ IS - 6.0 
1. A. V. C $.0 9.0  - IS 0 &U 

& P. W. It. 

_ _ 

¡Sr-  14 .. 4.3 

11. P. W. II. 20-  - ISS 1.1 - 66 

All tubes removed from sockets and all batteries 
removed 

From Chassis To 

Aerial to Ground 

RF Control Grid to 45 , 
RF Control Grid to Chassis 
RF Control Grid to AVC Plate 
RF Catl-.ode to 45+ 
RF Cathode to chassis 
RF Scree* Grid to 180 4 
RF Screen Grid to chassis 
RF Plate to 1804 

1 Detector 
1 Detector 
1 Detector 
1 Detector 

Cg to chassis 
Cathode to chassis 
Screen Grid to 1604 
Screen Grid to chassis 

1 Detector Plate to 1804 

Oscillator Cg to chassis 
Oscillator Cathode to chassis 
Oscillator Plate to 1604 
Oscillator Plate to 1 D Soreen 
IF Control Grid to AVC Plate 
IF Cathode to 45+ 
IF Screen to 180+ 
IF Plate to 1804 

2 Detector Control Grid to B-
2 Detector Cathode to 13.-
2 Detector Plate to 180+ 
2 Detector Plate to Cathode 
1 Audio Control Grid to B-
1 Audio Cathode to B-
1 Audio Plate- 180+ 
2 AF Cg to Cg 
2 AF Cg to chassis grounded) 
2 AF Plate to Plate 
Between 13 and 22+ 1,716 
Across Output Transformer Secondary only .4 
AVC Plate to 46+ 500,000 
AVC, Control Grid to Bo. 28,000 
AVC Cathode to 22+ 049,456 

Correct 

28 ohms 

discamneoted. Dial lamp 

Incorrect 

500,005 ohms 

O ohms TO- rt CC-T 
6 ohms BLC- in tuned circuit 

170 ohms 
O ohms rt K-Y 

30,000 ohms 
O ohms BC. rt Sg-Y 
58 ohms FC.,Y ( 4 Ltd) 

6 ohms TC- 1 D Cg..Y 
10.000 ohms BC- 1 DIWY 
30,000 ohms 

O ohm FC-Y (4 mtd) 
BC- 1 D 5g-Y 

89 ohms TCe. IF Tr 

40,000 
O 

30,000 
1 

40 
170 

30,000 
40 
• 
89 

28,000 
100,080 

o 
1,000,000 

3,589 
920 
J20 

1,800 
560 

ohm 
ohms 
ohms 
ohm 
ohms 
ohms 
ohms 
ohms 

ohms 
ohms 
ohms 
ohm 
ohms 
ohms 
ohms 
ohms 
ohms 
ohms 
ohms 
ohms 
ohms 
ohms 
ohms 

Oso Grid Condenser 

See Rt Soreen 
TO.- IF Tr 

See RF Screen 
TC- IF Tr 
See 1 D Plate 
TC«. IF Tr 

BC- 2 DP- 2 DR 

BC- 1 AF 

BC.- 2 AF Cp.? 
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RCA-VICTOR CO., INC. 

INTRODUCTION 
This automobile radio receiver utilizes a highly. 

efficient six-tube Superheterodyne circuit, a remote 
control unit, and a newly-designed electrodynamic 
loudspeaker. Because of the inherently adverse 
conditions to which an instrument of this type is 
subjected, more attention should be given to its 
installation than is required by a modern radio for 
the home. Comparable performance, however, will 
be obtained if these instructions are carefully fol-
lowed, both with respect to installation and opera-
tion. 

Three new-type Radiotrons are used: (1) the 
"r-f exponential pentode" RCA-39, (2) the "duo. 
diode triode" RCA-85, and (3) the "a-f power 
pentode" RCA-89. These tubes incorporate the 
most recent engineering features and contribute 
materially to the outstanding performance of this 
receiver. An innovation in design is found in the 
use of Radiotron RCA-85 which combines auto-
matic volume control with the normal function of 
the second detector in a single stage. 

The receiver unit is extremely compact and is 
enclosed by a metallic shield case. The case may be 
quickly detached from its mounting bolts, thereby 
affording maximum convenience in replacing Radio-
trons or other servicing. The remote control unit 

MODEL M-32 
Installation Notes 
Part 1 

is arranged for clamping to the steering column and 
thus places the volume and tuning controls and the 
key-operated power switch readily accesible to the 
driver. The dial scale, located only slightly below 
the normal driving line of vision, is glare-proof 
illuminated and is calibrated to facilitate frequency 
selection. 

High-quality reproduction is obtained by use of 
the new electrodynamic loudspeaker. This unit is 
protected against mechanical injury by enclosure in 
an acoustically correct and attractive metallic con-
tainer equipped with tone equalizers. 

Plate voltage supply for the Radiotrons is ob-
tained from an economical "B" battery eliminator 
unit which is furnished as a part of the standard 
equipment. (A special companion model of this 
receiver without the eliminator and suitable for 
operation from external "B" batteries, is available 
if preferred. See Appendix 1.) Equipment for the 
suppression of ignition interference is included with 
the instrument. 

The -use of a roof antenna in all installations is 
recommended. Satisfactory results in many cases, 
however, may be obtained with a plate-type antenna 
mounted beneath the floor of the car. 

PART I - INSTALLATION 
Equipment 

A. Equipment Furnished: 
1. Receiver Unit—complete with the following 

Radiotrons: 
(a) Three HCA-39. 
(b) One RCA-37. 
(c) One RCA 85. 
(d) One RCA .89. 

2. Loudspeaker—with cable and connector 
plug, washer, and nuts (2). 

3. "B" Battery Eliminator Unit. 
4. Outfit Package—containing: 

(a) Remote Control Unit—Isith bracket, felt, 
screws, and interconnecting cable. 
Switch Keys (2) and Fuse—packed in Instruc-
tion envelope (attached to control knob of 
item a). 
Flexible Shafts (2) and Set Screws (6). 
Antenna Coupling Connector Sleeve. 
Mounting Brackets (4) (for receiver and "B" 
battery eliminator units)—complete with 
screws (8). bolts (8), nuts (16), washers (8), 
and lockwashers (8). 

(f) Insulation 13m-hing (for cable entrance slot in 
"B" battery eliminator unit). 

(g) Wiring Clamp (for loud>peaker cable). 
(h) Ignition Interference Suppression Equipment: 

6 Sparkplug type suppressors (additional 
obtainable from your Dealer). 

I Distributor type suppressor. 
2 Capacitors. 

(i) Instruction Book 

(b) 

(e) 
(d) 
(e) 

B. Additional Equipment Required: 

1. Antenna— 
(a) Roof (built-in) type recommended. 
(b) Plate (sub-mounted) type—alternative. A 

special plate antenna complete with mounting 
clamps, studs, and lead-in wire is obtainable 
from your Dealer, if required. 

Location of Units 
The arrangement of units shown in Figure 1 is 

applicable to the majority of automobiles. Iñ 
certain installations, however, such locations may 
be considered impractical or not in accordance with 
personal preference, thereby necessitating a slight 
change in layout. The following suggestions will be 
of assistance in determining the most suitable po-
sition for each unit in any given case. 

Receiver and Loudspeaker—In mounting these 
units, the adaptability of both to bulkhead (the 
partition between the engine and driving compart-
ments) suspension should be determined initially. 
Consideration should be given to the space available 
and to the possibility of interference of the units with 
other equipment beneath the instrument panel or of 
the mounting bolts with apparatus on the engine 
side of the bulkhead. 

Remote Control Unit—The control unit should 
be mounted on the steering column in a position 
chosen to afford greatest accessibility. 
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Antenna— 

Roof Type: Best results will be obtained by use of 
a roof antenna. The majority of modern automobiles 
(closed body types only) are already equipped with 
such an antenna installed at the factory, the lead-in 
wire from which will usually be found coiled up be-
neath the instrument panel. Many other earlier 
cars employ a piece of metallic screen—for top ma-
terial support—whieli, if ungrounded. (not in elec-
trical contact with the metallic frame), may be 
readily utilized as an antenna. 

NOTE—The presence of a top support screen 
and of grounds in that screen may be de-
termined without removing any portion of 
the top fabric. Consult your Dealer as to the 
proper procedure for making this test. 

In order to use an ungrounded support screen, 
one corner only of the head-lining need be removed. 
A shielded lead should be first soldered to the screen 
and then carried down the front pillar post nearest 
the receiver unit. Its shield covering must be 
soldered or bonded to the car frame prior to replace-
ment of the head lining. 

USE BRIGHT COPPER OR BRONZE WIRE ONLY. 
00 NOT USE GALVANIZED OR Oxi012ED 

COPPER SCREEN. 

USE SCREEN OF PROPER WIDTH 10 AVOID 
CUTTING LENGTHWISE 

DROP THE HEAD UM NG FROM FRONT OF 
CAR SO THAT IT CAN BE FOLDED ON REAR 

SEAT WHILE WORKING. 

CUT HOLE TO CLEAR. COME • UGHT AND 
SOLDER3DGES OF SCREEN. 

STAGGER TACKS. TO PERMIT TACK OOME uGHT *TRWGTO ueiR 
uslon, OHMIO UNIDO TO BE TIGHTEN AND IF NECESSARY EDGE OF BEAM •SO THAI mu we 

TACKED OVER SCREEN SOLDER THE DOME LIGHT CORRECTIONS SAC. OR VIBRATE 

Figure 2 

If the top support screen is grounded, or if no 
screen is present, it will be necessary to remove the 
entire head-lining (see Figure 2). In the former 
case, the screen may be insulated by removal of a 
strip several inches from all edges and from the dome 
light fixture. The possibility of subsequent shifting 
may be eliminated by tacking the screen to one of 
the ribs and by lacing the sides with cord. Where 
no support screen is used, a copper screen having a 
total area of at least ten square feet should be in-
serted. It should be located as far to the rear as 
possible and insulated from all metallic parts ground-
ed to the frame of the car. The lead-in wire may 
then be attached as noted above and the head-
lining replaced. 
NOTE—Since a degree of skill—only acquired 

by experience—is necessary in removing and 
replacing the top fabric material, such work 
should be allotted to a competent "trim" man. 

Plate Type: For those cases where the installation 
of a roof antenna is considered impractical or too 
costly, satisfactory reception from local or semi-

RCA-VICTOR CO., INC. 

distant powerful stations may be obtained by use of 
the special, plate-type antenna. This unit should be 
clamped to the frame of the chassis as far to the rear 
as possible. It is adjustable in length and may be 
mounted either lengthwise or crosswise of the chassis 
which position should be selected with due regard to 
the prevention of overcrowding. The plate must be 
placed as close to the ground as possible, but not 
below the lowest portion of the chassis at the desired 
location as sufficient road clearance must be re-
tained. It is also important to avoid any position in 
which the plate will impede free motion .of chassis 
parts such as springs, drive shaft, or axles in order 
to prevent antenna damage. 

"B" Battery Eliminator—The "B" battery 
eliminator may be mounted at any convenient po-
sition in the car. It is preferable, however, to place 
this unit near the receiver and to use bulkhead 
suspension when sufficient space is available. To 
conserve mounting space, the eliminator may be 
fastened to the engine side of the bulkhead but, in 
such cases, it is important that the unit be located 
as far as possible from the exhaust manifold. 

Mounting the Units 
Details of mounting the various units are shown 

in Figure 1. The following procedures are recom-
mended: 

Receiver Unit—Assemble the mounting brack-
ets (packed in receiver carton) to the rear of the 
shield case by means of the machine screws furnished. 
Support the unit in the proper location, allowing a 
clearance of at least one inch above the top surface 
to permit ready removal for servicing. On the pro-
posed mounting surface mark the outlines of the 
four key-hole shaped, bracket slots. Then drill four 

inch holes, coinciding with the top of the slot 
markings, and insert the receiver mounting bolts 
loosely. 

The front cover of the receiver unit case (held in 
place by four screws) must now be removed and all 
packing material—inserted for protection of the 
Radiotrons during shipment—withdrawn.. Make 
certain that all tubes are in position and. that the 
control grid clips are pressed down firmly over the 
respective dome terminals as shown by the diagram 
printed on the label affixed to the top of the case. 
Rotate the tuning control shaft until the plates of 
the -variable capacitor are fully meshed and adjust 
both shafts to positions wherein the flatted portions 
lace upward. Then replace the front cover and 
tighten the cover screws in place. 

NOTE—In order to further examine the radio 
chassis, that unit may be withdrawn from the 
body of the case subsequent to the removal of 
three screws from the lower surface. The 
antenna lead and the associated shield pigtail, 
however, must first be passed through the 
ease side—which operation mar be facilitated 
,by detaching-the small rubber bushing secured 
in the entrance opening 
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Remote Control Unit—Detach the cover of 
the remote control unit by removing the push-on 
knobs, the knurled switch-retaining nut and the two 
front screws. Then insert the free end (without 
small coupling) of each flexible shaft housing through 
the rear bushings, making certain that each flexible 
shaft enters and extends the full depth in the drilled 
hole in the end of the corresponding control shaft. 
Tighten the control shaft set screws against the 
flexible shafts and finally secure the rear bushing set 
screws against each flexible shaft housing. The 
cover may now be replaced and the assembly rested 
in an upright position near the receiver unit. 

Remove the set screws from the small couplings 
attached to the opposite ends of the flexible shafts 
and insert the shaft housings through the openings 
in the metallic cover plate encasing the tuning and 
volume control shafts of the receiver unit. These 
shafts must be so inserted as to be crossed in 
the final assembly as indicated by Figure 1. 
Make certain that the couplings are fully engaged 
over the receiver control shafts and then tighten the 
cover plate screws against each flexible shaft housing. 
Turn the control knobs on the remote control unit 
until the threaded openings for the coupling set screws 
(visible through slots in cover plate bushings) are at 
the top and line up with the flatted portions of the 
receiver unit control shafts. Finally, insert and 
tighten both coupling set screws. 

Receiver and Remote Control Assembly— 
Hang the receiver unit in position over the mounting 
bolts and tighten those bolts in place. Then attach 
the remote control unit to the steering column by 
means of the clamp and screws provided. In order 
to prevent damage to the finish, the felt provided 
should first be wrapped around the column at the 
desired location and fastened with tape. After corn-
pleting these operations, slowly rotate the Station 
Selector to each extremity of the dial, in turn, to 
insure use of the complete range. 

NOTE—In some installations it will be found 
necessary or desirable to shorten the flexible 
shafts. This may be accomplished as follows: 
(1) Remove the shafts from the housings; 
(2) cut the housings to the proper length with 
a hack-saw; (3) re-insert the shafts in the 
housings as far as possible, so that the coup-
lings at the receiver end of the shafts arc in 
contact with the housings; (4) solder the pro-
truding end of each shaft, to prevent un-
winding when cut, at a point 27/32 inch beyond 
the end of its housing (Important--A large 
soldering iron must be used to insure thorough 
penetration of the solder through the shaft for a 
distance of about one quarter inch on either side 
of the cutting point—use only non-corrosive 
soldering flux); (5) cut each soldered shaft 
with a hack-saw or .pliers at the point men-
tioned—namely, 27/32 inch (as accurately as 
possible) from the end of the housing; (6) 
remove all burrs from cut ends. 

Loudspeaker—Place the loudspeaker with its 
cone opening against the proposed mounting surface 

MODEL M-32 
Installation Notes 
?art 3 

and mark an outline of the rectangular container. 
Determine the exact center of this area by drawing 
in the diagonals and mark that position with a center-
punch. Next drill a j4 inch hole at the center-punch 
mark and mount the loudspeaker by means of the 
threaded stud attached to its rear bracket. In hang-
ing this unit, choose that position wherein the cable 
entrance opening is at the top. 

Plate Antenna—The plate antenna, if used, 
should be bolted to the channel members of the 
automobile chassis by means of the clamps provided 
(see Figure 1 and notes under "Location of Units"). 
A shielded lead-in wire is provided with this assembly 
which should be brought into the driving compart-
ment of the car through a X inch hole drilled in the 
toe-board if no other opening is available. The 
fully-shielded end of this wire is to be connected to 
the receiver unit antenna lead by means of the 
coupling type connector, as described under "Con-
nections—Antenna to Receiver." Cut off the 
opposite (unshielded) end as required for connection 
to the plate and to eliminate excessive slack. The 
pig-tail extension from the end of the shield should 
be soldered or securely bonded to the frame of the 
car. 

"B" Battery Eliminator—The "B" battery 
eliminator is arranged for mounting in a manner 
similar to that employed for the receiver unit. It is 
important that this machine be mounted so that the 
internal rotating shaft will be horizontal in assembly. 

Connections 
Refer to Figure 1 and make connections as follows: 

Main Wiring Cable—The main wiring cable for 
connection between the independent units of this 
instrument (attached to the remote control unit 
during shipment) should be connected as indicated 
graphically. If necessary, make a loop in this cable 
to eliminate excessive slack and tape securely. 

The power input lead contained in this cable 
(single shielded conductor with lug) must be con-
nected electrically to the ungrounded side of the car 
storage battery, preferably at the battery terminal 
of the ammeter. The shield pigtail of the power 
input lead should be soldered or securely bonded to 
the instrument panel or frame of the car. 

Electrical connections to the "B" battery elim-
inator unit are accomplished by means of the five. 
conductor group extending from the main wiring 
cable. The individual (color coded) leads are to be 
connected to the internal screw type terminals of 
the eliminator unit (rendered accessible by removal 
of the sheet metal case) as shown in Figure C. 
Appendix II. Prior to making these connec-
tions determine which side' of the car storage 
battery is grounded. If the positive terminal 
is grounded, reverse the two leads—both front 
same end of dynamotor—connected to termi-
nals 1 and 3 of filter, as indicated in Figure C. 

NOTE—The insulation bushing (contained in 
Outfit Package) should first be slipped over 
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the five leads and, when replacing the cover, 
secured in the cable entrance slot. The shield 
pigtail should be brought out through the 
bushing and fastened beneath the nearest 
cover mounting screw. 

The special four prong plug attached to the main 
wiring cable must be inserted in the corresponding 
socket located on the left side of the receiver unit and 
the shield pigtail should be secured beneath a con-
venient screw in the lower surface of the container. 

Loudspeaker to Receiver—The standard four. 
prong plug attached to the loudspeaker cable must 
be inserted in the remaining socket located on the 
left side of the receiver unit. The pigtail extending 
from the cable shield should be secured beneath that 
container screw to which the shield extension from 
the adjacent main wiring cable is attached. 

Antenna to Receiver—The shielded lead-in 
wire extending from the roof or plate antenna should 
be cut to a length sufficient to facilitate attachment 
to the coupling type connector (secured to the re-
ceiver antenna lead) and to eliminate excessive slack. 
Refer to the detailed view of this coupling connector 
in Figure 1, which shows clearly the connections to 
be made as follows: 

The small copper sleeve (packed in Outfit Pack-
age)should be slipped over the shield braid of the 
lead-in wire and the small internal insulated con-
ductor passed through the female portion of the 
coupling type connector. Solder this conductor se-
curely to the end of the internal eyelet. Then slip 
the sleeve forward to a position wherein the adjacent 
ends of the connector and the shield braid are 
covered. Finally solder the sleeve both to the coup-
ling and to the shield and connect the assembly to 
that portion secured to the receiver antenna lead. 
Make certain that the shield pigtail extending from 
the antenna entrance bushing in the receiver con-
tainer is securely fastened beneath one of the cover 
screws. 

Suppression of Ignition Interference 
(1) Disconnect all wires from the spark plugs. 

Fasten one spark plug suppressor to the top of each 
plug and re-attach the wires to the free ends of the 
suppressors. 

(2) If the distributor is of the plug-in type, dis-
connect the center wire from the head. Plug the 
distributor suppressor into the distributor head and 
insert the wire in the free end of the suppressor. 

For cap-type distributors, proceed as follows: 
Exchange the distributor suppressor at your Dealer's 
for one of a special type. Cut the wire leading from 
the distributor to the coil and screw the suppressor 
into the end attached to the distributor. Screw the 
other end of the wire (leading to the coil) into 
the opposite end of the suppressor. 

(3) Clamp one of the by-pass capacitors against 
the generator frame. The screw holding the cut-out 
ordinarily may also be utilized for securing this unit. 
Connect the capacitor lead to the terminal on the 
generator side of the cut-out switch. (In some cases, 
interference will be reduced by connecting the ca-
pacitor lead to the opposite side of the cut-out. The 
most suitable position for this lead must be de-
termined by trial.) 

(4) Clamp the other by-pass capacitor securely 
to the instrument panel (if metallic) or to a con-
venient portion of the metal frame of the car, and 
connect the capacitor lead to the battery side of the 
ammeter (usually the terminal with only one lead). 
In certain cases, interference will be reduced by con-
necting the lead of this capacitor to the battery side 
of the ignition coil instead of to the ammeter. 

(5) It may be found necessary to secure the loud-
speaker cable beneath the grounding clamp (packed 
in Outfit Package) in order to minimize ignition 
interference. This clamp (as shown in Figure 1) 
may be attached conveniently to the left side of the 
receiver container. 

PART II-OPERATION 

The instrument should be operated as follows: 

1. Insert the key in the lock on the Control Unit 
and turn it to the "on" position clockwise. 

2. Set the Volume Control (left-hand knob) at or 
near the extreme clockwise position. Then 
turn the Station Selector (right-hand knob) in 
either direction until a station is heard. 
(Note—The dial scale is calibrated in channels 
to aid in station identification. Add one cipher 
to the scale marking to obtain the actual 
frequency in kilocycles.) 

3. After receiving a signal, turn the Volume Con-
trol counter-clockwise until the volume is re-
duced to a low level. Now, re-adjust the 
Station Selector to the position midway be-

tween the points where the quality becomes 
poor or the signal disappears. This operation 
insures the best quality of reproduction. 

4. Finally, advance the Volume Control (clock-
wise) until the desired level is obtained. Ex-
cept on weak signals, the automatic volume 
control will maintain the volume substantially ; 
at the latter level, thereby precluding further ; 
manual adjustments. (Fading of the signal , 
may be experienced in extreme cases, as when 
passing under bridges or other metallic struc-
tures, since such structures almost completely ; 
shield the antenna.) 

5. When through operating, turn the key to the I 
"off" position, counter-clockwise. The instru-
ment is then locked by removing the key. 
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MODEL LI-32 
Zat.tery Operated 
Terminal Data 

"B" BATTERY OPERATED MODEL 
As noted in the Introductory s,ection, a special 

instrument is available for "B" baitery operation. 
This receiver is identical to the standard model ex-
cept that the "B" Battery Eliminator Unit is omitted 
and a specially designed interconnecting cable is 
used. For such operation, four 45 volt "B" batteries 
are required and may be obtained from your Dealer. 

The following parts are furnished as standard 
equipment with the battery operated receiver: 

1 Fuse (rated 0.50 amp.) 

2 Fuse Leads (with clips) 

1 Fuse Insulation Sleeve 

3 Battery Jumper Wires 

Certain body types, such as coupes or sedans. 
afford sufficient space to permit internal mounting 
of the batteries. In these cases, it is necessary only 
to clamp the units in a manner to prevent injury or 
grounding through undue motion while the car is in 
operation. In such installations, the batteries will 
probably be most conveniently stacked "end to end" 
as shown in Figure 3. 

For other installations, a special battery box for 
external mounting (also available from your Dealer) 
will probably be found necessary or desirable. This 
box (as shown in Figure 1) may be located at any 
position under the floorboards of the vehicle except 
near the exhaust line or where interference with free. 
moving parts of the chassis will be encountered. If 
placed in close proximity to the exhaust pipe or 
muffler, the heat radiation therefrom will cause rapid 

ruse -INIAATION 

JUMPER wins 

RED 

BATTERIES 

Figure 3 

CAB E TO 
RECEIVER 

deterioration of the batteries. The box is of suitable 
dimensions to accommodate the following types of 
"B" batteries: 

Eveready—No. 485. No. 772, No. 796 

Burgess—No. 2305, No. 2308, D-308 

General—"Flying Squad" V 30 DX 

If the battery box is used, it may be mounted 
most conveniently by drilling the required four (4) 
three-eighths inch holes in the floorboard with the 
box cow.- serving as a template. Insert the four 

carriage bolt é from above and fasten the box cover 
(with the hanger bolts inserted) in position beneath 
the floorboard with the nuts and lockwashers pro-
vided. Place the "B" batteries in the box and make • 
all necessary internal connections (see Figure 4). 
With the fibre spacers in position above the batteries 
and the nuts on the hanger bolts unscrewed to the 
ends, lift the battery box into place, swing the hanger 
bolts into the case brackets and tighten all nuts. 
Make certain that both nuts are on each bolt and 
locked tightly. These operations, naturally, will be 
facilitated by placing the car on a lift. 

AT1ON 

BATTERY BOX 
CABLE TO 

ATTERIES RECEIVER 

Figure 4 

RECEPTACLE 

LARGE 
PRONGS 

YELLOW 

ONNECTION 
PLUG 

SHIELD 

With the battery operated receiver, it will be 
noted that a plate circuit fuse must be employed. 
If the cable is to be connected directly to the bat-
teries, the metal braid on the outside of the cable 
must be pushed back for a short distance in order to 
obtain leads of suitable length. As indicated in 
Figure 3, one fuse lead must be soldered to the cable 
wire and taped and the other connected to the end 
battery. The leads are equipped with clips (to per-
mit ready replacement of the fuse) which in assembly 
are protected by an insulation sleeve. The end of the 
cable should be wrapped with tape for a short dis-
tance in order to prevent fraying and grounding to 
the battery terminals. 

If the battery box is used, slip the rubber cover 
and the plug cap over the cable and solder the leads 
into the connection plug as indicated in Figure 4. 
Then fasten the cap to the plug, push the rubber 
cover forward and insert in the receptacle. One of 
the fuse leads must be connected to the proper 
terminal of the receptacle and the other to the end 
battery. 

Worn out "B" batteries cause noisy and weak 
reception. Renew the batteries when they fail to 
give a reading of at least 35 volts per block as in-
dicated by a high resistance voltmeter with the set 
turned "on." 
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APPENDIX II—SERVICE DATA 

Electrical Specification s 

Radiotrons Required 
1 RCA-237, 3 RCA-239. 1 RCA-85, 1 RCA-89. Total-6 

-A- Battery Consumption — Loudspeaker...  1.35 Amperes 
Receiver 2.15 Amperes 
C•Átverter ..... ... 3.Q Amperes 

Plate Power Consumption  35 M. A. 
1  25 Watts 

Intermediate Frequency  175 K. C. 
R. F. Line-up Frequency   1400 K. C. 
Oscillator Line-Up Frequency,  1400 Only 

This six tube automobile receiver gives excellent perform-
ance in respect to sensitivity, selectivity and tone quality. 
When used with the converter unit, operation entirely from 
the car battery is obtained. 

Undistorted Output 

Figure A—Location of Railiotrons and Li le•up Capacitara 

Line-up Capacitor Adjustments 
The receiver must be removed front its metal case to permit 

correct adjustment of the line.up capacitors. After being 
removed, a grounded metal plate must be provided for the 
receiver to rest upon. otherwise the adjustments will be found 
to be incorrect when the assembly is returned to its metal 
case. After removal from its case and placing upon the metal 
plate, proceed as follows: 

I. F. Line-up Capacitor Adjustment—The 1. F. Ampli• 
fier uses two transformers, one being of the untuned variety 
and one having each of its windings tuned by means of two 
adjustable capacitors. Figure A shows time location of these 
capacitors. 

(a) Procure a modulated oscillator giving a signal at 175 
K. C. and having its output adjustable. A non-metallic 
screwdriver such as Stock No. 7065 in necessary together 
with an output meter. 

(b) Remove the receiver from its case, place it in operation 
and connect the output of the oscillator between the 
control grid and ground of the first detector. Remove 
the oscillator tube and connect the output meter— 
preferably a thermo-galvanometer—across the voice 

coil of the loudspeaker. Then with the volume control 
at maximum, reduce the oscillator output until a small 
indication is obtained. Unless this is done, the action 
of the A. V. C. will make it impossible to obtain correct 
adjustments. 

(e) Adjust the seimondary and then the primary of the I. F. 
transformer until a maximum deflection is obtained in 
the output meter. This is the correct adjustment. 

Figure It—Loeuispeaker Wiring Diagram 

••• 

R. F. Line-up Capacitor Adjustment —The R. F., 1st 
detector and oscillator stages are aligned at 1400 K. C. A 
modulated oscillator giving a signal at 1400 K. C. a socket 
wrench and an output meter are necffliary for correctly mak-
ing these adjustments. 

Remove the receiver from its metal case and place on a 
grounded metal plate. Connect the tuning control and 
place in operation. Cennect the output of the oscillator 
between antenna and ground. Connect the output 
meter across the voice coil of the loudspeaker. 
Place the oscillator in operation at 1400 K. C. and 
adjust its output so that a small deflection is obtained 
when the receiver volume control id at maximum and 
the dial get at 1400. Then adjust the three line-up 
capacitors until a maximum deflection is obtained. 
This is done by means of a socket wrench. 

(a) 

(b) 

Figure C—Plate Supply Unit Wiring 

RADIOTRON SOCKET VOLTAGES 

Ratite« 
N.. 

Cathode or 
Filament to 

Control Grid 
Volts 

Cathode or 
Filament to 
Screen Grid 

Volta 

Cathode or 
Filament te 

Plate 
Volts 

phi. 

Current 
M. A 

Filament 

et heater 
Volts 

I. R.F. RCA-39 0 9 --: 
71 177 1.5 . 5 2  

— 
2. 1st Dot. RCA-39 67 172 6.0 1.35 

---- - 
5.2 

3. Ose. RCA-37 — — 72 5.5 -. . 
5.2 

4. IS. RCA-39 0.9 71 177' 4.5 5.2 
•- ---

-5. 2nd Dot, and  ...._ 1n 1.-; ri.2 
A.Y.C. RCA-8S 

6. PWR. RCA-89 18 178 Ire 18.0 5.2 

Voltage. ire therm •t whirb Radiutrona are operating and with n.. 

Mine inaprisaited no input 

OTHER IMPOR1 A OLTACES 

Battery Voltage .   ....6.0 Volte 

Input to Dynamotor ..5.75 Volta 

Battery Drain  S Amperes 

Output from Dynantotor 178 Vi at 34.5 M.A. 

Loudspeaker Field Drain  1.35 Amperes 
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REPLACEMENT 
(Replacement Parts May be Purchased from 

MOPE!, '-,.32 
CO., INC. Parts List 

PARTS 
Authorized Dealers and Distributors Only) 

Stock DESCRIPTION List Stock DESCRIPTION List 
No. Price No. 

1 
Price 

RECEIVER ASSEMBLIES ANTENNA ASSEMBLY 
2734 Capacitor-745 mmfd.-Package of 5  $2.20 3465 Cable-Antenna lead-in shielded cable  $0.35 
2747 Contact cap-Package of 5  .50 3466 Connector-Antenna lead-in connector  .60 
2749 Capacitor-2,400 mmfd  1.50 3491 Washer-Rubber insulating washer-Used 
2816 Resistor - 1,000 ohm - Carbon type - h with insulator No. 6131-Package of 4.... .25 

watt-Package of 5  9.50 6129 Staple-Insulated staple-Package of 100... .75 
3264 Resistor-25,000 ohms-Carbon type-3 6130 Screw and nut-U bracket set screw-%-

watt-Packae of 5  2.00 16 x 1-Complete with lock nut-Pkg. of 10. .50 
3442 Resistor-100 obrns-Carbon type-34 watt 6131 Insulator-Insulator bushing for No. 7420-

-Package of 5  1.00 Package of 10  .70 
3443 Resistor-140 ohms-Carbon type-34 watt 6381 Cable-Shielded antenna cable-For use 

-Package of 5  1.00 with antenna plate  2.94 
3447 Coil-Automatic volume control coupling coil. .66 7419 Bracket-U bracket for mounting antenna 
3448 Cord-3 gang tuning capacitor drive cord . . . .50 plates-Package of 2  1.60 
3454 Scale-Dial Scale   .54 7420 Stud-Antenna plate stud-U-16 x 8"-
' 6114 Resistor -- 20,000 ohms - Carbon type - 1 Complete with 5 mounting nuts-Pkg. of 5. 1.90 

watt -Package of 5  2.00 8819 Plate-Single antenna plate  1.75 
6143 Resistor-40,000 ohms-Carbon type-31 MISCELLANEOUS PARTS 

watt -Package of 5 ..   2.00 6148 Fuse-10 amperes-Package of 5.   .50 
6186 Resistor-500,000 ohms -Carbon type- 34 6151 Suppressor-Spark plug suppressor. ...   .65 

watt-Package of 5  2.00 6152 Suppressor-Distributor suppressor  .65 
6192 Spring-3 gang tuning capacitor drive cord 6169 Felt-Felt strip for steering column- Plc. of 10. .50 

tension spring-Paelsage of 10  
,„ 
'ati 7065 Screwdriver-Non metallic Screwdriver-

6241 Resistor-140,000 ohms-Carbon type-34 For line-up adjustments  1.10 
watt-Package of 5  2.00 7429 Capacitor-0.625 mfd. capacitor in metal 

6243 Resistor - 6,000 ohms - Carbon type - % casing with mounting bracket  2.20 
watt-Package of 5  

2.°° 7553 Cable-Inter-connecting cable complete with 
6250 Resistor - 4,000 ohms - Carbon type - h male section of connector plug-For 

watt-Package of 5  2.00 eliminator operation   2.66  2.66 
6300 Socket-4 contact Radiotron socket  .55 7561 Cable-Inter-connecting cable complete with 
6317 Capacitor-0.05 mfd. capacitor  .70 male section of connector plug-For 
6320 Capacitor-670 mmfd.--Qscillator series ca- 

pacitor-Package of 5  2.50 
battery operation  2.12 

6358 Socket-3 contact socket  .38 REPRODUCER ASSEMBLIES 
6359 Shield-Radiotron tube shield. .36 6182 Terminal board-Reproducer terminal board 
6360 Transformer-First intermediate frequency with 3 terminals-Package of $  .50 

transformer  2.14 6364 Transformer-Output transformer  2.00 
6361 Transformer - Second intermediate fre- 8702 Ring-Cone retaining ring  .80 

quency transformer  2.28 8961 Coil assembly-Comprising field coil, magnet 
6362 Shaft-Tuning capacitor drive shaft with and cone support  3.34 

two "C" washers  .40 8962 Cone-Reproducer cone  1.12 
6363 Volume control-Complete with mounting nut. 1.38 8963 Bracket - Reproducer mounting bracket 
6365 Coil-Detector and oscillator coil  2.32 complete with washer and nuts  .98 
6366 Coil-R. F. coil assembly  1.60 8964 Housing-Reproducer housing  2.08 
7484 Socket-UY type Radiotron socket  .65 8965 Screen-Dust screen. •‘  40 
74&5 Socket-Radiotron 6 contact socket  .70 BATTERY BOX ASSEMBLY 
7545 Transformer-Interstage auto transformer... 2.48 2968 Receptacle-Four prong receptacle complete. .50 
7546 Capacitor pack-Comprising one 0.08 mfd., 6122 Clamp-Cable clamp-Package of 15  .50 

one 0.1 infd., two 0.05 led., two 0.25 mfd., 6123 Plug-Four prong male plug  .50 

7547 

one 0.75 mfd., one 0.005 mfd., and one 4.0 
mfd. capacitors in metal container  

Drum-For 3 gang tuning capacitor .... " 
3.58 
.70 

6124 
6125 
6 26 

Cap-Plug cover rubber cap for #6123-Pk. of 5. 
Fuse-34 ampere-Package of 5  
Clip-Fuse clip-Package of 12  

1.50 
.50 
.50 

7548 Capacitor-3 gang variable tuning capacitor 6127 Bolt-Carriage bolt for mounting top of box 
assembly  3.50 to car-U--18 x 1%"-Complete with 

3444 
CONTROL BOX ASSEMBLIES 

Socket-Dial lamp socket  .38 7418 
lock nut-Package of 5.50 

Bolt-Hanger bolt U-18 x 9W-Complete 
with two lock nuts-Package of 5 ..... ... .50 

3445 Shaft-Volume control shaft with "C" washer. .48 8817 Box body asseMbly-Comprising bottom 
3446 Shaft-Station selector shaft with "C" washer. .38 plate, 2 side plates, 2 bottom strips and 3454 Scale-Dial scale  .54 receptacle-Assembled  3.45 
6158 Nut--!Knurled nut for lock switch-Pkg. of 10. .50 8818 Box cover assembly-Comprising cover plate, 
G5021 Knob-Station selector knob or volume con- 2 strips and 2 rubber strips-Assembled. s 1.70 

G5022 
trol knob-Package of 5  

Label-Metal trade mark label-Pkg. of 5. 
1.50 
75 
.50 

8820 
.. 

Plate and strip assembly-Carboard. Elate 

6164 Key-For lock switch-Package of 10  . and strip assembly comprising six strips 

6357 Switch-Lock switch complete  1.46 and one plate-Package of 5 sets ......... .75 

7543 Shaft-Volume control or station selector "B" ELIMINATOR ASSEMBLIES 
flexible shaft-Approximately 39" long.. 1.92 3473 Brushes-One set of 2-For low voltage end 

7562 Shaft-Volume control or station selector of dynamotor  1.01 
flexible shaft-Approximately 51" long. . 1.62 3474 Brushes-One set of 2-For high voltage end 

7563 Shaft-Flexible shaft-Volume control or of dynamotor  .82 
station selector shaft-Approx. 27" long.... 1.94 7554 Filter pack-Comprising one 0.5 mfd., two 

G 7842 Cover-Control box cover assembly compris- I 4.0 tnfd, capacitors, one reactor and two 
mg cover, cover mountin« screws, mounting a 
clamp and clamp mounting screws  

I 
.76 7555 

choke coils  
Dynamotor complete  

4.87 
23.52 
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Instructions For 

RCA Victor M-34 
Automobile Receiver 

INTRODUCTION 
Mechanical simplicity and high-quality performance are keynotes of this automobile radio receiver. 

The instrument consists of a superheterodyne chassis, a loudspeaker, and a vibrator-type "B" battery eli• 
minator mounted in a single case. It is operated entirely from the car storage battery. 

A remote control unit, mounted on the steering column and connected to the receiver through a flexible 
shaft and cable, places all controls convenient to the driver.. This unit contains the station selector control, 
a glare-proof illuminated dial (calibrated in station channels) and a combined volume control and "key.lock" 
power switch. 

Equipment for the suppression of ignition interference is provided. The use of a roof (built-in or interior 
type) antenna is recommended. 

PART l—INSTALLATION 
Procedure 

1. Unpack the set from carton and check equipment. (See "Equipment Furnished"—page 4.) 

2. Remove tube packing inside receiver ease and examine tubes. (See details under "Mounting of 
Units"—page 5.) Do not replace case coter. 

3. CHECK POLARITY OF AUTOMOBILE STORAGE BATTERY SUPPLY. If the negative (—) 
side is grounded to car frame, make changes to chassis connections shown in Figure 1. Do not disturb 

these connections if positive (±) side is grounded. (See details under "Mounting of Unite"—page 5.) 
Replace case cover. 

4. Determine most satisfactory mounting position (see details under "Location of Unita"—page 
spot mouroing-holt location and drill 3.i." diameter hole. Insert bolt through dash and assemble 
support plate and nuts on engine side. hang receiver over bolt head and tighten nuts. (See Figure 

1 and details under "Mounting of Units"—page 5.) 

5. Attach remote control unit to steering column by means of mounting bracket and strap. (See Figure 
I and details under "Mounting of Units"—page 5.) 

6. Assemble flexible shaft to receiver and remote control unit. (See Figure 1 and details under "Mount-
ing of Units"—page 6.) 

7. Connect metal-shielded lead from receiver to antenna by means of coupling connector. (See notes 
on antennas under "Location of Units"—pagea 4 and 5—and details of lead.in under "Connee-
tions"—pages 6 and 7.) 

ft. Connect terminal at end of black lead from cable to binding-post of automobile ammeter (see Figure 
1 and details under "Connections"—page 7). The ignition by-pass capacitor (equipped with two 
leads) should be installed at this time. (See Figure 1 and paragraph 4 under "Suppression of 
Ignition Interference"—page 7.) 

9. Install spark-plug and distributor suppressors; also generator by.pass capacitor (see Figure 1 and 
paragraphs 1, 2 and 3 under "Suppression of Ignition Interference"—page 7). 

10. Push knob over shaft protruding through front of remote control unit. Observing the dial scale, 
rotate knob slowly—first to stop position slightly beyond " 150" and then reverse to other atop pota-
tion slightly beyond "55." 

11. Insert key in lock on remote control unit and turn to extreme clockwise position. Dial should become 
illuminated immediately but the tithes will not reach proper operating temperature until after 
approximately 45 seconds. (See details under "PART II—OPERATION" and "PART Ill— 
MAINTENANCE.") 
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Equipment 
A. Equipment Furnished, 

I. Receiver Package--Inchides the receiver and 
remote control units joined by the wiring cable. 

(a) The receiver contains one each of the following Radio. 
trot» inatalled in aorketie RCA-78, RCA-6A7. RCA. 
6117. RCA-89. 

(b) The remote control unit contain, one dial lamp (6-8 
volta). 

(e) The wiring cable includes nne fuse (20 ampermI 
installed in attached !nee tax...merle 

2. Outfit Package— Containing: 

(a) Flexible abaft (3314 inchem long). 

(b) Receiver unit mounting bolt ( i'a lad, -diameter), daeb 
support plate, and non (2) 

(r) Steering column bracket foe remote control emit with 
strap. mrews (2) and lockwasher ( I). 

(d) Shield clamp for antenna lead-in wire with screw ( I), 
luckwasher ( l) and nut ( I). 

to Rey ( I) and knob ( I) for remote control unit and eve. 
let. (2) for antenna connector packed in small envelope. 

(1) Ignition Interference Suppression Equipment. 

6 ;Sciaerlirop.I.u;otzlzrreeeora (additional obtain. 

I D. 'butor type suppers.. 

2 Capacitors. 

CO Instruction Rook 

D. Additional Equipment Required: 

1. Antenna—One of the following types: 

(a) Roof (built-in) type—rmommended. 

(b) Roof (interior) type for attachment to headlining 
inside ear—atm recommended. A epccial antenna of 
thie type complete with pin-hooks and lead-in wire 
may be purchaaed from your dealer 

) Plate teillidnotinted) type for attachment to channel 
of car ehamin"--alternat iv, An efficient plate 

ournoa ronnilftelr equiptitil for mounting and • 
wirc also are obtain. 

able from the dealer. . 

Location of Units 
Reeeiver and Remote Control Units—The 

arrangement of units shown in l'ignare 1 is recom. 
mended and will he found applicable to the majority 
of automobiles. Consideration sl Id Le given to 
the possibility cif interference of the receiver with 
other equipment beneath the instrument panel or Id 
the niounting bolt with apparatus on the engine side 
of the dash. By placing the receiver unit toward the 
right-hand side of the dash, the flexilile shaft will lie 
of correct length as furnidied in practically all cases. 
This position, however, may be considered imprae: 
tical becauee of its universal preference for heating 
devices, necessitating installation of the receiver 
unit either near the center or at the extreme left• 
hand side of the dash and the i.e of a shorter flexible 
diaft. In such cases, the shaft may Inc either short• 

ened (as described under "Mounting of Units") 
or exchanged for one of proper length by the dealer. 

NOTE—Two support brackets are attached to 
the receiver case, one on the rear surface and the 
other on the right-hand side viewing the loud-
speaker opening. The side bracket must he usen? 
when the unit is mounted at the extreme left-
hand end of the dash in order to avoid sharp bends 
in the flexible shaft and resultant unsatisfactory 
operation. 

As furnished, the remote control unit is equipped 
for attachment to the steering column of the car. 
Its clamp bracket is so designed that the driver may 
select from a wide variety of possible niounting posi-
tions for maximum accessibility. The assisiated 
bracket strap will Inc found to accommodate practic. 
ally any diameter steering column. If considered 
desirable. however, the remote control unit may be 
supported upon the instrument panel 1.v means of 
an accessory bracket procurable from the n(caler 

Antenna: 

(a) Roof (Built-in) Type—Best results will lie 
obtained by use of a built:in roof antenna. The 
majority of modern automobiles (closed body types 
only) are already equipped with such an antenna 
installed at the factory, the lead.in wire from which 
will usually be found coiled up beneath the instrin 

u,, utoii,o,rt. n, tout, nit ru, nase tat otan 5S1w t.,,. at,, t, 

/- • 

„arz , 
Figure 2 

ment panel. Many other earlier cars employ a piece 
of metallic screen-- for top material support — which. 
if ungrounded (not in electrical contact with the 
metallic frame). may be readily utilized as an 
antenna. 

NOTE—The presence of a top support screen 
and of grounds in that screen inay be determined 
without remiss ing any portion of the inside fabric 
(head:lining). First procure any sharp-pointed 
metallic tool, push the point through the fabric 
(at several pointa if necessarv) and feel around in 
an attempt to serape flue screen surface—being 
careful not to punctun: the weathenproof top. If a 
screen is found. connect an ordinary dash or 
head-lamp between either terminal of the auto-
mobile ammeter and the tool, re-insert the tool 
through the headdining and make contact with 
the screen. lf the lamp lights, however dimly, it 
shall be assumed dim the screen is grounded.. 

In order to use an ungrounded support screen, 
first release the head-lining at the front corner 
nearest the receiver. Then connect a flexible rubber. 
insulated lead to the corner of the screen and solder 
the joint. Feed the free end of the lead down the 
adjacent pillanpost of the car into the driving coin. 
partment and replace the head:lining. 

If the top support seree:i is grounded, or if no 
screen is present, it will be necessary to drop the 
entire headdining (see Figure 2). In the former case. 
the screen may hue insulated by removal of a strip 
several inches from all edges and from the dome 
light fixture. The possibility of subsequent shifting 
may be eliminated by tacking the screen to one or 
more of the ribs and by lacing the sides with cord. 
Where no support screen is used, a copper screen 
has-tog a total area of at least ten square feet should 
be inserted. It should be located as far to the rear 
as possible and insulated front all metallic parts 
grounded to the frame of the car. The antenna 
finally should be tested for gro Is (see the forego. 
ing "NOTE" for test procedure). If satisfactory. 
attach the lead-in wire and replace the head:lining 
of the car. 

NOTE—Since a degree of skill—only acquired 
by experience—is necessary in removing and 
replacing the top fabric material, such work 
should be allotted to a competent "trim" man. 

(b) Roof (Interior) Type—The accessory interior. 
type roof antenna also will provide very satisfactory 
performance and, in addition, is extremely simple to 
install. It may be quickly attached to the head-
lining inside the car (preferably as far to the rear as 
possible) by means of pin:hooks, thereby precluding • 
removal of the fabric. An antenna of this type, how-
ever. should not be used in any automobile having 
a grounded top material support screen since the 
proximity of that screen would seriously reduce its. 
efficiency. Before purchase, therefore, it will be 
advisable to check this possibility, following the test 
procedure described under "Roof (Built-in) Type." 

As furnished, the interior-type antenna is equipped 
with a sufficient length of leadon wire ready-attached. 
The effective antenna wire is enclosed by long:wearing 
paper procurable either in "gray" or "tan finish as 
desired to harmonize with the car upholstery. 

(e) Plate Type—For those cases where the instal. 
lotion of a built-in roof antenna is considered too 
costly and the interior roof antenna impractical, 
good. reception from local or semi:distant powerful 
stations may be procured with the special plate. 
type antenna also obtainable as an accessory. This 
unit should be clamped to the frame of the chassis 
as far to the rear as possible. It is adjustable in 
length and may be mounted either lengthwise or 
crosswise of the chassis. whit-It position should lie 
selected with due regard to the pre% option of over. 
crowding. 'Ile plate n1t01 hi' 00,1 as close to the 
ground as possible. but not blow the lowest portion 
of the chassis at the desired locatinui, as sufficient 
road clearanne  :e be retained. It is also important 
to avoid ans poailican in wind, the plate will impede 
free motion of chassis parts such as springs. deist. 
abaft. OR axles in order to primmit damage to the 
antenna. 

Mounting of Units 
Details of mounting the various units are shown 

in Figure 1 The following procedures are recoils. 
mended: 

Receiver Unit—The rear cover of the receiver 
unit case (held in place by six screws) must be 
reinoyed and all packing material (inserted for pro-
tection of the Radiotrous during shipmdtat) with-
drawn. Make certain that all Radiotrons are in the 
proper sockets and that the control grid clips are 
pressed down firmly over the respective dome ter-
minals as shown liv the diagram printed on the label 
affixed to the inside of the cover. 

NOTE—At this point, it will be advisable to 
determine the electrical polarity of the storage 
battery supply. This may be done most con-
veniently by making an examination of the bat-
tery connections and asrertaining which terminal 
is grounded (that is, connected to the frame of 
the car). The positive terminal is usually 
marked (-I-) and tends to form corrosion far more 
rapidly than the negative (—). If the positive 
terminal is gro lllll Icil, no change in the electrical 
connections of the receiver unit will be required. 
However. if the opposite is true, the two leads 
(equipped with spade te llll inals) located beneath 
the radio chassis as shown in Figure 1 must be-
reversed. 

Now replace the rear cover and support the 
assembled unit against die dash in the chosen 
location. Allowing a clearance of at least two 
inches above the top surface, where possible, to 
permit stibsequent removal of the ease from the 
inouuting bolt head, mark with a pencil or crayon 
Ott the dash four points corresponding to the eorners 
of the adjacent case surface. Then dete llll iiie the 
exact center of the area liommitmied by those four 
points (by drawing diagonal lines between opposite 
corners) and niark that position with a center-
punch. Next drill a 54 inch hole at the center-
punch mark and insect the mounting bolt. The 
sums at plate and the two nuts then should be 
assembled upon the bolt from the engine side of the 
dash is shown but should not be tightened. Finally 
hang the receiver over the bolt bead, align sides veto. 
neatly and tighten the nuts in place. 

Remote Control Unit-- In attaching the remote 
control unit to time steering col  of the car, it vs- ill 
lie ails isable first to RX3111illit the detailed view (in 
Figure 1) shoming the assembly of its mounting 
braitket. Four small holes arc contained in the 
assiimateil fle,ililit strap at distances proper for use 
unit steering ',Minus of the most conui lllll ilia. 
meters ( It 17,6 inches) Ind the strap 
length mill lie finittil sufficient to permit the inser• 
non of an hole if necessary to am-comino. 
dale a 2 inch ', Lunn. The proper hole may be 

ilcturninied by mrapping the clamp strap tightly 
around the v.111,1111. inserting the mach». 1.1:Ren 

AIR111,111'd through that hole found to Inn' IlfdreR1 in 
.111g .ne %% id, We it, tile (1.01111 bracket. 
Three tapped holes are pro, tiled in the hack of the 
1,1101e vontrol unit, licrinit tin2 snipport of that unit 

ol the right or left band side or above the 
steering column 
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flexible Shalt—Insert that end of the flexible 
shaft to which is attached the slotted coupling 
through the bushed opening in the left side of the 
receiver unit. Then rotate the shaft from the free 
end until the coupling slot is felt to engage over the 
pin contained in the tuning mechanism and slide 
the shaft forward to the full depth of the slot. With 
the -shaft held in this position, insert the opposite 
end of the shaft through the bushing at the rear of 
the remote control unit and push forward until the 
flatted pention of the shaft protrudes through the 
front cover. Then proceed to tighten the external 
set-screw (located at the bottom of the ease—see Fig. 
ure 3) adjusting the shaft position as necessary until 
the screw is felt to engage in the groove. Tighten 
the screw fully to the bottom of the slot and then 
loosen it approximately one-quarter of a tern. 
Finely, secure the flexible casing in place by tight-
ening the setecrews at each end. 

shielded and cut to eliminate excessive slack when 
attached to the receiver antenna connector. Before 
connecting the antenna to the receiver, the follow. 
ing comments applying to the particular type of 
antenna adopted should be observed: 

Roof Antenna (Built-in Type)—The lead-in 
wire from a factory-installed built-in roof 
antenna usually is unshielded and often is of 
insufficient length to reach the receiver. If 
necessary, an extra length of insulated wire 
may be spliced to the existing lead.in, in 
which case the joint must be soldered and 
wrapped with tape. In general, it will be 
advisable to shield the exposed length of lead-
in wire, procuring for this purpose from your 
dealer • length of shield braid and an equiva-
lent length of insulating loom (or rubber tub. 
ing) sufficient to extend between the end of 
the lead-in wire and its point of entrance from 

SOLDEKD 
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flu, 3 

NOTE—In many installations it will be found 
necessary or desirable to use a flexible shaft of 
shorter length than 33 inches. While it is simplest 
to procure a shaft of proper length from the 
dealer as mentioned heretofore, very little difficulty 
should be experiencenin shortening the original 
part if deemed expedient. To shorten the shaft, 
refer to Figure 3 and proceed as follows: 

1. Determine *tile minimum abaft length permiwible for 
the installation. 

2. Remove the slotted coupling (using a soldering iron) 
and withdraw the shah from it. caung. 

3. Cut the shaft only •I the renter of • swaged joint. 
selecting that joint which allows at least the required 
length. 

4. Cut front the shaft easing • length equal to the amount 
of •h•ft removed (This operation may be simplified 
by placing the uaing between wooden block. in • vice 
so that the block end, will serve to guide the hack saw 
blade.) 

S. Replace the abaft in in. calling and solder the.detted 
coupling to the end of the shaft. 

Connections 
Refer to Figure 1 and make connections as follows; 

Antenna to Receiver—For least ignition inter. 
ference. any portion of the antenna lead-in wire 
which extends behind the instrument panel or into 
the engine compartment of the car should be fully 

(a) 

e..11.-w 

the body pillar poet. Slip the loom over the 
lead.in wire and the shield braid over the 
loom. 

(b) Roof Antenna (Interior Type)—If an interior 
type antenna is used, the lead-in wire should 
be brought down the outside of that front pil-
lar post nearest the receiver. 

(c) Plate Type Antenna—With the plate type 
antenna, the fully-shielded end of the special 
cable should be brought into the automobile 
driving compartment through a A inch hole 
drilled in the toe-board (if no other opening 
is available). This end is to be connected to 
the receiver unit antenna lead (as explained 
in following paragraphs) and the opposite 
(unshielded) end then cut off as required to 
eliminate excessive slack upon connection to 
the plate. The pigtail extension from the end 
of the shield must he soldered or bonded to 
the frame of the car. 

Refer to the detailed view of the antenna con-
nector shown in Figure 1 and pp:reed to attach the 
lead-in wire (if shielded) as follows: First, cut the 
end of the lead-in so that the internal insulated wire 
and loom (if present) are flush with the end of the 
shield covering and push back the shield approxi• 
mately 1$ inches. Cut the loom to the end of the 

shield and then remove sufficient insulation to 
expose one inch of clean bare-conductor. Now dis• 
connect the female portion of the connector attached 
to the receiver antenna lead and remove the small 
internal bushing and spring. 

To assemble, slip the bared conductor through the 
female portion of the connector and then through 
the spring and bushing, making certain that the 
insulation enters the end of the connector. Bend 
over and spread the strands of the conductor 
against the forward end of the bushing and then 
force one of the eyelets (packed in small envelope 
in outfit package) into the bushing to hold the con. 
ductor in position. Cut off the ends of the conductor 
strands approximately A inch beyond the edge of 
the eyelet and bend the strands over toward the 
center of the eyelet. The assembly may be now 
attached to the receiver portion of the connector 
and the shield covering on the lead-in wire pushed 
forward to cover the adjacent end of the female 
portion. Finally, bond the shield to the connector 
by means of the small clamp furnished. No solder-
ing operations are required. 

NOTE—An unshielded lead-in wire (as in the 
ease of the interior-type antenna) may be attach-
ed to the antenna connector as described above 
except that all references to the shield braid and 
loom may be neglected. 

Power Supply to Receiver—The power input 
lead (black wire with fuse receptacle and terminal, 
extending from the receiver cable) must be con• 
nected electrically to the ungrounded side of the 
car storage battery. This connection preferably may 
be made at the battery terminal of the ammeter 
(usually the terminal with only one lead attached— 
consult wiring diagram in instruction book for auto-
mobile) and any slack length remaining shoull be 
taped securely behind the instrument panel. 

Suppression of Ignition Interference 
I. Disconnect all wires from the spark plugs 

Fasten one spark plug suppressor to the top of each 
plug and re-attach the wires to the free ends of the 
suppressors. These suppressors may be mounted 
either in line with or at right angles to the plugs 
(as shown in Figure I) in order to avoid interference 
with metallic parts grounded to the engine or frame 

2. If the distributor is of the piug.in type, dis. 
connect the center wire from the head. Plug the 
distributor suppressor into the distributor head and 
insert the wire in the free end of the suppressor. 

NOTE—For cap.type di butors, exchange 
the distributor suppressor at your dealer's for 
one of a special type. Cut the wire leading from 
the distributor to the coil and screw the suppres.or 
into the end attached to the distributor. Screw 
the other end of the wire (leading to the coil) into 
the opposite end of the suppressor. 

3. Clamp the generator by.paes capacitor against 
the generator frame. The screw holding the cut.out 
ordinarily may be utilized for securing this unit. 
Connect the capacitor lead to the terminal on the 
generator side of the cut•out switch. (In some 
cases, interference will be reduced by connecting 
the capacitor lead to the opposite side of the cut-
out. The most suitable position for this lead must 
be determined by trial.) 

4. The other by-pase capacitor niust be con• 
nected between the battery terminal of the ammeter 
and any convenient screw on the instrument panel 
In certain cases, interference will be reduced still 
further by connecting an additional capacitor 
(obtainable from your dealer) between the battery 
side of the ignition coil and the car frame 

PART II—OPERATION 

The instrument should be operated as follows: 

I. Insert the key in the lock on the remote con-
trol unit and turn it clockwise to the extremity of 
its rotation. 

NOTE—This key serves to operate both the 
power switch and the volume control. A slight 
rotation clockwise will turn the power "on" and 
the remainder of the range permits adjustment of 
volume. The dial scale should become illuminated 
when the power is "on." 

2. Rotate the Station Selector knob in either 
direction until a desirable station program is heard. 

NOTE—The dial scale is calibrated in channels 
to aid in station identification. Add one cipher to 
the scale marking to obtain the actual frequency 
in kilocycles. 

3. After receiving • signal, turn the Volume Con-
trol counter-clockwise until the volume is reduced 
to a low level. Now, readjust the Station Selector 
to the position midway between the points where 

the quality becomes poor or the signal disappears. 
This operation insure. the best quality of 
reproduction. 

4. Finally, advance the Volume Control (clock. 
wise) until the desired level is obtained. Except on 
weak signals, the automatic volume control- will 
maintain the volume substantially at the latter 
level, thereby precluding further manual adjust. 
menti. (Fading of the signal may be experienced in 
extreme cases, as when passing under bridges or 
other metallic structures, since such structures 
almost completely shield the antenna.) 

S. Set the Tone Range Switch (located on the 
front of the receiver unit) for the preferred tone 
quality. This switch has two positions. In the 
counter-clockwise position. high-frequency (treble) 
response and static interference (when present) are 
decreased. 

6. When through operating, turn the key to the 
"off" position. counter-clockwise. The instrument ià 
then locked by removing the key. 
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PART III-MAINTENANCE 
Noisy or weak reception may be due to one of the 

following causes: 

Badiotrons—The Hadiotrous should be tested 
periodically and replaced if necessary in order to 
maintain best performance. The efliiiency id each 
Itadiotron may be checked liv r parison with a 
new one of the same type in itS place. SpareR adio-
irons of each type should he kept on hand. 

Fuses—This installation is protected ley one fuse 
(rated 20 amperes) which is mounted in the fuse 
receptacle contained in the g .cr input lead. If 
die set fails to operate and the iliai lamp does not 
light, this fuse should be removed for esamination. 
If f I to be burned out, the wiring should he 
inspected for shortseirenits or grounds and all tubes 
tested prior to insertion of a new fuse. The replace-
ment fuse must be of the same ampere rating. 

••B" Battery El  • r—This  • should 
operate satisfactorily with little or no attention. 
With the power turned "on." d , litd1111 buzz should 
should Inc noticed ins 1.111tItIdtt• Ir  fit,  receiver 

/16111.7) 

This buzz should be taken as indicative. Id proper 
operation of the "B" Battery Eliminator , ilirator. 
Failure to oliserve this buzz, accompanied ley 
repeated necessary replacement of the fuse. will 
denote a faulty condition. and, in such the 
complete receiver should be taken to the .l'air for 
inspection. Do not attempt to adjust the 
vibrator yourself! 

totenna—A properly installed roof antenna tit 

the built-in or interiorstype si 1.1 require no num. 
lion. When the plate antenna is employed. the 
insulator bushings should be cleaned necasionallv to 
prevent grounding. 

Ignition Svsteen—The ignition or rd.» of the 
car must be licpt in unnd cmol.timi. Fouled plug., 
or 111111Ig2 with improperly adjusted gape will affect 
the operation of time rece,, er nt ni of II, un t„. 

mobile. Horned or improperl‘ adjusted breaker 
point« will also impair the pedMinatice. It win be 
advisable to ads afire the generator charging rate in 
order t.s c permite for the additional drain ois tite 
na,' hattery flii, Mode lllll 

PART IV- SERVICE DATA 
Tvise and Number of Radon. lllll I not . t RCA439. 

I ur:.%•7N. I RC ti-in t. I IRCAKB7—Total. 4 
total It  Current 5.5 Ampere. 

Undiatorted Output . 2.0 Watts 

lanidopeaker Field Current.. . . I. %inperes 

Masinsurn Output D. C. Voltage from Rectifier rat Volta 

total Plate Current . . . 53 SI 

Tide foot tithe . uperl it lie Alit bile er 
.- part ...manor ' ion sod give. excellent pert...finance. Fes• 
tore. smelt m unit on-reticle. : one ono ...Mains the reer.ver, 
plat• supply unit and loudepeaker ease. of inatallatios, free 
dom front ignition noioe und earellent ft,11.1•1% Is. selertisit. 
and tone quality ehararterise this 

Plate Supply Unit 
this ri ...... use* s ilnator Ispe I ol team, 

that provides d !MO., tf ihreet cement soilage foe si.r. 
as idate and grid mpols bin 112.1i.nron, Thi• trait t. 

rimurniPly felliffSfrIl f. ,, tort mid .• err. e fldir/.11. • .11..1,41 

t, fie auentred. Ann' w.nli this mot -tomtit in. 
referred to the nearest Distributor .• : bog them is ..... 
who has in.truetions foe men iris, ' b.. lea, 

Line-up Capacitor Adjustments 
l he three ti. .. n.) nu.. I. U. tomii2 

raparitor. are anue...ilsle • nol n. n repine ad) tttttt I he 
R. F. arhustinent• are rot& at I Val in.. C. and the I. F. 
adjoestinents at K. C. it,. It. F. aolocnineitt• can be inf.& 
with the receiver in itt to the adioetiog erre.• 
being obtained through • slot in the bottom of the i•a•e. For 
the F. adjustment.n however, it is oreesaary to reams.- the 
rear rover in order to emits> the oveill.stoe ta ti,. 
detector. The follow Mg procedure should be siee.1 for 
either adjuatmente 

R. F. Adjustment 
The three Ft. F. hammy raparda• are ... limited at 14On 

K. C. Petered as follows: 

la) A fairly aerurate atljtmnttscnnt rat. be made ley 'seine 
the ear for an Indicating deviee. 'Muni:ding the nerd of 
an °input meter and tlie no, eaeity ..1 ttttt.iiig the rem 
cover to connect it. 

!lid Procure 11 modulated Ai Maim giving a ',gull at I Ion 
K. C. snit • anewmetallie screw driver. 

le) Couple the output ..1 the wallet., front autenna t. 
ground. set the dial at lion and the oseillabe at : 400 K. t 

(d) Place the oscillator trot rerei•re , is osar.dosit and 
adjoin the oscillator output eo that .1 weal, 1. oh:Blued 
in the loudspeaker when th. soluine tontrol ni at ite inavi• 
morn position. 

(e) Then adju.t the three !imam n.ttn.ttitor- until ina,. 
mom sound in the 'speaker in obtained. Readm. s the.. ear.-
titore • second tin, as there it a alight interlocking of adjii•t-
menta. 

For a more aceurate adjustment. the use of an output 
totter ia reamtmended. I lowever. this will require the removal 
uf the rear cover in order to connect the output meter 
across Ille cone coil. Alm the bottom and Radiotron aide of 
the rha.eis moat be ellicided together with the trantfornier 
so that vibrator tttt ise will not Inc obtained. due to the removal 
of the ease shielding. 

I. F. Adjustmentn 

blotter to malt.. the I. F. adjustments, it is neceneary 
remove the rear cover, doe to the fart Sinai the Paternal 
oicillator most be runner- led between the control grid of the 
tom desert. nod ground. Proceed as followe: 

as Procure a modulated 1, 1'illator giving • bigot') at 175 
K : a min.'', et -. rew driv cr and an output meter. 

I, Reno... ! be recent, from ins caee, the trans. 
form. r Itolnd roil. an deo ribed under it. F. adjionments. 
ilare the re,riser tn operation and roamed the «swill..., mil. 
put between the Met detector grid and ground. Conneet the 
ou tput me ter at  the • oh,. roil of the londepoalser. 'I hen 

t the antrum, it t,i I., ,rt.and awl mime, the tuning 
rap:nat., tto Iftdt ,.Sr. pt the I. F. 0..111 ttttt is heard 
at masiemon volume. M ith the volume control at maximum, 
reduce the extemal mediator output until a ' mall deflection is 
obtained. ladrae thio done. die action of the A. V. C. will 
male it impossible to obtain correct adjii•trnent, 

,et bail transformer liaa tonos. winding that na toner] 
lry mean.. of an adpotable i..pa. nor, the other w noting* 'wing 
'intoned. The r•tia• Store ehould aelpsated for 111.,t tttttt n 
•attiont. 

%1 the tttttt • I I adpietrociit.. a, roade it is good prartie• 
I.. follow. tbs.. adr•taient with the IC F. adjustment, due to 
,tie interlocking that alw ass orris,. The of thia. 
bow er. not al. as true . 

Practical Hints on Installation 
• mas too, I' 11,14111 uli•is making 

s'..si panicolar ear, mentioned. 

She. role, lo:g %loon, elm...is on left aide. • nd 
• ar bulkhead and 11...leort ties:Ile shaft. U... both careen..., 
one no the moineter awl one on Ilse generator. Uve •II top. 
premes Plare a . opper t, tern tooter the toe Idlfittl On right 
aide, 10' n 10" 10 10 ', rill 110. 1..$12 iréana radiating ignition 

r with I, in.,, be pis ked op by the antenna. Thia 
ern ono, lo• gronnilo'd. 

PI Is Pill \Ionia on left side, bails against 
• . or latiklerad ind er•e13 ,1" •haft. Uee both capacitor*. 
one on the amon•t., the generator. Use all 

Font V-11 11/6.1 tttt • de left tadr, end again. ear 
barn. and I., diort ti. nib!. - it :it 1.1.r rapar;tor. con. 
1. erne. ator. right liarb plug type soils. 

I be on. ', di:.,.l t to will be foninl to be entirely free from 
.61:111,n loo-o Ilar• romipment Is used. Verrill> 
o.•.unioig the right eide of the bulkhead will be 
f.ditid too., sir al') gil if • heater the left 

will he preferable. 

RADIOTRON SOCKET VOLTAGES 
6.3 Volt Battery 

Raelioreon ho. no 
G......1 

1:01hodo to Set... 
Grid Volt• 

9: 

6.2 

1-6/0. 11. so nose 
Soh.. 

etas. Current 
NI. I. II omen 

VICA•711 R. F. 1.7 712 7 o rIOt 

i Firo1 Detector I.: 11i3 CO 

Tot., 
A 06 

A06 

111:646 7 , 
1 0061100o. 0 — 223 

ICA467 Freed Omen. 3.: 9: :30 160 

ItC•40 Fem. 26.6 230 Ill 27.2 6 no 
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R. C. A. VICTOR CO., INC. 

SERVICE DATA FOR VIBRATOR UNIT 

Fhe vibrator unit used in this receiver is of excellent 

design and sturdy construction. It functions as a combined 

A. C. generator and mechanical rectifier. Referring to Figure 

C, it will be noted that the primary and secondary of the 

transformer are center tapped. By connecting the outside of 

each winding to the contacts of the vibrator and using the 

arms and center taps of the windings as sources of input and 

output voltage, a combined generating and rectifying action 

is obtained. 

Figure C—Schematic of Vibrator Unit 

When the switch is turned "on" the vibrator makes and 

breaks contact at point "A." This constitutes the driving 

action of the unit, and is in no way connected with the other 

circuits. The primary vibrator functions to connect the input 

low voltage current first across one-half and then across the 

other half of the primary of the transformer. This results in 

a pulsating direct current applied to the primary in an alter-

nating direction. The result is an A. C. voltage emanating 

from the secondary of the transformer; as the transformer 

has a step-up ratio the A. C. secondary voltage is consider-

ably greater than the primary. The secondary vibrator func-

tions in a similar manner as that on the primary side, so that 

by reversing the alternations applied to the load, a pulsating 

D. C. is obtained. After filtering, this is used as plate and 

grid supply to all Radiotrons. 

MODEL M-34 
Auto Radio 
Vibrator Notes 

(1) Spring and Contact Adjustment Limits. 
Proper adjustments of the various contacts are made in 

the following order and manner: 

1. With 8 and 10, Figure D, firmly held against their 
respective stops and with 3 and 5 in contact with 8 and 10 
respectively, the air gap between 1,6 and 2, 7 shall be 0.015" 
plus or minus 0.005". On no particular unit however, shall 
the differences between the two air gaps exceed 0.005". 

2. Adjust the buzzer screw, 11, Figure D, 80 that when 
the position of the armature is such that 1 and 2 are just 
making contact with 6 and 7 respectively, tile contact between 
4 and 9 shall just be breaking. 

(2) Adjustment for the Reduction of Sparking. 
If any pair of contacts show excessive sparking, the 

following procedure will in general reduce the sparldng to a 
minimum. 

For example, consider the case where excessive sparking 
is occurring between 6 and 1. Sparking will be reduced to a 
minimum by bending the armature spring on that side 
(secondary side) away from 6 and toward 8. (See Figure D.) 
If the bend is too small, only a small change will be noted. 
However, if an excessive bend is made, the sparking will be 
transferred from 6, 1 to 8, 3. 

The same method may be applied to any pair of contacts. 
Usually only a slight bend will be necessary. Although after 
bending, no change in the position of the armature contacts 
may be noted, a sufficient change in the initial force require-
ments will have been made to reduce sparking. 

(3) Output Voltage. 
When connected to a 6 volt primary source, the output 

voltage across a 5,000 ohm resistor (connected in place of the 
receiver load at the output of the filter), must be 240 volts 
or greater. 

Figure D—Vibrator Contacts 
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R. C. A. VICTOR CO., INC. 

REPLACEMENT PARTS 

MOIDEL M-34 

Auto Radio 
Parts List 

Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers 

Stock 
No. 

DESCRIPTION List 
Price 

2240 

2816 

3218 

3572 

3602 

3616 

3617 

3618 

3619 

3621 

3636 

3637 

3641 

3644 

364$ 

3695 

3696 

3699 

6135 

6186 

6192 

6242 

6298 

6471 

6472 

6488 

6489 

6490 

6492 

6493 

6513 

6514 

6515 

6516 

6517 

7485 

7600 

7601 

9430 

3649 

3650 

3651 

RECEIVER ASSEM BUES 

Resistor-30.000 ohms-Carbon type-1 watt  

Resistor-1,000 ohms-Carbon type-1 watt-Package 
of 5  

Resistor-600 ohms-Carbon type-g watt-Package 
of 5  

Socket-Radiotron 7 contact socket  

Resietor-60,000 ohnie-Carbon type- g watt-Package 
of 5  

Capacitor-300 mmfd  

Capacitor-0.005 mfd.  

Capacitor-0.02 mfd  

Resistor-400.000 ohms-Carbon type-g watt-Pack  
age of 5  

Coil-Choke coil-Located on resistor board  

Traneformer-1st intermediate frequency transformer  

Transformer-2nd intermediate frequency transformer  

Capacitor-0.1 mfd.  

Bracket-Condenser drive bracket and roller  

Knob-Tone control knob-Package of S  

Capacitot-375 mmfd.   

Capacitor-40 mmfd  

Capacitor-720 mmfd..  

Resistor-270 ohms-Carbon type-g watt-Package 
of S  

Resistor-500.000 ohms-Carbon type- g watt-Pack-
age of 5  

Spring-Tuning condenser drive cord tension spring-
Package of 10  

Resistor-2 megrihms-Carbon type-g watt-Package 
of 5  

Cord-Tuning condenser drive cord-Package of S  

Coil-Oscillator coil assembly  

Coil-R. F. coil assembly  

Transformer-Interstage audio transformer  

Coil-Antenna coil  

Tone control switch  

Capacitor-Comprising one 3.6 mfd, and one 1.0 add  
capacitors  

Drum-Tuning condenser drive drum  

Capacitor-Comprising two 5.0 mfd. capacitors  

Capacitor-Comprising two 0.05 mfd. capacitors  

Cable-Shielded cable with antenna connector  

Connector-Fuse connector  

Cable-Main cable complete with fuse connector  

Soeltot-lRadiotron 6 contact socket  

Filter pack-Comprising one reactor, one choke coil, one 
0.5 mid.. two 4.0 mfd. and 000 375 mmfd. capacitors  

Condenser-3 gang variable tuning condenser  

Transformer-Power transformer  

CONTROL BOX ASSEMBLIES 

Key-Volume control and switch key  

Screw-Self locking No. 10-32-sis" fades point set screw 
-Package of 10  

Screw-Self locking No. 10-32-à" copped point set screw 
-Package of 10  

20.70 

2.50 

2.50 

.38 

1.00 

.34 

.38 

.38 

1.00 

.35 

1.74 

1.65 

.35 

.40 

.90 

.22 

.22 

.40 

2.00 

2.00 

.50 

2.00 

1.00 

.74 

.94 

1.30 

.86 

.35 

1.08 

.40 

1.00 

.28 

.32 

.16 

1.40 

.70 

4.06 

2.84 

3.60 

is 

.32 

.32 

Stock 
No. 

3652 

3690 

6161 

6496 

6497 

6499 

6500 

6501 

6531 

6532 

7602 

7603 

3646 

3647 

3648 

3689 

6151 

6152 

6494 

6495 

3611 

3612 

3613 

3614 

6478 

6479 

6480 

6481 

6482 

7604 

3688 

7607 

7608 

8987 

DESCRIPTION List 
Price 

Screw-Self locking No. 10-32-g" cupped point set screw 
-For flexible drive shaft-Package of 10  

Strap and bracket assembly-Comprising one bracket, two 
screws, one lock washer and onestrap  

Knob-Station selector knob-Package of 5  

Shaft- Flexible drive shaft complete with connectors-
Approximately 2 L:4" long  

Shaft- Flexible drive shaft complete with connectors-
Standard length- Approximately 3374" long  

Volume control-Combination volume control and switch  

Nut-Volume control and switch lock nut  

Scale-Dial scale  

Shaft-Flexible drive shaft complete with connectors-
Approximately 12ix" long  

Shaft- Flexible drive shaft-Complete with connecters-
A pproximately t,," long  

Box-Control box complete  

Cover-Control box cover  

MISCELLANEOUS PARTS 

Fuse-20 amperes-Package of 5  

Nut-Cap nut and lock washer-Package of 10  

Screw-No. 10-32-IV cap screw and lock washer-Pack  
of 10  

Bracket-Receiver mounting bracket, bolt and nut 
Assembly-One set  

Suppressor-Spark plug suppressor.. .   

Suppressor-Distributor suppressor  

Capacitor-Ammeter capacitor-0.5 mfd  

Capacitor-Generator capacitor-0.5 mfd  

VIBRATOR ASSEMBLIES 

Spring-Buzzer spring and contact point-Package of S  

Screw-Buzzer adjustment screw and nut-Package of 10  

Spring-Main contact spring and contact point-Package 
of 4  

Resistor-50 ohms-Carbon type-g watt-Package of 5  

Armature assembly- Comprising armature, contacts and 
springs-Assembled  

Coil-Vibrator coil assembly  

Capacitor and base assembly-Comprising vibrator base 
and two 0.03 mi i. capacitors.   

Shield-Outer shield for vibrator assembly  

Shield-Inner shield for vibrator assembly  

Vibrator-Vibrator assembly complete  

REPRODUCER ASSEMBLIES 

Transformer-Output transformer  

Screen-Metal screen  

Coil assembly-Comprising field coil, magnet and cone 
imnPocl  

Cone-Reproducer cone complete-Package of S  

80.32 

.40 

1.50 

1.60 

1.75 

1.36 

.24 

.40 

.85 

1.24 

3.00 

.44 

.40 

.35 

.32 

.30 

.56 

.56 

.46 

.72 

.60 

.48 

.62 

1.00 

.86 

1.20 

.78 

.32 

.40 

5.64 

1.50 
.44 

2.40 

5.00 
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SENTINEL PAGE 1-3 

SENTINEL RADIO CORP. 

SERVICE NOTES 
for the 

FIVE TUBE AC-DC SUPERHETERODYNE 
(110 V. AC-DC, 8 V. Storage Batteries & 32 V. DC) 

VOLUME CONTROL: The volume control is located on the left hand side of the chassis. It is a fifteen 
Xnousand Ohm potentiometer and attenuates by controlling the bias on the intermediate frequency tube and 
also attenuates in the anntena circuit, by shunting the input. The off and on switch is controlled by the 
volume control knob. When the volume control is turned to the maximum counter-clockwise position the 
receiver is turned off end is placed in operation by the reversed action. The quality of the reproduced 
signal is not affected by the setting of the volume control, exoept if it is too far advanced to the right 
on strong local signals the detector tube will naturally overload. This condition will be indicated by 
the volume decreasing and the tone quality being impaired. Retarding volume control in the counter-clock-
wise direction will increase volume and eliminate distortion. This is natural and does not indicate a 
defect in the receiver or a defective volume control. A double peak will be noticed when the detector is 
overloaded, that is the station will be heard on either side of the correct tuning point with more volume 
than at the correctly tuned position. If an extremely long aerial Is used the overloading position of the 
volume control will be further towards the minimum volume position than if a short antenna is used like-
wise local signals will overload the detector more readily than distant reception. 

INTERMEDIATE TRANSFORMERS: The intermediate transformers are tuned to 265 kilocycles. roe intermediate 
frequency transformer trimmers are rigidly mounted and the transformers are so constructed that the trans-
former rarely becomes detuned. FOR THIS REASON IT SHOULD NEVER BE NECESSARY TO RETRACE THE INTERMEDIATE 
TRANSFORMERS UNLESS ONE OF THE TRANSFORMERS HAS BECOME DEFECTIVE AND REQUIRES REPLACEMENT. The first and 
second intermediate transformers have two trimmers each which are accessible through the small holes in 
the side of the shield can. 

MODEL 660,L61 
Voltage Data 
Part 1 

ELECTRO DYNAMIC SPEAKER: The speaker has a DC field resistance of 3000 ohms. 

OSCILLATOR: The 36 tube is used as a modulator ( let detector) and oscillator by a method which sacrifice, 
none of the qualities of either function. The combined circuit is such that it is not super-critical 
and special selection of 38 tube is not required. Any good 36 tube with correct characteristics will work 
satisfactorily In this stage. If the receiver only operates over a portion of the broadcast band, ( long 
wave length) the trouble may be due to a tube which does not have proper characteristics. The remedy is, 
of course, to replace the 36 tube. 

ANTENNA: Approximately 25 feet of aerial wire wound on a fibre spool is provided with the receiver. The 
winding spool or the contact lug on spool should not be destroyed and the aerial wire should be rewound 
on the spool when transporting the receiver. This will prevent kinks and knots in the wire and in this 
way prevent the insulation from breaking down. In most locations running the aerial wire provided around 
the moulding of the room will provide satisfactory reception. Where distant daylight reception is desired 
especially in isolated communities it may be necessary to attach an additional aerial to the antenna spool 
contact lug. In some locations where it is inconvenient to install an additional aerial improved reception 
may be obtained by attaching the contact lug to a steam radiator, water pipe, electrical conduit, curtain 
rod, eta Always be sure that the lug makes firm contact otherwise noisy reception will result. This will 
not work satisfactorily in all locations. The results can only be determined by actual experimentation. 

Where the set is to be used in buildings constructed with a large amount of steel, running the 
aerial around the room will generally prove unsatisfactory. Dropping the aerial out of the window may 
improve reception considerably. If this does not improve results it will be necessary to install an 
additional outside antenna. Another condition which may require an outside aerial is in DC installations 
because when operating the receiver on DC it will be found that in most instances the noise interference 
Is greater than when the receiver is used on AC current. DC appliances such as motors, fans, etc. as a 
general rule, cause more interference than similar AC equipment. Unfortunately this interference can only 
be eliminated et the source of the interference. By connecting the antenna to an outside aerial the inter-
ference can generally be minimized as the increased volume obtained with the longer aerial permits a lower 
minimum volume control setting and a consequent apparent reduotion in noise interference. 

TUBES: The receiver utilizes the following tubes: 

One ( 1) Type 36 as a composite oscillator and modulator tube. 
One ( 1) Type 39 intermediate frequency amplifier tube. 
One ( 1) Type 36 ( second) detector. 
One ( 1) Type 38 output tube. 
One ( 1) Type 25z5 rectifier tube. 

The receiver is shipped with tubes in their respective sockets. While it is possible to remove 
or install some of the tubes by removing the back of the cabinet it is suggested that the set be removed 
from the cabinet whenever the tubes are to be checked. To do this remove the back of the cabinet, volume 
control and tuning control knobs, and the four screws which hold the set to the cabinet. This will permit 
removal of the chassis from the cabinet by sliding the chassis outward through the back of the cabinet. 
Excessive hum when tuning in stations may be caused by a defective 36, 39 or 25z5 tube. Installing new 

tubes will indicate the defective tube or tubes. Be sure when replacing tubes that the new AC type (hua-
less type heaters) be used. Otherwise the hum level may be high. In a great many cases considerable 
difference in hum will be noticed even between tubes made by the same manufacturer. 

VOLTAGE TABLE: Never check voltages until all tubes are fully warmed up to proper operating condition. 
The voltage table #1 is taken at 115 volta (Ac) line with the volume control in the full on position. It 
must be remembered that the voltage readings vary directly as the line voltage and aleo with the accuracy 
of the meters used. A variation of 10% plus or minus is permissible. THE VOLTAGES WILL BE APPROXIMATELY 
AS GIVEN FOR EITH3R DC OR AC OPERATION. 

TUBE VOLTAGES Table 11 

Type of Tube Position of Tube Filament Volte Plate Volte Screen Volte C Volte 

36 Composite Oscillator es 5.5 108 21* 2.5 
Modulator 

39 Intermediate Pregnency 5.6 108 108 0.5 

56 Detector 5.7 27 7 21* 2.5 

58 Output 5.8 153 108 1.5. 

0525 Rectifier ,29.0 52.5 Mk 
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MODEL 660,561 
Voltage Data 
Part 2 

SENTINEL RADIO CORP. 

The voltage table #2 is for 6 volt battery operation with a p eliminator which is especially 
designed for the model #561 reoeiver. The voltages as given will be correct for 32 volt DC operation in 
conjunction with a B eliminator of the recommended factory type. / t will be found that oit certain types of 
eliminators which do not have sufficient output or a low 6 volt battery, the readings will be lower than 
that given in the voltage table. 

TUBE VOLTAGES Table #2 

Type of Tube Position of Tube Filament Volts Plate Volts Screen volte c Volts  

38 Composite Osoillator & 5.8 112 25* 2.5 
Modulator 

39 Intermediate Frequency 5.8 112 112 2.e 

36 Detector 5.8 28' 25* 2.0 

38 Output 5.8 108 112 1.5* 

25215 Rectifier 52.5 MA 

• These readings for both Table #1 and 12 are only comparative and are not true voltages applied. The 
voltmeter, when readings are taken at these points, is in series with a very high resistance. 

IMAGE SUPPRESSION: Occasionally in some locations interference in the form of whistles or statione whieb 
are tuned in on dial settings other than the station's frequency may be encountered. This is a rare 
occurrence and is called image interference caused by two signals whose frequencloa differ by twice the 
tn,ermediate frequency. This should not be confused with heterodyne whistles whiob are caused by tao 
stations being received whose frequencies are the same nor by local stations whose frenuenciel are close 
to some out-of-town stations frequency whioh night result in reception from both stations. To overcome 
this possibility of image interference an image suppression circuit is incorporated in the receiver. The 
image adjusting condenser is mounted on the back of the chassis below the first IF transformer shield end 
is accessible through the hole in the ° beasts. If a whistle or interfering station is received on a 
frequency other than its fundamental, tune the receiver to this interference end adjust the image suppress-
ion condenser until the interference disappears or until the interference la at the minimum point. UNLESS 
THERE IS AN ACTUAL IMAGE INTERFERENCE DO NOT ATTEMPT TO ADJUST TRE IMAGE SUPPRESSION CIRCTIT. 

INTERMEDIATE FREeeENCT  ALIGNMENT: Only when an intermediate transformer has become defective, due to an 
open or burned ou% winding, ihould it be necessary to readjust the intermediate stages. Should this occur 
it is necessary that an oscillator be tided with some type of output measuring device so as to oorrently 
tune the transformers. To align the intermediate transformers connect the high side of the oscillator out-
put to the control grid of the 36 oscillator modulator tube leaving the grid cap disooneented from the 
tube. The ground side of the test oscillator should be connected to the gang condenser frame and MUST NOT 
OTHERWISE BE GROUNDED. Set the oscillator at 265 kilocycles ( this must be accurate) and adjust the output 
of the osoillator so that a convenient reading is obtained on the output meter. BE SURE THAT OUTFUT OF 
TB! OSCILLATOR IS NOT SO HIGH AS TO OVERLOAD THE DETECTOR. IF DURING THE ALIGNMENT THE DETECTOR OeeRrOADe 
REDUCE THE OUTPUT OF TB! OSCILLATOR. Align the first intermediate transformer by turning tha inteemediate 
frequency trimmer screw up and down until maximum reading le obtained on the output motor. Both the pri-
mary and secondary trimmer screws should be adjusted in this manner. It is always best to reobeek the 
grid side of the intermediate frequency transformer adjustment to make certain the alignment of tbe sec-
ondary has not been changed by the adjustment of the primary. The aeme procedure is followed in aligning 
the second intermediate transformer. After both intermediate transformers are adjusted the alignment of 
the intermediate stage is complete and the trimmer should not be further disturbed, and the grid cap 
should be connected to the grid of the 36 tube. 

VARIABLE CONDENSER ALIGNMENT: If the intermediate frequency stage has been realigned or if en antenne or 
oscillator coil requires replacement it will be necessary to realign the variable condenser. The front 
section of the variable condenser ( looking at the front of the receiver) is the oscillator section, the 
other section tune, the antenna stage. Tune the receiver to 1720 kilocycles on the dial and set the 
oscillator at this frequency. BE SURE THAT OUTPUT OF THE OSCILLATOR IS NOT SO Bien AS TO OVERLOAD THE 
DETECTOR. IF DURING THE ALIGNMENT THE DETECTOR OVERLOADS REDUCE THE OUTPUT OF THE OSCILLATOR. Next ad-
just the trimmer screws of the oscillator and antenna emotions which are mounted on top of the variable 
condensers so as to obtain maximum output reading. It will be found that the oscillator section trimmer 
condenser will in most cases have to be adjusted to minimum capacity and in some instances it may be 
necessary to remove the trimmer screw entirely. After the trimmers have been correctly adjusted, at this 
frequency, tune the receiver to 600 kilocycles and adjust the oscillator to 600 N.C. Next, adjust the 
oscillator padding condenser ( which is located directly below the variable condenser and accessible 
through the hole in the front of the chassis) to obtain maximum reading on the output meter. If the above 
la oorreotly followed the receiver will now track correctly over the entire band from 1720 ice to 550 KG. 
It is always advisable to align the receiver, whenever possible, with the tubes that are to be used in 
the set. 

AUTO INSTALLATION: The receiver may be mounted in any convenient place in the automobile ruch as the 
robe rail in bee: of the front seat, between the dashboard and windshield frame or on the under aide of 
the dashboard head. It is well to remember that the further away from the motor the lees the ignition 
noise is likely to be. The receiver should be so mounted that it does not strike the body through bounc-
ing or road jars as the cabinet may be damaged if the set .la permitted to swing freely. The mounting 
braokets have lugs on both ends which should be hooked between the windableld frame or robe rail or 
whereeer the set is to be mounted and the bottom lug hooked to some part of the body or body bolts and 
the slack in the straps taken up by adjusting the adjusting buckle no that the st is bald rigidly in 
position. The four studs provided should be screwed into the four threaded holes in the baok of tbe 
chassis. Each of the strap mounting braokets has two holes into which the etud should be inserted and 
br pulling upward on the straps the stud will be locked into position. Pushing the strap downward will 
unlock the etude and permit removal of the brackets. 

CAR ANTENNA; It Is very important that a good aerial be used as an insufficient or ineffective aerial 
will result in poor reception. A simple aerial installation that will give good results can be had by 
using about 50 feet of stranded insulated wire, running the were under the oar back and foreh between the 
two running boards, using care not to stretch the wire too tightly as the bouncing of the oar will break 
the wire. An aerial in the top of Iba oar insulated from the body will in most instances be an excellent 
one. Many of the latest model automobiles are factory equipped with this type aerial. A etrep type or 
plate type antenna mounted beneath the automobile will generally be an effective antenna. The closer to 
the ground this type of aerial Is permitted to extend the greater Its stn.:310=y., 
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MODEL 261 
SENTINEL RADIO CORP. 

4 19 

0.9 

 40144 

96 e 
'eveki eV 0- 04,6" 

.4.444 

t- - - - - - - 

y 'OCV 

Cie/XI 

70.6d/e0., 70n 
yew 

411.  

a.» 
o-C /of 

id de-e 
67, ei 0 7c, 0/W0.7 

14' 

faml 
.4=1 

4▪ 4.414 

-t 766' 

On-00 
OA-glens' 

0-0 

"--4>acallee 

ettlX05   
Le- f>e • e 

7,0.7 _Lire it/ 

• roe 
4.elyirembeCOMp—O, 

a rare 
"'de .LAIV 

•.0001 

• ire 

Od• ice' 

•  

L. 

I
F
 
P
E
A
K
 
1
7
5
 
K
C
 

‘ià 

iaJ 
é••• 
«CC 
Cà 



S-M PAGE 1-1 

MODEL 770 Auto 
Schematic, Chassis 

FRONT 
Bottom view of 770 chassis showing location of coil's, resistors, and other material which will be of value in replacing parts. 

.20,000 

Model 770 

/5 OF 

2".0 

,000  

wsrrE 

Blue Brown A# k Vetter. Red Green A- S ate B-
4-90 +45 #135 -4.5 +135 -21 C+ 

Schematic diagram of 770 Auto-Set. 

Motiel 770 Auto 

1 AF DEI 1 RF I RF 

o o o  

'I2A 24A 144, 24A 
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'71A PILOT 2.5 V. 
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MODEL AR-19 
MODEL AR-50 
Chassis 

SPARKS WITHINGTON CO. 

Top View—Models AR-19 and 
AR-50 Receiving Units 

NOTE: Mod-
el AR-50 does 
not employ va-
riable conden-
sers, and the 
volume control 
and switch 
is mounted 
on steering 
cplumn. 
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/ 

A- 5174 

B-3159 
ef../.nsa • 
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Bottom View - A- 5137 A-3332 

Models AR-19 and AR-50 Receiving Units 
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resistor: A-5174 key switch is replaced with A-5903 toggle switch 
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MCDEL 33 
Voltage 
Socket View 

SPARKS WITHINGTON CO. 

ANTENNA 

The receiver is equipped with pin jack post. A low capacity shielded lead-in wire is furnished. The 
shield must be grounded as close to the antenna post as possible. A clamp is attached to the receiver for 
this purpose. Keep lead-in wire as short as possible. When under hood mounting is found necessary, the 
antenna post may pick up motor noise, in which case it will be necessary to shield it. The lead-in wire 
should be brought down the body post nearest the end of the receiver that has the antenna post so as to 
keep the lead-in wire as short as possible. The shielded portion of the lead-in should extend from the re-
ceiver to a point approximately eight inches from the aerial proper and the shielding must be grounded at 
this point to the metal framework of the car by soldering a piece of wire to the shield and fastening che 
wire under a convenient screw head. 

There are various types af antennae, but the recommended type is the roof antenna. Many automo-
bile manufacturers install antennas in the roof of the cars at the factory. The lead-in wire is usually coiled 
up under one side of the instrument panel. 

Every antenna should be checked for ground in the following manner: Using a continuity tester con-
sisting of a low range high resistance voltmeter ( 1.5 or 3.0 volt scale) in series with a dry cell, touch one 
lead from the continuity tester to the antenna and touch the other lead from the continu.ty tester to the 
body or other grounded portion of the car. If any reading is obtained, even though very small, che an-
tenna is grounded and cannot be used for an aerial until the ground is removed. 

If a continuity tester is not available, connect 200 volts of "B" battery in series with a 200 volt, IOW 
ohm per volt, sensitive meter. Touch one lead from the meter to the antenna and touch the other lead 
from the batteries to a grounded portion of the car. If the sensitive meter reads more than two volts, even 
when the roof of the car is damp, it indicates that antenna is grounded. The ground mutt then be re-
moved. 

Under car antennas are not recommended, but where it is impossible to install a roof antenna, we 
suggest an antenna formed by placing not less than four square feet of copper screen between two pieces 
of water-proof material, such as leatherette, and sewing it in. The water-proof insulating material is then 
fastened to the frame of the car. It may be necessary to make the antenna in two pieces in order to ob-
tain four square feet of screen. Care must be taken to make sure that the screen is not or cannot become 
grounded to the frame of the car. Test for ground in the same manner as instructed for roof antepna. 

ADJUSTING THE ANTENNA CIRCUIT 

The antenna circuit must be adjusted to be in perfect resonance with the particular antenna to which 
the receiver is connected. Tune in the station the receiver will be operated on. A distant location, or a 
point of low signal strength, will permit the best adjustment, for a weak signal produces the sharpest 
resonance point. The adjusting screw is under the hole-cover nearest the dial drive adjustment hole. With 
a small insulated handle screw driver, turn the screw to che right or left slowly to the position of maximum 
volume. Once made, the adjustment need never be changed unless the antenna system is altered, or the 
receiver is operated on a different kilocycle frequency. 

MODEL 43 
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38 Power 
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SCHEMATIC DIAGRAM 
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-VvvvVVvv,  
100,00011 B-4114-10 

-J 

LI 

250,000 11 .5 W. B- 41I4-4 
100,000 II .5 W B-4114-10 

CI VARIABLE CONDENSER C2 EQUALIZING CONDENSER C3 ADJUSTABLE CONDENSER LI TUNING COIL L 12 ANTENNA CHOKE COIL L la R F TRANSFORMER L 15 I F TRANSFORMER LI7 OSCILLATOR COIL 

_.3 MFD - 200 V A-7796 

IF PEAK 172.5 KC 

I.3 MFD. 
I 200 V. A-7796 

37 - I 

I TO 1 INPUT AUDIO TRANSFORMER A-8682 
ST AF 

A 3,000 5 W 8-4114-28 
R OWN 250,000 1. .5 W VOLUME CONTROL ' A-8587  

s/VVVVVVV NA/ 

CDut  LIGHT BULB A- I519 
SWITC1-14.> 

10 AMP FUSE A-4980-6 _J 

2-'38 PA. 

A-8836 
OUTPUT AUDIO TRANSFORMER -GR  

G 
In 

BLUE 

RED 6 VOLT 
-1 STORAGE BATTERY o -a 

t 135 RED 
 --0 t 90 BROWN 

BLACK 

COLYE HEAD 6-4377 

A FIELD COIL 
an A-7572 A BK'R 

BK 

A 

If high notes predominate and the pitch of the speaker in to 
be lowered, replace the 150,000 ohm resistor in series with 
the .025 mfd condenser connected across the output transformer 

primary with a 15,000 ohm resistor. The condenser remains as 
heretofore 

-0 - 63 GREEN 
9 -45 YELLOW 

.3 MFD. 
200 V A-7796 

,Z 

0 ti 
> 

'
O
D
 
N
T
O
I
D
M
T
H
L
I
M
L
 
S
N
 

Ç
-
I
 H
9
V
d
 
N
O
I
I
I
V
d
S
 



PAGE 1-6 SPARTON 

MODEL 34 
Chassis 
Voltage 

SPARKS WITHINGTON CO. 

Sparton Model 34 Super-Heterodyne 
Schematic Diagram and Voltage Analysis 

VOLTAGE ANALYSIS 

Condition of "A" Battery—Good Condition of "C" Battery—Good 
Condition of "B" Battery—Good Position of Volume Control—Full with No Signal 

Tube Location 
Heater 

or 
Filament 

'39 R. F. Stage 6.3 

'36 

'39 

70 

1st Det.-Osc. 

Plate 
Control Screen 
Grid — Grid ± 

Plate 
Current 
M. A. 

6.3 

I. F. Stage 

2nd Det.-AVC 

6.3 

6.3 

ao 
120 

90 

180 

'37 A. F. Stage 

'38 

'38 

Power Stage 

Power Stage 

6.3 

6.3 

125 

180 

6.3 180 

3.0 

15 

90 

90 

3.0 

10 

19.5 

90 

180 
19.5 180 

4.0 

2.0 

4.0 

1.0 

4.0 
_ 

8.0-10 

8.0-10 

MODEL 34 CHASSIS 
and associated equipment 

Geed,. 11.,t11• C...• 1. IQ». (so < am 

.......''''.:.-..c..‘,:7, 
(..... 

/40.1141.• «KA 
C.O. flee 

The black shielded "A" battery wire 
is shown connected to the center terminal on 
the Junction Block to which the black wire 
from the control unit also connects. This is 

an error. The black shielded wire should con-
nect to the terminal on the Junction Block to 
which the red wire from the coirtrol unit is 
connected. The following diagram shows the 
black shielded wire properly connected. 

C2-1 Antenna Equalizing Condenser 
C2-2 1st Detector Equalizing Condenser 
C2-3 Oscillator Equalizing Condenser 

YELLOW-

BROWN--

BLUE  

BLACK  
BLACK SHIELDED 

RED 

GREE.N--

ORANGE-

C3-1 I. F. Input Stage Adjustable Condenser 
C3-2 I. F. Output Stage Adjustable Condenser 
L15 I. F. Transformer 



ANTENNA EQUALIZING CONDENSER AERIAL° 

--g 

L2 

GROUND POST ON RECEIVING UNIT 
TO CAR FRAME 

VI 
L14 

, 

VI 

VI - ' 36 TUBE 
V2 - 37 V3 — 112* 

.2 

LI4 
CD 

VI 

_ .1 
L2 

o CD un 

.00025 MFD 
V2 

LII 
00-0 

I— 

.3 µFE) A 2 Mr D T 

V3 

--VVvVV, 

ic) 
DI 0 

WIRING IDIAGRAm FOR 135 VOLTS OF "B" BATTERY 

5 AMP 
ru E 

CONNECT THIS WIRE TO MINUS TERMINAL ON "C' BATTERY THAT RRODUCES BEST RESULTS (SEE NSTRUCT ION BOOK) 

BROWN 
B 

tr, 

- 
1.1 

4 
1 AMP FUSE 

  r 45 

- RED 

 WVV%  
330 IL 

CI TUNING CONDENSER 
C2 EQUALIZING CONDENSER LI TUNING COILS 

HECOTDOER CHOKES PLATE CHOKE LL211 DC L14 R F TRANSFORMER 

VOLTAGi.-CTIRREVT CHARACTERISTICS ( FOR 135 VOLTS OF " B" 82.TT ,:k.T) OR/ 6//V,17LLY 20q000 0/7911 

Condition of " A" Pottery Good 
Condition of " P" Battery Mia. 

(Voter 1000 ohms per volt).— 

Condition of " C" Battery Good 
Position of Volume Contror-W1) 

nth No Signal 

Operation Voltages 

Ttébe Location Filament or Plate Control Screen Plate 
Tr:* Heater Grid-. Grid Current 

.36 let R.F. 8 136 1.8 67.5 1.5 

.36 2nd P.F. 6 135 1.5 67.5 1.5 

.36 3rd R.F. 6 135 1.6 67.5 1.5 

.37 Detector 6 126 10 87.8 .6 

.38 Power 4-5 135 18 1315 8-8 

AS VOLT « B" BATTERIES \ 
4 1 AMP ruSE 

WIRING DIAGRAM FOR 180 VOLTS or '13«. BATTERY 
CONNECT THIS WIRE TO MINUS TEIVINAL ON C BATTERY THAT PRODUCES BEST RESULTS (SEE INSTRUCTION BOCt) 

RED BROWN 1 + 1E10 + 675 ¿LEN '1/i( 4/ 

2 MFD 
RED 2. BLACK GREEN 2. BLACK—. 

+135 

0 6 VOLT I 
e, ST ORAGL BATTERY 
 -0 BLACK BLACK 

VOL CONTROL SWITCH 
30,000 It 

CONTROL PANEL 

38 

3c, 30 37 

0 0 0 0 
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!_i / 

L 12 c" 

COMPENSATING 
CONDENSER 

AERIAL 

E 
o 
O 
o 
C.1 

C I 

GROUND 
POST ON 
RECEIVING 
UNIT 
CONTAINER 

160-11 

TO FRAMF 
OF CAR 

"Z" 

DET• 

I ST R.F 

LI 4 

I., b. • .S 

v2(b 

R.F. brAl...1 a CONL , 
<5-

TYPE 438 ri.NTODE T1113E 

res 437 TUBE  

ANTENNA cue. cotià  o 

SPARTON MODEL 40 SCHEMATIC DIAGRAM 
Airromoa ILE Rum YER I 

2-ND R.F DET 

r2a ,<2., 
'C), p'C' 

C>, 

23 1' 1: r i-,--117,,i i 
-..1 zmro 

o'-' r tg Ihl e.-.; _E-
- ---e- '", --,---- -. '-,S - 

>e, <.-'s' --ci 

I 

,. '.». 

vVVSAr-

-r.. 
CLJ-.2 

LINE VOLTAGE 115 - Po5..rr: os 8'vJLTAGE COMFENSATJR 110-120 - 

.•<••.:ITION CF V 2... OLULT CONTR FULL Willi 110 SIGNAL 

FILAMENT OR CONTROL SCREZH PLATE CURRENT 
TUBE treATIOtt REATER PLATE GR_TD- GRID* MILS 
4Z6 le!. R.F. 6 135 1.5 57.5 3. 
435 ...Id R.F. 6 135 1.5 67.6 3. 

43G 314 R.7. 6 136 1.5 67.6 3. 
405 1.,..-Leetnr 6 132 10. 67.5 .1 
437 A. V. C. 6 ---- 0. 
4Z,e Fos.e 6 186 18. 13'..• 8. 

Ii LI3 

RED 

GREEN 

GREEN 

RED 

VOLUME 
CONTROL 

NO! E .5.35-ohm resistor in serie e REMOTE 
v.115 dini tight and sw it ch to reduce CONTROL I 

briilianee u not shown ir. this dia- PANEL-... 1 
gram. 

C I VARIABLE CONDENSER 
C2 EQUALIZING CONDENSER 
LI TUNING COiL S 
L2 CATHODE CHOKES 
LII DETECTOR PLATE CHOKE 
LI2 ANTENNA CHOKE COIL 
LU IMPEDANCE COUPLING COIL 
LI4 R F TRANSFORMER 

-4> SWITCH 

POWER 

GREEN 
REO 
TRACER 

,006MFD. 

BLACK 
RED 

, TRACER 

DYNAMIC 
SPEAKER 

RED 
.10-1-17,5 V 

V 

1 6 VOLT   .1 STORAGE BATTERY 

YELLOW 
45 

GREEN 
63V 

CONNECTS 
TO- IS ON %-
BATTERY 

--BL ACK 

BLACK 
AND 
RED 

'1 MOVING.. 
I COIL 

S
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YANTENNA 
.--..ECyJALIZING 

CONDENSER 
A-9505 

AERIAL 

IL' A-9512 

r.2 MFD 
I }  

200 V 
A-7420 

A-7209 

100.000 A 
5 w 
13-411440 

13T R.F 
'39 

L 2 É 

GROUND POST 330A 
ON RECEIVER .5 w 
UNIT CONTAINER R-5243-10 

SPAR TON MODEL 43 

POLICE AUTOMOBILE RADIO RECEIVER 

2ND RE 
'39 

L14 
A-951,4 

•"-=' 
ei 

  !cc 

*.3 I abqeDI 

*2 

.2 MFD. I  
200 V. 
A-7420 

L2 
A-7209 E 

1 • 

L-' 

*3 2 MED. 
200 V 
A-7420 

3RD RE 
'39 

_e 

50000 
.5 W. 

B-4114-16 

L2 
A-7209 

e-
IC» 

ICI. 

550 A 
.5W. 

B-5243-11 
FOR SETS I FOR SETS 
TUNED TUNED 
BETWEEN BETWEEN 
1400 AND 1800 AND 
1800 K.C. 3000 MC. 

TO FRAME 
OF CAR 

CI VARIABLE CONDENSER 
C2 EQUALIZING CONDENSER 
Li TUNING COIL 
L2 CATHODE CHOKE 
LII DETECTOR PLATE CHOKE 
LI3 IMPEDANCE COUPLING COIL 
LI4 R.F. TRANSFORMER 
*.3 MED. .2 mFD. 
200 V. 200V. 
A-7796 A-7005 

100.000A 
W. -4114-10 

* .3 .1 

2 

4. .3 

L14 
A-9514 

cr, 

g l 

g 

I CI. 
C> 

C> 

L -_•_ 21_1, 

2 mFD. 
200 V. 
A-7420 

5.000 
.5 Wi 

B-4114-16 

icio.000n 
W. 

6-4i14-10 

5.000 A 
.5 W. 
B-4114-16 *37 

250,00QA 
.5 W. 

8- 14-4 

.1 MED. 
200 V. 
A-7224 

A.V.C. 
.2MFD. 200V 

A-'7420 
r — 

1250.000n. VOLUME 
'CONTROL 
' A-8938 

I SWITCH 
1A-5905 

L _ 

DET. 
36 

NVVVY 

LI3 
7200n 
B-4130 

LII 
IS Mil. 
26011 
A-3506 

.00025 
MFD. 
A-5I75 

C. 

.3 MED. 
200 V. 
A-7796 

MED. 
200 V. 
A-7420 

*-
.01 >AM 
1600 V. — 
A-5237 

POWER 
'38 

—30,0000. 
-vvvvv-- .5 W. 

B-4114-19 

RED 

GREEN 

\ \....BLACK 
GREEN 
&RED 

RED 

BLACK 

GREEN 

GREEN 
&RED 

1600 v 
.006 MED. OUTPUT 

AUDIO 
_TAR-7A5N67FORMER 

r — 1,CONE 
l'HEAD 

G. 1B-4377 

I .7 

o C. 

C. 

"O L  

BR. 

M1OVING 
CIL 

811 
FIELD 
COIL. 
M7572 

ÉS. J 
DYNAMIC SPEAKER C-727 

GREEN & RED 

BLACK 

SPEAK. 
CABLE 
&PLUG BLACK 

& RED TOP VIEW OF 
SPEAKER 

THIS PIN NOT USED SOCKET 

REEN 

RED 1-135V. 

BROWN +90 V 

IBLACK12 kORTAGE 

CONTROL Mr rt.. . Sle.....» , BATTERY TOP vinv 01.1.9 "EA., , T,E,,R,,,,5: 

SOCKET 

5F UA SE.iA8 —0 BLACK --------T.,,. ... 
A-4980-5  BLACK-HOT 'A' r 

YELLOW 
REMOTE-
CONTROL 
UNIT 

Voltage data on page preceding 

CHANGES IN MODEL 43 SCHEMATIC DIAGRAM 
Effective July 14, 1933 

Change .006 Mfd. Condenser A-4434 to .003 Mfd. Condenser A-9793 
Change 330 Ohm Resistor B-5243-10 to 160 Ohm Resistor B-5243-17 
Change 550 Ohm Resistor B-5243-11 to 230 Ohm Resistor B-5243-18 

BLACK 

2 MEO 
200 V 
A-7420 

'13' ELIMINATOR 
TERMINAL 
AOLOCK 

I- 0 

30 BLACK 

2+0 

A 0 BLACK  

G153-0 GREEN  

y 75 0 YELLOW 

BR9Ot BROWN  

R St " RED  

TOP VIEW OF 
MALE SOCKET 

INPUT 
CABLE 
&PL.LIG 
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MOUNTING THE RECEIVER 

The receiver is designed for mounting on the bulk head. Other mounting positions ire on the floor 
boards between seats, or on the side of car in back of driver's seat. 

WARNING: Keep all battery cables, speaker cable, antenna lead-in, etc., out of the motor compart-
ment. This is important for elimination of motor interference. 

Mount receiver on the driver's side of the bulkhead where it will not be subject to the great tem-
perature changes that are encountered under the hood. More satisfactory service is assured when mounted 
in this position, together with easier elimination of motor interference. In rare instances, it is sometimes 
necessary to mount the receiver on the motor side of the bulk head, but this is not a recommended 
position. 

When mounted on the driver's side of the bulk head, it should be located so the tubes point down. 
When mounted in the mcittit' -Compartment and other locations, the tubes should point up. Tisis makes 
servicing and replacement of tubes easy. 

Attentiiin should be given to the loud speaker location before receiver is mounted. When the receiver 
is mounted on the driver's side of the bulk head, select a position which will not interfere with the foot 
when the brake pedal is depressed, and high enough up so that it will be out of sight and out of way 
as much as possible. The two mounting brackets should be adjusted along the receiver case so that the 
four bolts are located in the most accessible place. For mounting the brackets, drill four 11/32 inch holes 
through the automobile bulk head. To locate mounting holes, fasten the receiver to the brackets and hold 
it in the position in which it will be installed. Four spacers are furnished and should be placed on the 
mounting bolts between the brackets and the bulkhead. This will allow room for cables and wires behind 
the receiver. 

MOUNTING THE REMOTE CONTROL UNIT' 

The remote control unit should be mounted on the tight hand side of the steering column. The per-
forated clamp does not vequire excessive • tightening to hold the control securely in place. 

MOUNTING THE SPEAKER 

The speaker may be mounted either directly against the automobile' body under the cowl, or corner. 
wise between the bulk head and the side of the body. It should not be mounted too far up behind the in-
strument panel, because when mounted too high the realistic tone quality of the speaker will be slightly 
muffled. The speaker cable, even though it is well shielded, is slightly susceptible to interfering currents 
carried on wires which run adjacent to it; therefore, the cable must be grounded by a clamp to the metal 
bulk head and it should be kept well away from all other wires. 

"A" BATTERY CONNECTION 

The heavy metal shielded wire coming from the control cable should be connected directly to the hot 
(ungrounded) terminal of the storage battery. A large lead-coated terminal is connected to the lead for 
this purpose. 

TYPE 37 TUBE TRIODE 

AUTOMATIC VOLUME 

CONTROL 

TYPE »TUBE PENTOSE 

POWER OUTPUT Tunc 

S.AMPERE PROTECT lot 
FUSE 

TYPE 36 TUBE SCREEN GRID 

POWER DETECTOR 

RADIO FREQUENCY 

EQUALIZING CONDENSERS 

TYPE » TUBES RADIO FREQUENCY 

PENTODES 

AERML BINDING 
POST 

ANTENNA COMPENSATING CONDENSER 

SCREW IN DIAL DRIVE SHAFT 

FOR TUNING 

When "B" batteries are used, the battery box can be suspended through the floor hoards. Cut an 
opening 13 1/4  inches by 8% inches so that the battery box will slide through and can be screwed down 
at its flanges. Keep the battery box away from the muffler and exhaust pipe as far as possible, as excessive 
heat will cause batteries to deteriorate rapidly. 

The cable from the receiver to the battery box should be secured to the framework of the car so it 
will not rattle or vibrate and cause excessive wear on the wires which it encloses. Run a ground wire from 
the battery box to the frame of the car. 

Place the "B" and "C" batteries in the battery box in the position shown in the w:r:ng diagram. If 
necessary pack pieces of bristol beard around them so they are held securely and cannot move. Place the 
insulated sheet over the "B" batteries. Before the box cover is placed in position, see that the rubber gas-
ket is around the flange so as to keep water out. 

BATTERIES REQUIRED 

Four regular size 45 volt "B" batteries, or 
Three heavy duty 42 volt "B" batteries. 
One 221/2  volt "C" battery with a —3 Mt tap. 
"B" batteries should not be used after the voltage has dropped below 39 volts per 45 volt battery as 

the sensitivity and tone quality of the receiver is impaired. 
If any one of the "B" batteries or the "C" battery should show corrosion or bulging, it should be 

removed immediately regardless of its voltage reading. 
If it is desired to use "B" and "C" batteries, the black wire (which is not used) should be thorough. 

ly insulated on the end with tape and coiled up out of the way. The "B" and "C" battery connections are 
as follows: 

CONNUT • rant le tèrly T(19.40••• Are 
Goo,'" BATTERY CASE ID P.. Or CAR 

`\114\11111111q 

BATTERY CABLE ...crz=1 

o 

0 

• 

 . - 

. 

0 CGI 

PCO 

vELLow 

0 

C71 

0 

4 i rOLT 

, 

  0 
C I A 

GliGrio 

0 OW,. 

C r 

Pi 

o 

8) 
•ctUegl. 

  0 
C I A 

.3 

0  

TAPE ENIrt 
WiNt NOT WO MO 

CIE] 

0 

41 WOO -11 11' 

® 

ED 

f e 

0 o 

ccNNECT MS WINE 
TO IAA. Dr EAR 

*6' AND "C" BATTERY WIRING DIAGRAM FOR 180 VOLTS "B" BATTERY 
For 135 volts "B" battery connect red wire to +90 on "B" battery and green wire to 

—161/2 on "C" battery 

CABLE PLUG COVER 
The cable plug cover mounts over the three ¿able plugs where they plug into the chassis to electric-

ally shield them and to keep out moisture. The cover should be placed with the slots pointing downward. 
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50pr‘ 

*WO  

IF PEAK 262 KC 

ISSUED - 13/24/3 

6D6 OR 78 

  [1 14 

500M -'- VOL.CCINT. 

.4-I 

.625 tz; 

rv 

X-11/ — — - /to t 'Tr 
5W. Fuse 1011. _1_ 

STEWART RADIO CORP. 
/YODEL 60 -- G Tu8f: 

Six tubes—Type 6D6 (or 78) Radio Fre-
quency Amplifier: Type 6A7 Oscillator and 
Modulator: Type 6D6 ( or 78) Intermediate 
Frequency Amplifier: Type 75 Detector. 
Audio Frequency Amplifier: Type 41 Pen-
tode Power Output Amplifier: Type 625 
Rea ifier. 

Entire Unit mounts by means of a single 
bolt. Current supply obtained by simply 
connecting one wire direct to ammeter 
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STEWART-WARNER PACE 1-1 

MODEL 108, 108-X 
(Models 10 to 20 inc.) STEWART - WARNER CORP 

Circuit Data for Stewart-Warner Chassis Series 108 and 108-X 

5 39 

" 
0 I-SEE NOTE 

Used on Models 10 to 20 Inclusive 

36 

NOTE: In some receivers, • 140 ohm, , watt carbon resistor, part 81646 is connected in series with th• volume control; 
in other sets this resistor is built into the volume control. 

MMIMMMIMImmem•LE  

to 

   Te T9B 
20 

LINE VOLTAGE* ade Table* VOLUME CONTROL 
115 VOLTS A. C. FULL ON 

Type Tube 
of : Circuit 

Tube 

39 I R. F. 

36 Det. 

Filament 
to Con-
denser 

•• 

(See Note) 
•• 

(See Note) 
•• 

38 Output (See Note) 

I 2Z3 I Rect. (See Note) 

Plate to 
Con-

denser 

107 

1.3: 

Screen 
Grid to 

Condenser 

Cathode 
to Con-
denser 

107 

9 

1.5 

1.3 

103 107 9 

122 

IMPORTANT NOTE 
*These voltages will be obtained when the set is operated at 115 volts. 
60 cycles A. C. For D. C. operation, voltages will be somewhat lower. 
All voltage readings have been taken between tube prongs and the 
variable condenser frame, not the chassis. The chassis cannot 
be used in this receiver as a reference point for voltage readings. 
.*Filament voltage readings will vary widely, depending upon the 
resistance of the A. C. voltmeter. With high resistance rectifier type 
meters, voltage readings will be approximately 6.3 for the detector 
and ampl:fier tubes. and 12.6 for the 1223 rectifier. With ordinary 
A C. Voltmeters, readings will be very much less. 
::This reading is obtained with a 30-volt scale, one thousand ohms 
per volt instrument. Higher resistance meters or higher scale 
readings will give greater voltage readings. 

FRONT OF CHASSIS 

ri 

39 12Z3 

BLACX 

BLACK 

38 

5 

F, 2 

PARTS LIST 

11 

O 

Plug Connections tor 
6 Volt Operation 

Dias. Part Iscwoription 
No. No. 

I 6'7298 .01 mid. 600 V cartridge condenser 
2 81158 .0001 turd. mica condenser  
3 81630 .1 mfd. 100 V cartridge condenser 
4 81644 2.1 mete. 1/4 W. carbon resistor 

81616 110 °hill 1/4 W. curium resistor 
5 81637 .003 mfd. mica condenser 
6 81662 ‘ ariable condenser 
7 81661 ntenna Coil 
8 81666 Detector Coil 
9.t p infd. 150 V dry electrolytic condenser, 
913 ç816(8 (in one unit)   .. 
10 81679 25(1,000 ohm colonic control and switch.. 
11 81680 Speaker .. 
12 81681 29,000 ohm 1/4 W. carbon resistor ......., 
13 81682 1.1 meg. 1/4  W. carbon resistor  
II 81683 1600 ohm I/2 W. carbon resistor  
15 81691 Filter choke •  
16A 81698 5 mfd. 20 V dry electrolytic condensers 
16B (in one unit). 
17 81785 Pos.er cord assembly  
18 81834 Battery cable socket  

(81861 6 ‘ olt battery cable  
19 81863 12 volt battery cable   . 

(.81865 32 volt battery cable   
20   Switch on back of 81679  

USING MODEL 108-X IN AUTOMOBILE 
Two #61884 brackets and a e1861 6-volt adaptor cable are needed. The plug 
at the cable's end fits the socket at the rear of set. Clip the yellow A 
lead to the positive terminal of storage battery and the yellow-black wire 
labeled -A to the negative terminal of battery. Connect these leads to 
battery terminals instead of ammeter or other convenient oonneotion points. 
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STROMBERG PAGE 1-1 

STROM BERG - CARLSON TEL. MFG. CO. 

SECTION 3—LOCATION OF UNITS 

MODEL 33 
Location of 
Units 

RECEIVER UNIT: 

This unit should be located at the passenger side of the dash and should be mounted-up as high 
as possible. When locating this unit care should be taken that the control shafts can be run from» 
the Remote Control Unit on the steering column, with a minimum of bending. If it is not possible 
to mount the Receiver Unit on the dash proper, it may be located on one side of the dash compaitt-
ment by using the end mounting slot on the receiver and providing a special metal mounting trace 
for attaching the receiver to the car body. In some cases, the Receiver Unit may be mounted on the 
dash directly in front of the steering column, using the end mounting slot and employing two short 
(twenty inch) control shafts, P-23613 and P-23615, (furnished on special order), instead of the 
thirty inch shafts furnished with the receiver. It is desirable to leave about two inches clearanee 
above the Receiver Unit to facilitate installation and removal (hooking over and unhooking) from 
the one bolt mounting. Mounting in the engine compartment is not recommended. 

SPEAKER-POWER UNIT: 

This unit may be mounted in the center of the dash, on the dash in front of the driver, or 
directly below the receiver unit on the passenger side of the dash if the receiver is mounted high 
enough to allow space. When locating the Speaker-Power Unit, it is desirable to allow enough 
space in front of it so that the box baffle may be easily removed to give access to the operating 
parts. This unit also may be mounted on one side of the dash compartment, if a suitable metal 
mounting brace is provided. 

REMOTE CONTROL UNIT: 

This unit is designed to mount on the steering column in one of several positions provided by 
the combinations of screw holes in the back of the unit and in the mounting bracket. 

SECTION 4—MOUNTING OF UNITS 
RECEIVER UNIT: 

This unit should be mounted in the most desirable location selected as outlined in Section 3., 
The method of assembly of the one bolt mounting is clearly illustrated in Fig. 2. 

AUTOMOBILE DASH 

O.AMPING PLATE 

MOUNTING BOU 

LOCK NUT 

CLAMPING NUT 

AUTOMOBILE DASH 

CLAWING PLATE 

CLAMPING NUT 

LOCK NUT 

MOUNTING BOLT 

RECEIVER UNIT - REAR VIEW 

SI-RED ANTENNA LEAD 

Fig. 2. Mounting of Receiver Unit. 

SET SCREWS FOR 
FLEXIBLE SHAFT CASINGS 

STATION SELECTOR SHAFT 

SHIELDED POWER CABLE 

TO SPEAKFR.POWER UNIT 

REMOVABLE PLUG 

VOLLIW CONTROL SHAFT 

SHIELDED DIAL IMP LEM 
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Speaker Unit 

STROM BERG - CARLSON TEL. MFG. CO. 

To locate the correct point for drilling the 1/2 inch hole for the receiver mounting bolt, first 
hold the Receiver Unit against the dash in the location selected and mark with a pencil or crayon 
the position of the four corners of the unit, second, locate the center of this area by drawing diag-
onal lines between the corners and third, mark that position with a center punch. 

An alternative method of locating the mounting hole which may be used if the passenger com-
partment side of the dash is not metal is to hold the Receiver Unit in the selected location and push 
it firmly against the dash so that the small protruding points "P" Fig. 2 of the mounting disc will 
make noticeable marks on the dash. The hole for the mounting bolt should then be located half way 
between these marks. 

Next, drill the 1/2 inch hole and insert the mounting bolt. The receiver Clamping Plate and 
the two nuts furnished should be assembled on the bolt on the motor compartment side of the 
dash, Fig. 2, leaving the nuts loose until the receiver is in place. Hang the Receiver Unit over 
the bolt head and align the sides of the unit vertically, and immediately tighten the nuts in place, 
using the outer one as a lock-nut. 

SPEAKER-POWER UNIT: 

This unit should likewise be mounted in the most desirable location as described in Section 3. 
The method of mounting and the proper assembling of the back cover and spacing block are shown 
in Fig. 3. 

AUTOMOBILE DASH 

CLAMPING PLATE 

CLAmPING NUT 

LOCK NUT 

THREADED MOUNTING STUD 

SHIELDED POWER CABLE 

SHIELDED BATTERY CABLE 

YELLOW COVERING 

BLACK COVERING 

SPEAKER.POWER UNIT - REAR VIEW 

TONE CONTROL KNOB 

SPACING BLOCK 

'HOT' CAR BATTERY CONNECTOR 

"GND- CAR BATTERY CONNECTOR 

Fig. 3. Mounting of Speaker-Power Unit. 

Locate the point where the 1/2 inch hole for the mounting stud is to be drilled by measurement 
or by using the metal back plate of the unit as a template. After this hole is drilled, the 
Speaker-Power Unit is mounted as shown in Fig. 3, the Clamping Plate and two nuts located on the 
motor side of the dash holding this unit in place. Tighten down the nuts, using the outer nut for a 
lock nut. Make sure that the weight of the unit is supported by the spacing block and that no strain 
is put on the case when the nuts are properly tightened. The pointed pins "P" Fig..-3 are designed 
to hold the Speaker-Power Unit from turning on the dash, when mounted. _ 
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MODEL 33 
Remote Control 

REMOTE CONTROL UNIT: 

The Remote Control Unit should be mounted on the steering column as shown in detail in Figs. 
4 and 5. It will be noted that four angles of attachment of the mounting bracket to the control unit 
are available. Select the desired angle and fasten the bracket to the control unit as shown in Fig. 4. 
Wrap a couple turns of black friction tape around the steering column (same width as the clamp 
strap) at the height where it is desired to mount the remote control unit. Now, clamp the mount-
ing bracket to the steering column. 

REMOTE CONTROL uNIT 

REAR VIEW 

rsaaw Hats FOR sIoE 
MOUNTING OF BRACKET 

SCREW HOLES FOR BOTTOM 

MOUNTING OF BRACKET 
CLAW STRAP 

STEERING COLUMN 

REMOTE CONTROL BRACKET 

LOCATION "e« 
USE MOUNTING HOLES "E" AND "F" 

LOCATION "3" 
USE MOUNTING HOLES "C• ANV 

LOCATION -9-
USE MOUNTING Hass -A- AND ..c. 

LOCATION "1.' 
USE MOUNTING HOLES "A- AND .. e.• 

ILLUMINATED DIAL 

KEY 

STATION SELECTOR KNOB 

REMOTE CONTROL uNIT - fRoNT \dug 

Fig. 4. Arrangement of Possible Angles of Mounting of Remote Control Unit. 

The clamping strap is provided with holes in both ends arranged so that it may be adjusted for 
the various sizes of steering columns. Select the combination of holes, one in each end, which is 
proper to fit the column and assemble as shown in Fig. 5. This may be done by first turning the 
screw completely through the holes in the strap so as to pull the ends together against the bracket, 
and then tightening the nut down with a socket wrench. 

REMOTE CONTROL urn - 
REAR VIEW 

DIAL LNe BRACKET 

FLEXIBLE SHAFT FOR 
VOLUME CONTROL 

SET SCREWS FOR 

FLEXIBLE SHAFT CASINGS 

FLEXIBLE SHAFT FOR 
STATION SELECTOR 

SHIT WED DIAL LAMP LEAD 

CLAW SCREW 

CLAMP SCREW PLATES 

STEERING COLUMN 

- REMOTE CONTROL BRACKET 

FRICTION TAPE 

CLAW STRAP 

Fig. 5. Mounting of Remote Control Unit on Steering Column. 
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the shielded lead should be cut off to the proper length to meet the antenna wire where it emerges 
from the post. The fabric braid can be pushed back to enable a ground connection to be made to 
the shield at this point. No greater length of shielded lead than absolutely necessary should be used. 

In special cases where a "Triangular Under-Car Antenna System" is employed, it may be de-
sirable to run the shielded lead down to the point where the lead splices on to the antenna wire. 
This is necessary if there is pickup of ignition noise on the antenna lead where it goes through the 
floor boards. If the shielded lead is used in this manner under the car, it should be covered with 
both rubber and friction tape as protection against moisture. 

After the shielded Antenna lead is installed, the connection is made to the receiver by means 
of the small bayonet connector (male portion in the receiver unit) attached to the end of this lead 

as shown in Fig. 2. 
If an antenna system is already built in the ear be sure to test before using as it may be ground-

ed or poorly insulated. 

DIAL LAMP: 
The Dial Lamp Lead is connected to the Receiver Unit by means of a bayonet connector similar 

(o that used for the antenna except the female portion is in the receiver and the male portion on the 

lead. See Fig. 2. 

POWER CABLE: 
This connection is made by inserting the plug on the end of the large shielded cable attached to 

the Speaker-Power Unit into the male receptacle in the Receiver Unit as shown in Fig. 2. This plug 
is provided with a snap fastener to prevent the connection jarring loose. 

BATTERY CABLE: 
The connection of the Battery Cable to the car battery is made by removing the bolts of the 

battery lugs and putting them through the lead covered cable connectors, Fig. 3, provided on the 
end of the shielded two-wire cable from the Speaker-Power Unit. The bolts with the connectors on 
are then replaced in the battery lugs and securely tightened, after which the ends of the connectors 
are bent down as shown in Fig. 7. This arrangement allows the battery to be changed without dis-
turbing the connections for the radio. Be sure that the lug marked GND (conductor covered with 
black tubing) is connected to the grounded side of the battery. 

FiRST-FASTEN BATTERY CONNECTOR SECURELY UNDER 
- HEAD OF BATTERY LUG BOLT 

BATTERY coNrEc7,> 

TO BATTERY CABLE 

ECOND-8EN.: BATTERY CC,. NNECTCR 
BOLT AS SH,DviN 

BATTERY .. 1.1G 

Fig. 7. Method of Attaching Battery Cable 
Connectors to Battery Lug Bolts. 

POLARITY CONNECTION: 
The polarity connection on the back of Speaker-Power Unit should be checked as shown in 

Fig. 8. 

CONNECTIONS WHEN POSITIVE POLE Of CAR BATTERY 
IS GROUNDED TO CAR FRAME 

TERMINAL BLOCK - 

CONNECTIONS WHEN MOATIVE POLE OF CAR BAT 
TERY IS GROUNDED TO CAR FRAME 

\s- BLACK CO'. ¡PING YELLOW COVERING 
SPEAKEROwER .MT '.. ITH METAL DUST COVER RE. 
mOVED FROM BACK 

Fir. 8. Polarity Reversing Connections on Back of Speaker-Power Unit. 
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MODEL 33 
Vibrat or 

The following tests are those which the dealer or installer should be prepared to make to in-
sure proper operation of the receiver. 

1. Tubes and Dial Lamp 

The tubes should be tested periodically and replaced when necessary to maintain best 
performance. The efficiency of each tube may be checked by comparison of a new one of 
the saine type in its place. Spare tubes of the following types should be kept on hand for 
this purpose: No. 37, No. 41, No. 78, No. 6A7, No. 6137. 

The tubes are made readily accessible without dismounting the Receiver Unit by re-
moving the six screws (standard 6-32 thread) holding the front cover of the receiver. 
When this cover is taken off, the tubes may be easily removed for changing. 

If the dial lamp fails to light, remove dial lamp bracket, which is held in place by screw 
"K" Fig. 5, and replace with a new P-23535 Dial Lamp. 

2. Self-Rectifying Vibrator Unit 

The.P-23466 Elkonode Vibrator Unit, designed for use in the No. 33 Receiver, may be 
checked by substituting the unit to be tested in a receiver kept set up for this purpose. If the 
unit under test performs correctly in this set, but does not operate in a satisfactory manner 
in the receiver being tested, the trouble will be found elsewhere in the circuit. If the check 
shows that the unit does not operate correctly, it should be replaced with a new one. The 
Elkonode Vibrator Unit is readily removed without dismounting the speaker power unit 
by taking out the four screws ("A" Fig. 11) holding the case, removing the tone control 
knob, lifting case off, and removing the two screws marked N in Fig. 11. The Elkonode 
unit may then be removed from its socket. Replace only with a Stromberg-Carlson P-23466 
Elkonode, as that type only is designed to work in this circuit. DO NOT ATTEMPT TO 
SERVICE ELKONODE UNITS. 

is 'i giSF , 1/4 AMPERE FUSE 
-  

SPEAKER.POWER UNIT - FRONT VIEW 

TO CONTROL KNOB 

SOFT RUBBER BUSHING 

TONE CONTROL SHAH 

P.23466 ELKONOGE 
v19;ATOR ASSMLY 

-- - 

Fig. 11. Location of Fuses and Elkonode Vibrator in Speaker-Power Unit. 

The dealer or installer should in addition be prepared to check the wiring of the receiver and 
Speaker-Power Unit and to measure the voltages given in Section 10 "Servicing". He should have 
on hand a supply of 10-ampere fuses (P-23172) and IA ampere fuses (P-23171). 

ANTENNA: 
A properly installed roof antenna should require no attention. When an under-car antenna 

is employed, the insulators should be cleaned occasionally to prevent grounding. 

IGNITION SYSTEM: 
The ignition system of the car must be kept in good condition. Fouled plugs or plugs with 

incorrectly adjusted gaps will affect the operation of the receiver as well as that of the car. Burned 
or incorrectly adjusted breaker points will also affect the performance unfavorably. It is advisable 
to advance the charging rate of the generator in order to compensate for the additional drain on the 
car battery due to the radio receiver. 

- 

fier,—REMOVE TONE CONTROL &NOB BY PULLING 
STRAIGHT OR 

gcoND—REmovE FOUR COVER ATTACHING SCREWS 
AND P.U. COVER STRAIGHT Off 

fi-Je—CHECK FUSES AND REPLACE A "BURNT OUT 
FUSE WITH ONE Of CORRECT RATING (SEE 
MARKING ON FUSE BL000 

fOURTH—REPLACE COVER AND comea KNOB 

COVER ATTACHING SdREWS 



CONTINUITY TEST-RECEIVER UNIT' 

This test is made with all tubes removed front sockets and the power cord removed from the 
receiver unit. The On-Off switch should be turned "Off" The readings given are in ohms as meas. 
used on a Weston Volt-ohmmeter No. 663. See Fig. E1 
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VOLTAGE TABIE. 

Thest voltage readings are obtained by measuring between the various lobe socket contacts 
and chassis base, with the tubes in place. Fig. 12 shows the terminal layout of the sockets with the 
proper terminal inunbers. The terminals of each socket are numbered, starting with one heater 
pin as 1 and proceeding clockwise around the pin circle to the other heater pin. This is done look-
ing at the bottom of the socket. 

Voltages are read on the meter scale ( 1000 ohms per volt) normally used for the magnitude of 
the particular voltage except as otherwise specified. The voltages give') are those obi:  when 
the battery voltage is 6.3 volts. 

o o 0 , 
10 4i 

°5 

,C01(11e5 Al ,.),1').A 0111C(IVIA 

20 0 4 30 0' 00 00 

0 '41 o° o37 0 e‘687 05 20 ree  ° 
. 

0 1""0 0 6 

 - I 

7 
3 

zo o 4 
78 ° p  oor 
,  c • 

•Qçtit 

Fig. 12. Location of Socket Terminals for Measuring Voltages. 

Terminals of S wkets 

Tube Circuit Grid Clip 1 2 3 4 5 6 7 
No. 78 R. F. Amp. 0 -6.1 +187 +81 +2.9 . 2.9 r- 0- -- - 

No. 6A7 Del. Ose. 0 -6.1 +187 +81 +187 -2—  .13.6 0 --
250 
Scale 

No. 6137 I. F. Oct. 8.1 -6.1 - h187 -1-8r- +3 0—  +12 0 
100 

_ Scale 

No. 37 A. F. Airip. - O +166 0 +11 -6.1 - - 
No. 41 Output - 0 +184 +187 0 +11..) -.6.1 - 

Note-These readings are made with the positive pole of Ile storage battery groudded. If the 
negativels grounded. the water voltages will naturally be reversed. These voltages will vary slightly 
from the average given due to tolerances in resistors, variations in tubes, battery voltage differences. 

Terminals of Soekete 
Tube 

78 

Circuit 

R. F. Amp. 

Cap 

Control 
Grid 

I 

"Hot" 
Heater 

- 

Plate 

3 

Screen 

4 

Sup- 
pressor 

5 

Cathode 

6 
-,.-

Grounded 
Beater 

- 

6A7 Det, Ose. Detector "hot" Plate Screen Plate Control Cathode Grounded 
Control ¡tester of of Grid of Heater 
Grid Detector Ose. Osc. 

(-1117 I. F. Oct. Control "Hot" Plate Screen Audio A. V. C. Cathode Grounded 
Grid Ileater Diode Diode Beater 

37 A. F. Amp. - - Grounded Plate Control Cathode "Hot" - 
Ileater 

— 
Grid Heater 

11's OutputsGrounded Plate Control Cathode "nor — 
Ileater Screen Grid Heater 

'
O
D
 
91
1A
1 

N
O
S
I
I
I
V
D
 
-
 0
21
aE
11
,\
IO
2,
LS
 Du
aa

lt
io

ll
is
 9

-1
 



ANTENNA 
CONNECTOR 

o 
NE TA TUBE 
R.E »my. 

bi 

L3, 
o 

o 

NeGA7 rose Ne Obi TUBE 
oET-03e. oey. 

Ce-L  
iooNmPO -,-

L 6 L6 

e 

..0e6Te 

o 
o 

tir,!_«2. 7 
T 

R49.371-UBD e-N2n.ITUDDS 
A.F AMR OUTPUT 

20 

L/4 

R ,5 

450.. 

COO 

SECONDARY ALIGNER OF 
FIRST I F TRANSFORMER 

10 Ce4 ON-OPF CZ! 
'SWITCH 

PRIMARY ALIGNER OF 

FIRST I F TRANSFORMER 

RECEIVER UNIT 

BATTERY CABLE 

HOT 

LOOKING AT 
WIRING OF SOCKET 
OF ELHolvooe 
vIORKTOR 

DIAL LAMP 

DIAL LAMP CONNECTOR 

G PIN CORINEETOR  

,Co 40 
LOOKING AT 

WIRING OP FEMALE PART 
OFCObCrbRO POw2A0.AGLE 

OPEAK ER - POWER UNIT 

0 0 

10 O e. 

POWER CADLE 

O 

bi >_ 3 

LE3 

X 

ÇND. 
A 

PRIMARY ALIGNER OF 

SECOND I F TRANSFORMER 

Fig. 14. L F. Aligners. 
LOOKING AT END OF RECEIVER CHASSIS  

ALIGNMENT OF I. F.: 

IF PEAK 260 KC 

S 

10 

IT 

40a 

O 

POWER 
RELAY 

L 6 L07 L..2¿ L 

ir 

31 4 

1b0,4Ah 

1 a 

ME 1 
C NOK 

LE5,_w 

J 

E22 

à. 

L,3 AMP 

oio 150A4h 
LOAD RELAY 

16" 
ro— 

LIG 

17 

Use a test oscillator having an output with a frequency of 26 kilocycles. Connect the leads 
from . this oscillator between the grid ( top cap) of the No 6A7 tube and chassis base. A .5 mfd. 
capacitor should be connected in series wills the lead going to the grid to insulate the 260 k. c. oscil-
lator source from the voltages of the No. 6A7 tube. 

Connect the output meter across terminal "M" of the fuse block ( See Fig. 11) and the speaker-
power supply frame. This puts the meter across the moving coil of the speaker (4 ohms impe-
dance). The signal applied should be very weak, just sufficient to show a deflection on the output 
meter. 

Now adjust the aligners or the primary and the secondary of the first 1. F. transforwer (See 
Fig. 14) for the peak swing on the output meter. It will be necessary to check over these adjust-
ments as they are somewhat interdependent. Now, adjust the aligner of the primary of the second 
I. F. transformer in the same manner. For this aligning operation an insulated screwdriver should 
be used, a Formica rod with a small piece or metal inserted in the end will serve. 
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ILIGNIAIENT or R. F. AND OSCILLATOR: 
Now put the output of the oscillator on the antenna input terminal through a 200 mmfd. capa-

citor, the low" side of the oscillator being connected to the chassis base. 
Now tune the test oscillator to 1.100 k. c. and set the dial of the remote control unit at 140. Make 

sure that the signal applied is only strung enough to give a deflection on the output meter. Now, 
adjust the oscillator shunt aligner ( Fig. 15) for maximum meter deflection. Then, adjust the R. F 

und Antenna Aligners ( Fig. 15) in the same manner. 
Now, set the test oscillator frequency to 600 k. e. and adjust the oscillator series aligner for 

maximum meter deflection. If this adjustment was very far out, it is advisable to re-set to 1400 

k. c. and check the oscillator shunt aligner. 

OSCILLATOR S.UN1 AUGNal 

I ALIGIVER 

ANTEMA ALIGNER 

ce 
Fz-AtRI- 1 

()  i j 

LtAiVQ1. 

1.00iNG AT TOR 01 LOG NG AT CONTRCt 
PECEIVER CHASSIS iND Di IL cp,E1 CHASSIS 

Fig. 15. 
R. F. and Oscillator Alignera. 

SECTION Il-IDENTIFICATION OF CIRCUIT CONSTANTS 
RESISTORS 

RI Bias Feed of R. F. Amplifier- 10,000 Ohms. Type D; Brown, Black, Orange. 
112 Cathode Resistor of 11. F. Amplifier-- rio ()Mo.'s, Type D; Yellow, Green, Brown. 
113 Bias Feed of First Detector 10,000 Ohms, Type T; Brown, Black, Orange. 
114 Cathode Resistor of No. 6A7 - 500 Ohms, Type 1); Green, Black, Brown. 

115 Grid Leak of Oscillator 50.0(10 Ohms. Tvis:1); Green, Black, Orange. 
116 Dclay Bias Resislid- of Cathode of No. 6117 2.000 Ohms, Type D; Red, Black, lied. 
117 Grid Bias Resistor cif Cathode of No. 61(7 600 Ohm, Type I); Blue,. Black, Brown. 

11,8 Audio Diode Load .25 Megolun, Type 1); Bed, Green. 
119 A. V. C. Diode Load 1.11 Nlegolon, Type I); Brown, Black, Green. 
1110 Feeder of A. V. C. voltage .1 Nlegolum Type I); Brown, Black, Yellow. 
1111 "Q" Resistor for Audic, Hie I L;i/T:11.1, Type I); Bromn. Black. Green. 
1112 Filter Resistor in Volume Control Circuit . 1 .‘legolon. Ty-pe I); Brown. Black, Yellow. 

1113 Volume Control Potentiometer 1.0 Megiihm. 
111-1 Bias Resistor cif Audio A 3,000 Ohms, Type I); Orange, Black, Red. 
1115 Bias Resistor of Output Tithes 150 Ohms. Type II; Yellow, Green, Brown. 
RIG screcn series 20.0oo ohms, Type Red, Black, Orange. 
1117 Temporary Load Resistor -1,500 Ohios'. Vitreous Enamel. 

INDuct•AlccEs 
LI Primary of Antenna Transformer -- .9 Mh. 25 Ohms. } (P-23561) 
L2 Secondary of Antenna Tra nsformer. 
1,3 Primary of 11. F. Transformer -- 5.5 MIL 73 Ohms. 1( P-23562) 
IA Secondary of B. F. Tra m nsforer. 
1.5 Plate \\lading of Oscillator Coupler. 1 , - (P-1.6 Grid Winding cif Oscillator Coup 23.43) ler. f 
17 Primary of First I. F. Transformer 5.5 MIL; 20 Ohms. 
L8 Secondary of Fir›.1 I. F. Transformer 7,5 Mk; 20 Ohms. 
1.9 Secondary of Second I. F. Transformer 5.5 MIL; 45 Olems. 
110 Secondary of Second I, F. Transformer 5.5 Mh.; 15 Ohms. 
L11 Primary of Second I. F. Transformer-- 5.5 M h.; IS Ohms. 

} ( P-23579) 

}(P-23515) 

INDUCTANCES (Contd.) 
L12 Primary of Audio Input Transformer-2,400 Ohms. 
113 Secondary of Audio Input Transformer. 17,000 

(P-23500) 
L14 Secondary of Audio Input Transformer. fClhms 
115 Plate Circuit Choke-2,800 Ohms. 
L16 Primary of Audio Output Transformer-530 Ohms. }. 

P-23417) 
L17 Secondary of Audio Output Transformer. 
L18 Field of Electro-Dynamic Speaker-6 Ohms. 
119 R. F. Choke-150 Microhenries (P-23481) 
L20 Load Relay Winding-48 Ohms. (In P-23537 Relay) 
L21 Filter Choke-210 Ohms (P-23467) 
L22 R. F. Choke-150 Microlienries. (P-23481) 
L23 R. F. Choke "A" Supply Circuit to Chassis. (P-23651) 
124 Driving Coil of Elkonode. (In P-23466 Elkonode Assembly) 
125 R. F. Choke. ( In P-23466 Elkonode Assembly) 
L26 Primary of Power Transformer. 
L27 Secondary of Power Transformer-90 Ohms. 
L28 Winding of Power Relay-Ohms. (P-23537) 

CAPACITORS 

Cl 
C2 
C3 
C4 
C5 
C6 
C7 
C8 
C9 
C10 
C11 
C12 
C13 
C14 
C15 
C16 
C17 
C18 
C19 
C20 
C21 
C22 
C23 
C24 
C25 
C26 
CV 
C28 
C29 
C30 
C31 
C32 
C33 

}(P-23465) 

Antenna Series Capacitor-10 Mmfd. (P-23513) 
A. V. C. By-Pass in R. F. Amplifier-.04 Mfd. (P-22411) 
Cathode Resistor By-pass in II. F. Amplifier-.1 Mfd. (In P-23508) 
Screen By-pass .5 MM. ( In P-23508) 
Plate Circuit By-pass-1 0 Mfd. (In P-23508) 
A. V. C. By-pass in First Detector Circuit-.04 Mfd. (P-22411) 
Oscillator Series Aligner. (P-23527) 
Cathode By-pass No. 6A7 Tube-.006 Mfd. (P-23595) 
Grid Capacitor of Oscillator-100 Mmfd. (P-19560) 
Tuning Capacitor for Primary of First I. F. Transformer. 
Tuning Capacitor for Secondary of First I. F. Transformer. 
By-pass for Audio Diode Load-100 Mufti (P-19560) 
By-pass for A. V. C. Diode Load -.1 MM. ( In P-23508) 
BY-pass for Grid Bias Resistor of No. 6B7-.1 Mfd. (In P-23508) 
By-pass for Grid and Delay Bias Resistors of No. 6B7-.1 Mfd. (In P-23508) 
By-pass for A. V. C. Filter Circuit--..I Mfd. ( In P-23508) 
Stopping Capacitor Audio Diode Circuit--.1 Mfd. ( In P-23508) 
Tuning Capacitor Primary of Second I. F. Transformer. 
By-pass for Cathode Resistor No. 37 Tube-.5 Mfd. (In P-23500) 
Plate Circuit Capacitor No. 37 Tube-- 15 Mfd. (In P-23500) 
By-pass for Cathode Resistor No. 37 Tube-.5 Mfd. (In P-23508) 
By-pass for Plate Circuits Output Tubes--,002 Mfd. (P-23596) 
By-pass for " lint" A Circuit--.01 Mfd. 1, /,..)1535) 
By-pass for "B-" Circuit-.01 Mfd. f 
Tone Control Capacitor .01 Mfd. (P-21669) 
Filter Capacitor-16 MM. 1 F., 23538, 
Filter Capacitor-8 Mfd. f 
Filter Capacitor-.04 MM. (P-19597) 
Zecondary Capacitor (P-23511). 
Vibrator Capacitor. } 

(In P-23466 Vibrator Assembly) 
Vibrator Capacitor. 
Cathode By-pass No. 6A7--.001 Mfd. (P-19334) 
Primary Capacitor, Vibrator Circui(---..25 Mfd. (P-23765) 
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'AGE 1-10 STRO31BERG 

t4; 

MODEL Compact 

Police Receiver 
Schematic 

STROMBERG - CARLSON TEL. MFG. CO. 
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PAGE 1-12 STROMBERG 

MODEL Compact 
Police Receiver 
Alignment 

STROM BERG - CARLSON TEL. MFG. CO. 

FREQUENCY ADJUSTMENT AND ALIGNING  

Since this receiver employs automatic volume control it is 
advisable to use a visual tuning meter in changing the frequency 
adjustment or aligning it. The meter recommended is a deston 
milliameter 3C1 Scale 0-5. 

If it is necessary to change the tuning of the receiver so as to 
receive signals from a broadcast station having a different 
freouepcy from that to which the receiver was tuned to when first 
supplied, the following instructions should be observed. 

First see that all tubes are inserted and in their correct 
sockets. See Drawing Pig. 1. Then connect the tuning meter in 
the cathode circuit of the first I.F. tube, thus; Remove 
terminal 'Al ; see wiring diagram of receiver) from the frame of 
receiver and connect a wire from this terminal tc one side of 
tuning meter, then connect the other side of neter to the frame 
of the receiver. Remove tie dust protector cap and insert special 
aligning wrench Pc. 1657.1,, in aperture !':L ( oscillator stage), 
see Dwu. Fig. 1. Make sure wrench is turning the adjusting screw 
in the aligning capacitor and turn until the desired station is 
received. Further tuning is made by adjusting the antenna stage 
and bi-resonau.;r staze ( apertures #2 and #3). The maximum signal 
strength or resonance point will be indicated by the grei:test 
swing of the tuning meter towards zero. 

Note carefully in aligning the receiver always adjust the 
oscillator stage ( aperture j1) first, then the antenna stage 
(aperture W2) and last the bi-resonator stage ( aperture 4;3). If 
any difficulty is experienced in adjusting to the desired 
frequency, remove the antenna lead from the antenna binding post 
and place it under the clip on the first detector tube with tube 
left in. Then adjust the oscillator stage ( aperture ,j1) only, 
after which the antenna should be replaced on the antenna binding 
post and proceed to adjust #2 and e as described previously. 

If after making the above adjustments the receiver still seems to 
be functioning at a low signal level, the I.F. stages, apertures 
4, 5 and 6, can be checked. It should only be necessary to change 
these in very rare instances as they are adjusted to a definite 
frequency at the fact'Dry and if chanced to any degree in the 
field, resulting reception will be very poor and it would be 
practically impossible to re-adjust these I.F. stages to correct 
values again without special instruments. 

The receiver as it leaves the factory is adjusted exactly to the 
frequency specified by the cust'.;mer. It is possible for a slight 
change to have come about during shipment which prevents maximum 
signal strength in reception. In this case the receiver can be 
adjusted as described in the foregoing paraeaphs except that in 
adjusting the oscillator, antenna and bi-resonator stages, apertures 
#1, #2 and #3, the adjusting screw should be turned but very 
slightly since it is not a question of changing the frequency in 

this instance ebut of tuning to the resonance point. With 
respect to the I.F. stages apertures 4, 5 and 6 it is better 
not to touch these except on rare occasions for the reasons 
as stated in paragraph five. 
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MODEL AR-100 

Clarion 
Installation 

TRANSFORMER CORP. OF AMERICA 

EDGE OF RADIO WHEN 
MOUNTED FROM SIDE 

INSTRUCTIONS FOR INSTALLING MODEL AR- 100 CLARION AUTOMOBILE RADIO 

The equipment furnished with this receiver consists of remote control drive and cables, six spark plug suppres-
sors, one by-pass condenser for generator, one distributor suppressor and three mounting studs with nuts and washers. 

It will be noted that provision is made for mounting the receiver in any one of three 
positions in order to allow for variations in different cars. 

A template is supplied for drilling three, half-inch holes in the bulkhead after the most 
convenient mounting position has been determined. 

After these holes have been drilled, insert three studs in the bushings on the receiver 
and secure the receiver to the bulkhead using the washers and nuts supplied on the motor side. 

After this has been done, mount the remote control driving unit on the steering column, 
making certain that the control cables from the receiver reach the drive unit in as direct a 
line as possible. The drive is mounted on the steering column as shown in the sketch. 

Move the flexible shaft around to make the 
pointer read on the end of the scale at the end of 
the condenser rotation. If further fine calibration 
is desired, it will be necessary to adjust at the bush-
ing of the variable condenser within the chassis. 
To replace the pilot lamp, remove the small plate 
at the back of the remote control head. 

The battery connections (the shield and wire 
with fuse), should preferably be made directly 
on the battery posts but in some cars satisfactory 
results are secured by connecting the outer shield 
of this wire to the frame of the car (or grounded 

side of the battery), while the 
fused terminal is connected to 
the "Hot" side of the battery 
or to the ammeter. 

The antenna lead(white wire) 
should be as short and direct 
as possible. In cars not equipped 

with built-in antenna, a plate or cable underneath the 
car will be found very satisfactory. In fact best re-
sults are usually obtained with an under-car antenna. 

While some cars will not need them, most cars 
require that suppressors be placed on each spark 
plug and in the distributor lead. Cables leading from 
the distributor to the spark plugs should be inspect-
ed, and any having faulty insulation should be re-
placed. The by-pass condenser should be mounted 
on the generator. The condenser may usually be 
mounted by one of the screws holding the cut out 
switch with the lead from the condenser connected 
to the generator side of the cut-out. 

In certain cases, an additional by-pass condenser which may be secured from your dealer, 
may be required on the ammeter. This is sometimes necessary when the battery cable from 
the set is connected at the ammeter. 

When the set has been installed it may be placed in operation by inserting the volume 
control key knob and turning it in a clockwise direction. The tubes require about one minute 
to reach their operating condition. The desired station is tuned by means of the tuning 
knob. As this receiver has automatic volume control, it works at maximum sensitivity when 
no station is tuned in. Any static heard between stations disappears when the station is properly tuned. 
To turn the set off, turn the volume control counter clockwise until dial light goes off and remove the volume 

control knob. Have a competent auto electrician set up the generator to take care of the additional five ampere 
drain of the set. On cars with rubber mounting at the motor, it may be necessary to bond the motor to the frame. 

Where antenna lead from set runs near the ignition coil of car, it may be necessary to slip a piece of shielded 
loom over the antenna wire. 

OVERALL SIZE OF TEMPLET INDICATES 
EDGE OF RADIO WHEN MOUNTED 
FROM REAR. 

P.4009 
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Schematic Wiring Diagram of Bosch Motor Car Receiver 1‘ 

L-1-1st RF Coil 
L-2-2nd RF Coil 
L-3-3rd RF Coil 
L-4—Detector Coil 
L-5—Detector Choke 
L-6—Output Choke 
R- 1—Volume Control 18,000 ohms 
R-2-1st RF Bias Resistor 500 ohms 
R-3—Detector Bias Resistor 25,000 ohms 
R-4—Detector Screen Resistor 500,000 ohms 
R-5—Detector Plate Resistor 500,000 ohms 

e b% Ca ¿-B ¿+Sc cs 54.ChassIs 
-) Connector 

o _ J 

Control Unit 

RI 

sir 

R-6—Audio Grid Resistor 2 meg. 
R-7—Series Grid Resistor 250,000 ohms 
R-8—Filament Resistor 1.3 ohms 
R-9—Filament Resistor 1.1 ohms 

R- 10—Audio Bias Resistor 900 ohms 
C-I—Ist RF Tuning Condenser 
C-2-2nd RF Tuning Condenser 
C-3-3rd RF Timing Condenser 
C-5--Screen By-pass Condenser . 5mf. 
C-6—Cathode By-pass Condenser . 5mf. 
C-7—Plate By-pass Condenser 1.mf. 

reen 

To .B. Supply 

C-8—Detector Cathode Condenser .5mf. 
C-9—Detector Screen Condenser . 5mf. 

C- 10--Detector Plate Condenser .0001mf. 
C- 11—Detector Plate Condenser .000Imf. 
C- 12—Coupling Condenser .002mf. 
C- 13—Output Condenser 1.mf. 
C- 14—Filament By-pass Condenser 
C-15—Ist RF Alignment Condenser 
C- 16-3rd RF Alignment Condenser 
C-17—Det. Alignment Condenser 
C- 18—Speaker Condenser 
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PAGE 1-2 BOSCH 

MODEL 80 
Installation 
Notes 

UNITED AMERICAN BOSCH CORP. 

Fram• of Car 

'C'Clerro 

Set .Srrew 

Capacitor Plate: 

In Figure 5 is shown sta' Po•eala.n ins.lator 

the means by which this 
plate is supported un-
derneath the chassis of 
the automobile. The in-
sulation has been v.ery 
carefully considered 
and is so designed that 
it is unaffected by mud, water, or dust. A location on 
either side of the car frame or one across the rear, 
parallel to the axle, will be satisfactory. The plate is 
adjustable and it is desirable that it be lengthened as 
much as is possible without interfering with the mech-
anism of the car. Do not, however, bring the plate too 
near the motor compartment. Make sure that the clamp-
ing nut of the capacitor plate supporting bolt is tight-
ened before fastening the clamp in place on the car 
frame with the pointed screw. The clamping nut, be-
sides locking the supporting bolt, also serves to rein-
force the "C" clamp against any tendency to open. 
Complete the installation by tightening the set screw 
and lock nut. The capacitor plate must be mounted as 
low as possible without interfering with the road 
clearance, and not too closely to large metal objects, 
such as " B" battery box, muffler, or car frame 

Chassis: 

The chassis mounting is a rigid frame "D" having 
two adjustable brackets, "C" to support it against the 
dash board. Refer to Figure 2. In the installation of the 
set these brackets are assembled and the frame work 
used as a template to locate the holes in the dash board 
for the holding bolts. The bracket must be so located 
that clearance will be obtained for all obstructions. On 
the engine side, care should be taken to avoid inter-
ference with the vacuum tank or other devices mounted 
there. In using this bracket as a template, do not fail to 
use the radio set as a guide to obtain clearance for the 
projection of the set and for the control shaft and the 
battery cable. Drill the holes as located, using a 5/16" 
diameter drill in order that unavoidable irregularities 
in the location of the holes may be taken care of when 
the set is screwed in place. Next, mount the chassis on 
its rubber cushions and secure the entire assembly in po-
sition. Drive the holding bolts from the front and pull 
the set securely in place. In some cases, where the dash-
board is free of all obstructions, it is possible to dispense 
with the brackets "C" and bolt the mounting frame di-
rectly against the engine bulkhead. This type of in-
stallation provides slightly more leg room. The frame 
is used as a template for laying out the mounting ps holebefore. 

Steal Wasser 
Cotter. P.4 

Fig. 5—Capacitor Plate. 

E101t 
Net 

leabber Casket 

ye'Lmo.d 
Gasket 

Rubk.a-Gasi.et 

Capacitor Coupler: 

This unit must be mounted at the nearest convenient 
point to the capacitor plate. The mounting bracket is 
permanently fastened to the coupler and it is only nec-
essary to bolt the bracket to the car frame. See Figure 6. 

The'coupler is provided with two connecting leads. 
The red lead should be cut to a length just sufficient to 
reach the capacitor plate and the spade terminal (which 
is shipped loosely clipped to the wire) soldered to the 

Connect Red Lead 
To Capacitor 
Plate. 

Shielded Lead To Set. 

Mount Coupler 
On Car Frame. 

Splice to Blie.k 
Lead. 

Fig. 6—Coupler. 

end. Connection is made 'at the capacitor plate by means 
of a terminal screw and clip. 

The shielded lead from the receiver must be tightly 
clamped in the cable clamp provided on the coupler unit. 
Connect the wire in the shielded lead to the black wire 
from the coupler and carefully solder and tape the joint. 
Be careful that the woven shielding is effectively 
grounded through the clamp provided on the coupler, 
and is kept back from the joint in order to prevent a 
short circuit. 

Fig. 2—Radio Chassis. 
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model 100 (Motor Car) ( 19)2) 

BOTTOM VIEW 

PILOT 5.0 V 

RF OSE ' DET IF 2 DET 

0 0 0 0 0 0 0 
36 .37 76 36 38 "38 '38 

Ai 

FRONT 

UNITED AMERICAN BOSCH CORP 

Symbols and Electrical Values 
RI — 10.000 ohms R14— 2,000 ohms Cll— A3 mid. 
R2 — 3,000 ohms R15— 1,500 ohms C12— .03 mfd. 
R3 — 5,000 ohms R16— 1,000 ohms C13— .05 mfd. 
R4 —10,000 ohms C1 C14— .05 told. 
R5 — 1,000 ohms C2 Condenser C15— .03 mfd. 
R6 — 1,000 ohms C3 Gang with C16-- .00025 rofd. 
R7 — 3,000 ohms C4 Ahgnment CI7— .0001 mfd. 
R8 — 1,500 ohms C.5 Condensers C18— .01 raid. 
R9 — MOO ohms Co C19— .5 mfd. 
R10— .5 megohm C7 — 100 to 200 mmf. C20— .0011 mid-
RI 1-100,000 ohms C8 — 75 to 140 mmf. C2I— .004 mfd. 
R12— .5 megoltm C9 -- 75 to 140 mmf C22— .03 mfd. 
R13— .1 megohm CIO-- 75 to 140 mmf. C23— .05 mid. 

MODEL -100 Auto 
Advert i sed 9-20 
Sohematio 
Values 

0 v %. 

ei--e 41: 2 :15 173:4: 
z 

C25-1100 mmf. LL63 1 Integionediate C24— 25 mid. 

C26-- .05 mid. L71 Intermediate 
C27— .25 mid. L8 ( Cod 
C28— .25 mid, L9 1 Audio Input 
C29— .05 mfd. 1.10 { Transformer 
C30— .23 mid. LI1 1 Audio Output 
C31— .05 nifd. L12 ( Transformer 

LI 1 Antenna Cod L2 LI 4 
L13 

L3 1 Radio Fee' Oscidator 

L4 ( quency Coil 
LISJ Cod 
L16—Pdter 
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MODEL 100 Auto 
Advertieed 9-20 
Data 

UNITED AMERICAN BOSCH CORP. 

MODEL 100 SUPERHETERODYNE 
MOTOR CAR RADIO 

This is a seven tube, superneterodyne receiver with full automatic volume 
cortrol, push-pull pentode output and electro dynamic speaker. The Magmotor, a 

source of " B" current, is supplied as an accessory. 

TUBES are furnished with rcceiver as follows: 

1 type 236, radio frequency amplifier. 1 type 238, diode triode which func-

1 type 237, oscillator, tions as a second detector, and 

1 type 236, first detector. audio-amplifier, and with its re-

1 type 236, intermediate frequency lated circuit, furnishes voltage 
amplifier, for automatic volume control. 

2. type 238, as push-pull audio amplifiers. 

The type 238 tubea used in the last three positions named above, are pen-

tode power output tubes. All of the tubes used in this receiver are des-

igned especially for automobile use to withstand the vibration and heater 

voltage fluctuation to which they are subjected. 

CHASSIS contains the tubes, tuning condensers and elements of the elec-

trical circuit. ( See circuit diagram). It is enclosed in a metal box provided 

with mounting hooks for easy attachment to a MOUNTING PLATE de.signed to be 

mounted either side of the bulkhead. Shielding is complete and internal filter-

ing is so arranged that a minimum of engine interference obtains. Speaker, 

battery box, control head and plate antenna, find easy attachment to the chassie 

through cable plug connections inserted on the under side of chassis. 

CONTROL UNIT fasten, te the steering column and regulates the station selection 

and volumo level. Cable i.e connected internally with plug for chassis connection. 

FTEXIiiLE SHAFT connects control unit and chassis drive. It consists of three 

lavera of five strands of wire wound in alternate directions, enclosed in flex-

ible tubo: provides accurate tuning unaffected by excessive vibration. 

LOUD SPEAKER of electro dynamic type consumes li amperes from storage battery. 

Cable is connected internally with plug for chassie connection. 

MAGMDTOR using permanet magnet field delivers 40 M. A. of plate current at 160 

volte the tubas) with an " A" battery drain of 2 amperes Self- enclosed with 

filtering to eliminate brush interference. Cable connected internally with plug 

for chassis connection. 
IGNITION SUPPRESSION is accomplished through use of 9 resistors in ignition 

circuits and grouning of cable shields. 

BATTERY BOX cf heavy weather proof steel, for optional use to contain 3 special 

Heavy Duty automobile type " B" batterie. Battery box hangs from floor boards 
of car, access from the top. Cable furnished with plug for chassis connection. 
PLATE ANTENNA for optional use when there is no roof antenna in car: clamps to 

frame of car with hardened set screws. Step down transformer fastened to 

bracket; cable attached to plate with plug for chassis connection. 

"B" Battery Cable 

Blaok 

+6'-4 B White 
+136 B Red 
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UNITED AMERICAN BOSC71-1 tORP. 
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MODEL 108 
Police Auto 
Solumatio 

IF PEAK 175 KC 



Cl 

C2 

C3 

C4 

C5 

C6 

C7 

C6 

C9 

C10 

C11 

C12 

C13 

C14 

CIS 

C16 

Cl? 

C18 

C19 

C20 

C21 

C22 

023 

C24 

C25 

C26 

C27 

C28 

029 

75 to 140 mmf 

7 to 70 mmf 

75 to 140 mmf 

75 to 140 mmf 

75 to 140 mod' 

75 to 140 mint 

100 to 280 mint 

.05 mfd 

.05 mfd 

.05 mfd 

.05 mfd 

.05 mfd 

.05 mfd 

.05 mfd 

.25 mfd 

.25 mtd 

.00025 mfd 

.00025 mfd 

.006 mfd 

.05 mfd 

.5 mfd 

.25 mfd 

.25 mfd 

.0001 mfd 

.05 mfd 

.05 mfd 

.05 mfd 

.25 mfd 

.25 mfd 

RI 10,000 ohms 

82 10,000 ohms 

83 1,000 ohms 

R4 1,000 ohms 
Re 1 megohm 

86 500,000 ohms 

87 500,000 chins 

R8 1 megohm 

89 100,000 ohms 

810 1,000 ohms 

Rll 2 megohm 

812 100,000 ohms 

813 600,000 ohme 

814 1;000 ohms 

815 2,000 ohms 

816 20,000 ohms 

RI? 10,000 ohms 

Antenna Series Condenser 

Antenna Shunt Condenser 

Tuning Condenser ( let. Det.) 

Tuning Condenser ( IF.) 

Tuning Cctideneer ( IF.) 

Tuning Condenser ( 2nd Det.) 

Oecillator Tuning Condenser 

By-paso Ccndeneer ( RF) 

By-pase Condenser ( RF) 

By-pase Condenser ( RF) 

By-pase Condenser ( let. Det.) 
By-pass condenser ( let. Det.) 

By-pass Condenser ( IF) 

By-pase Condenser ( IF) 

By-pase Condenser ( 2nd. Det., 

By-pass Condereer ( 2nd Det ) 

By-paea C)rde'eer ( 2nd Det.) 

By-pase Condenser ( 2hd Det.) 

Audio Condenser 

Audio Condenser 

Audio Blocking Condenser 
Heater By-pase Condenser 

Screen By-pase condenser 

AVC Condenser 

By- pates Coedereer ( let. Dit ) 
By-pass Condenser ( Oec.) 

By-pass Condeneer pee ) 

By-pass Condeneer ( AVC) 
By-pass Condenser ( AVC) 

Grid Reepttor ( RF) 

Grid Resistor ( let. Det.) 

Plate R-eistor ( let. Det.) 

Cathode R-eistor ( IF) 

Cathode Resistor ( 2nd. Det.) 
Screen Reeletor ( 2nd. Det.) 

Plate Resistor ( 2nd. Det.) 

Audio Grid Resistor 

Plate Resistor ( 2nd Det.) 

Cathode Resistor (e) 

AVC Grid Resistor 

AVC Resistor 

AVC Plate Raeletor 

Oscillatcr Plate Resistor 

Oscillator Cathode Raeistor 

let. Det. Cathode Resistor 

2nd. Det. Plate Resistor 

ADJUSTMENT OF THE RECEIVER. 

After the receiver has been installed it le neceeeary to adjuet it to the frequency 

of the transmitting station. Even lf the eat has been shipped with the proper 

setting, a slight readjustment will be necessary. The procedure Is the same in 

both cases. 

the poeitione of the four alignment condensers which take care of the adjuetment 

are ehown on the installation drawing. The car should be in the vicinity of th 

tranemitting station when the alignment is made, in order to assure adequate 

signal etrength. Proceed ae follows: 

I Switch the receiver " on" and turn the volume and sensitivity control to 

maximum position. 

2. Adjust OSCILLATOR condenser until the elgnal le picked up, using a special 

screw driver with an insulated tip. ( Such an American Bosch Service Tool #432). 

3 Reduce the sensitivity control until the station can just be heard, and re-

ad,uat the OSCILLATOR until the signal ie loudeet. 

4. Reduce the sensitivity oonrol until the station can just be heard and adjust 
the RF alignment for maximum volume. As the volume increases, reduce the sen-

sitivity as far as possible. This permits a sharper adjustment to be made, as 

the ear Is more sensitive to changes in volume when the signal is faint. 

5. Screw the SERIES antenna condenser in as far as possible. Pay no attention 
to the signal while doing thie. 

6. Attempt to find a poition of the SHUNT condenser which will give max'mum 

volume Always reduce the sensitivity control when increased response of the 

et results from the various adjustments which you are making. 

7 If no position of te SHUNT condenser will give a point of maximum volume or 

-peak", unscrew it as far as possible and slowly unscrew the SERIES condenser 

until the adjustment is obtained. Endeavor to obtain this adjustment with the 

SERIES condenser screwed IN as far as possible. 

The relative poeition.of the shunt condenser is unimportant. 

FUSES 

A 1/16 ampere fuse is located in the B Battery jumper wire, as descrioed under S. 
Battery Cable". The A" fuse le located in the control box and may be reached for 

replacement by simply removing the cover. 
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DETAIL OF-Cil 
CAN•e0MMON 
TOA-6•C•E 

Milliamperes 

TI 

T4- SEe DETAIL 
YtEW ABOYE 

Grid 
Tube Position Plate Screen ode  ment Plate Screen Test 

236 R. F. 133 63 1.8 5.8 2.5 . 01 to . 15 2.8 
236 1st Det. 1.33 63 4. 5.8 . 8 . 01 to . 04 . 8 
4239 I. F. 133 63 1.8 5.8 3.% 1.03 . 4 
85 ( A.V.C.) 118 1.5 5.8 4. 

(2d Dot.) 
(A.P.) 

89 Power 120 123 14.5 5.8 7.5 1.1 
89 Power 120 123 8.7 5.8 7.5 1.1 

*NOTE! The Cathode voltage ( 14.5) listed for one of the type 
89 tubes is the actual cathode voltage applied to the element 
of the tube. However, the voatages listed for the remainder 
of the tubes read bucking filament volts on normal cathode 
scale. 
For example: The reading obtained for the other 89 Tube should 
be 14.5 volts minus 5.8 volts, or 8.7 volts. 
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(BY 

Description of 
Incorrect 
Voltage 

LOCATING TROUBLES -ISOLATED BY VOLTAGE TESTS 

Means of Resistance Muieurements) 

Test 
From 

Correct Part or Parts 
Reading Probably Causing 

To ( In Ohms) Incorrect Voltage 

A. No. Filament ( A) I. Hot "A" Lead X4 

Voltage at 2. Ground Y4 
any Socket 

B. No. Plate ( B) 
Voltage at 
any Socket 

1. 54 X2 
2. 23 Y2 
3. Ground Y2 
4. Ground 23 

C. " 89" Sockets 

a. Plate Voltag( 1. R2 R5 
2. S2 S5 
3. S2 Si 

b. Screen Voltage 1. R1 Al 

2. RI BI 

C. Cathode Voltage Ground 85 

d. Supressor Grid Ground B5 
Voltage 

D. 85 Socket 
a. Plate Voltage 

h. A.V.C. Plate 
or Det. Plate 
Voltage 

1. 85 
2. 24 
3. 85 

4..85 

5. 29 
6. 15 
7. 15 

**B., 14 
9. 85 Det. #1 

10. Ground 
11. 24 
12, g4 

85 Det. #2 

Det. #6 

Det. #5 

Det. #1 

Zero 
"Zero 

"Zero 
'Zero 

100,000 
100,000 

Fuse, or Green 
Lead of " A" Cable 
Switch or Wiring 

"B." Cable 
Switch (" B" See.) 
C-14 Condenser 
C- 7-E Condenser 

Open C-12 Condenser 
900 T6 Transformer 
450 T6 Transformer 

Zero 
Zero 

Wiring 
Wiring 

800 C-13 Condenser or 
R- 1-C Resistor 

800 C-13 Condenser o.r 
R- 1-C Resistor 

23 2600 T5 Transformer 

25 
25 
25 

Z) 
50,000 

500,000 

29 300,000 
14 300,000 
16 400 

1,400 
16 1,800 
28 1,100,000 
26 500,000 
19 Open 
GND 551,000 

T4 Transformer 
R10 Resistor 
Rll Resistor or 

C-16 Condenser 
R-7 ( Encl. in T4) 

R-8 Resistor 
R- 1-D Resistor 
R-1-8 Resistor 
R-1-8 Resistor 
C-2 Condenser 
C- 7-D Condenser 
C-9 Condenser 
C-8 Condenser 

* Switch-- on 
" Disconnect C-11 Electrolytic Condenser and Test separately 

Deseription of 
Incorrect 
Voltage 

Test 
From 

F. 39 I. F. Socket 
t. Plate Volts I.F. #2 

b. 'creen Volts 1. I.F. #1 
2. I.F. #1 

c. Cathode Volts I.F. #5 

Correct Part or Parte 
Reading Probably Causing 

To ( In Ohms) Incorrect Voltage 

23 5 T-4 Transformer 

23 25,000 R-3 or C-7-A 
CRI) 75.000 R-12 or C-7-

GRD 250 R-2 or C-T-B 

F. Osc. Pr 1st. Det. 
a. Plate Volts Ose. #2 23 5 T-3 Coil 

b. Screen Volts I. Osc. # 1 23 25,000 R-3 or C-"-1 
2. Ose. 41 GRD 75,000 R-12 or 

c. Cat!..ode Volts Ose. 45 11 .3,600 P-1-4 or C- IC 

G. 236 R. F. Socket 
R. PlItf. Volts R.F. e 23 5 T-2 Coi! 

b. Screer Volts 1. R.F. 4Ç1 23 25.000 P-3 or C-7-A 
2. ':,,. F. 41 GPD 75,000 R-12 or 

c. Cathode Volts P.F. #5 CFO 250 R-2 re 0-"-8 

i_veaker 
a. Weak S3 S4 6 

b. Distorted 1. SI 
2. 46 

S5 900 
49 50,,0a) 

T- 7 Speaker Fie/t 

T- C, T,.r11,-U 
'tesist,'r 

TF: It will be necessary to disconnect ore lead of C-2, C-7 
(All Feetiers), C-10, C-11, C-14. C- 1E, C-1" Co,de.,sers ir 
order to test them accurately. 

Refer to "Testing Electrolytic Filter t.l,inde-sers" for details 
on testi.ng C-11 ard C-13 condensers. 

i<esistri- origi.nally measttred 4200 ohms. This .e-ls to 
.71r›C ems at Serial Fo. 1207605. to 4000 ohms At SeriI 1;-07 7E.,1 
rd Virally to 36C0 ohms st Serial No. 1222409. 
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1207625 CONDENSER Molded bakelite  C-2 . 00005 Mfd. 
1207626 CONDENSER Molded bakelite  C-3 . 000735 Mfd. 

(C- 7-A . 5 
(C-7-B . 1 

1207824 CONDENSER Block  (C-7-C . 06 
(C-7-D . 25 
(C-7-E . 02 

1207694 CONDENSER Metill case   C-8 . 015 
1207628 CONDENSER Tubular type  C-9 . 01 
1207615 CONDENSER Molded bakclite  C-).0 . 002 
1207691 CONDENSER Tubular type ( metal case)C-11 . 5 
1207617 CONDENSER Molded bukelite  C-12 . 003 
1207691 CONDENSER Tubular type ( metal case)C-13 . 5 
120761V CONDENSER Molded bakelite  C-14 . 003 
1207617 CONDENSER Molded bakelite  C-15 . 003 
1207636 CONDENSER Molded bukelite   C-16 . 0005 
1207799 CONDENSER Tone control  C-17 . 02 
1207693 CONDENSER Tubular type ( metal case)C-18 . 5 

1207830 CONDENSER Dry electrolytic  C-19 8.0 
1207830 CONDENSER Dry electrolytic  C-20 8.0 
1207794 CONDENSER Tubular type  C-21 . 08 
1849014 CONDENSER Generator by-pass  . 5 
1849161 CONDENSER Ammeter by-pass  . 5 

(R- 1-A 4,200 Ohms 

1207842 RESISTOR Candohm  (R- 1-B 1,400 " 
(R- 1-C 500 
(R- 1-D 400 

1207611 RESISTOR Candohm  R-2 250 

Body End Spot Res. ( Ohms) Watts 

1204135 RESISTOR Red Green Orange R-3 25,000 . 1 
1204136 RESISTOR Red Black Yellow R-4 200,000 . 1 
1204139 RESISTOR Green Black Yellow R-6 500,000 . 1 
1204139 RESISTOR Orange Black Yellow R-7 300,000 . 1 
1204139 RESISTOR Orange Black Yellow R-8 300,000 . 1 

1207607 RHEOSTAT Volume control R-9 500,000 
1204138 RESISTOR Oreen Black Yellow R-10 500,000 . 1 
1204138 RESISTOR Oreen Black Yellow R-.1.1 500,000 . 1 
1204141 RESISTOR Purple Green Orange R-12 75,000 . 1 

1207861 SPEAKER 
1207566 Coll Field 6 Ohms 

1207758 VIBRATOR 
1207825 TRANSFORMER Audio Input 
1207827 TRANSFORMER Output 
J207860 SHIELD Vibrator trans. ( Inc. C-20) 

_ 
1207866 TRANSFORMER Vibrator 

Localion oi.eeakerane 

arid 

Vibrator- Assemb!y 

C -1/ 

Fig S 

a
D
I
A
U
g
S
 S
H
O
I
O
N
 

L
-
I
 a
9
V
d
 
'
,L
O
N
 a
si
ns
ia
 



PAGE 1-8 UNITED MOT. 

MODEL 4036, B-0.-P 
Chassie Changes UNITED MOTORS SERVICE 

A special anbenna package, for cars not having factory areenna in-
stallation, is now available as U.M.S. Fart No. 1207612. 

Antenna Package: 
1 Antenna assembly 

24 Trimmers' tacks, 2i 02. 
1 Instruction book 

C-7 Condenser Block  

A few of the chassis above Serial No. 1278233 may have the brown 
and blue wires of the condenser block interchanged. This can be 
determined by examining the brown lead; if it has been spliced, 
the leads have been connected in reverse order to increase the 
capacity from the grid of the I.F. tube to ground as a preventive 
against " motor-boating." New condensers should be installed with 
the blue lead connected to point 28 ( Fig. 3 of Bulletin S-BOF-1). 

R-14 Resistor 

The R-14 resistor ( 30 ohms) has been omitted on all B- O-P receivers 
having a serial number above 1310001. Do not install a R-14 
resistor in chassis having a serial number above 1310091. 

Control Unit Selector Shaft Stop 

A new and more efficient selector shaft stop has been designed. 
This stop is used in all B- 0-P receivers having a serial number 
above 1304616. original Part #1203854--New Part #1207955. These 
parts are NOT interchangeable. 

Vibrator Supply Fuse 

All B- 0-F receivers having a serial number above 1292774 will have 
a five ampere fuse in the 6 volt side of the vibrator circuit 
between S-4 and L-1 on Fig. 1 of S- BOP- 1. 

The new parts are: 1207956 Ftise Holder 
142630 Fuse--5 ampere 

Pontiac Distributor Suppressors 

The Pontiac distributor suppressors now have a value of 10,000 
ohms plus or minus 20%. Higher values will affect the idling char-, 
acteristics of the motor. See Bulletin E-4, page 1. Original Part 
#1201277--25,000 ohms. New Part #1207818--10,000 ,ohms. 

Pontiac insi,allai:iion insbructions should be followed very closely 
in order to eliminate the spark interference. 
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UNITED MOTORS SERVICE 
MODEL 4036, B-O-P 
Service Mote3 

lIf set goes dead at the lower frequency range of the dial and func-
tions satisfactorily at the upper frequency ranges, check the 
Ioscillator tube by replacing it. 

Excessive buzz or crackle around low frequency end of dial may be 
'due to defective 36 tubes. 

Excessive hum on high volume may be due to defective 85 tube. 

{Excessive hum over broadcast range may be due to a defective 89 tube. 
'Oscillation, howl; microphonic action may be due to a defective 39. 

'Poor quality may be due to any tube becoming defective. 

C-2, C*- 18 or C- 7-C, becoming shorted, will cause the H.V.C. to 
cease functioning and low volume will result. 

Oscillation may be caused by open by-pass condensers or it may be 
caused by not replacing the plate and grid leads in their original 
places after repairing the chassis. 

IThere are three special parts packages for the B-0-1) radio. The 
,chassis and speaker are standard for all three installations, 1.e, 
Buick, Olds and Pontiac. 

The Buick package of parts is as follows: 

1 Volume control drive shaft assembly 18' 
1 Selector drive shaft assembly 18" 
8 Spark p-lug suppressor ( screw type) 
1 Distributor suppressor 

The Olds package of parts is as follows: 

1 Volume control drive shaft assembly 18" 
1 Selector drive shaft assembly 18" 
8 Spark plug suppressor ( Standard type) 
1 Distributor suppressor 

The Pontiac package of parts is as follows: 

1 Volume control drive shaft assembly 24" 
1 Selector drive shaft assembly 24" 
1 Steering column spacer 
1 Shielded primary replacement lead 
I Shield for H. T. coil lead 
8 ,Spark plug suppressor ( Standard type) 
1 Distributor suppressor 

All other necessary installation parts are included in the chassis-
speaker package. 



PEAKING ADJUSTABLE CONDENSERS 

The complete Condenser Aligning Kit is now available under patt 
No. 1207804. This kit contains all the small- parts which are 
necessary for the proper aligning of the condensers on the U.M.S., 
8-0-P. and Chevrolet Radio Receivers. 

All of the adjustable condensers, commonly called trimmer con-
densers, are very accurately adjusted ut the factory and will 
nôt need any further adjustment unless u coil or I. F. trans-
former is changed or the adjustments are tampered with in the 
field. 

DO NOT attempt to change the setting of any of the trimmer 
con4ensers unless it is definitely known that adjustment le 
necessary, and an accurate test oscillator and a screw driver 
(with fibre handle) are available. Using a standard metal 
SCFCN driver for this purpose will not give accurate adjustment 

Proceed as follows: 

A. Disconnect the antenna lead-in from the chassis. 

B. Ground the antenna terminal on the chassis to the frame 
of the chassis. 

C. Set " test oscillator" to 262 kilocycles. 
are not equipped with a frequency or 262 
frequency of 130 K.C. In this case, the 
130 K.C., namely 260 K.C., may be used. 

Some oscillators 
K.C. but do have a 
second harmonic of 

D. Connect the output leads of the test oscillator to the grid 
of the 1st Detector tube and to ground ( frame of the chassis) 
Leave grid cap in place. 

E. connect an output meter across the plates of the type 89 
tubes. if the output meter is not protected, place a . 1 mfd. 
condenser in series with the meter. 

F. Turn the tuning condenser rotor to minimum capacity ( rotor 
plates out of stator places). 

O. Adjust I. F. Trimmers in the following order, in each case 
/caving thp trimmer set for maximum output as shown by the 
output meter —  ( See note 

• C-4, Plate circuit of 1st Det. 
C-5, Grid circuit of I. F. Amp. 
C-6, Diode Input circuit. 

' See Fig 2. and 3 for location of condensers. 

H. Remove Connection grounding the antenna ( reverse of instruc-
tions under B) 

1. Insert the Calibration Block, Part No. 1206418, between the 
center ( 2nd R. F.) condenser and the rear of the chassis as 
follows: Lay the block on the bench with the largest flat 
side down and the cut-out edge toward the operator. Pick up 
the block between the first and.second fingers of the hand 
so that the side having the beveled and cut-out edges faces 
the knuckles of the hand, and the fingers are as close to the 
beveled corners es is possible. Insert the hand in the case 
over the center tuning condenser ( condenser plates fully closed) 
and place the Block between the. condenser bracket and the chas -
sis back, with the largest face of the BloOk flat against the 
back of the chassis. The Block will fit quite tightly'and the 
left side must rest against the shield between the 1st and 2nd 
R.F. condensers in order to clear the condenser wiper spring. 

J. Attach the test oscillator to antenna terminal and ground 
(frame) of the chassis. ( Ant. on test oscillator to Ant. on 
chassis and ground on test oscillator to frame of chassis.) 

K. Set test oscillator at 1400 K.C. 

L. Open tuning condenser until it stops against the Calibration Block 

M. Place Tube Shield in position around 236 Det.-Osc. tube. Ad-
just the trimmer condensers on the tuning condenser to maximum 
output, as measured by the output meter, in the following order: 

C- 1-C--Oscillator trimmer 
C- 1-B--2nd R. F. trimmer 
Cl-A-- 1st R. F. trimmer 

"NOTE: To insure sharp peaking of all trimmers, set the oscilla-
tor output below the point of start ef A.Y.C. action. Set 
the output of the oscillator so that it is less than half 
the maximum output available. 
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6. Ground 

7. 

8. 85 Det. #6 

9. 28 

110. 85 Det. #1 

11. 85 Det. #1 

12. 3? 

113. 33 

UNITED MOTORS.SFRVICE 

SPECIAL TESTS 

MODEL 406, 
Real stance Dirt,. I 

fhese tests cover all parts of the circuit which are not shown 
up as defective by the voltage tests. 

Correct Probable location of 
resistance trouble if incorrect 

Test from To in ohms reading is obtained 

1. Ground ( frame) 25 32 T-1 Antenna coil Fri. 

2. 236 RF #6 26 6 T-1 II Sec. 

3. 236 Osc. #6 27 2.5 T-2 RF coil Sec. 

4. 236 Osc. #6 Grid. 4 T-2 RF " 

5. 239 Osc. #6 28 50 T-3 IF 

29 1 T-3 Osc. coil 

35 4 T-3 " 

36 28 T-4 IF coil Sec. 

37 200,000 R-4 Resistor 

26 500.,000 R-6 

37 300,000 R-7 

Grd. 300,000 R-8 

36 500,000 R-11 

14. 85 Det. #7 Grd. 0-500,000 Vol.Control ( Rotate) 

15. 89 AP # 7 ( a) Grd. 4,000 T-5 Input Trans. Sec. 

16, 89 AF # 7 ( b) Gnd. 4,500 T-5 „ 

17. 36 38 Open C-9 

18. 85 Det. #1 85 Det. #6 1,100,000 R-11; R-1-B;R-8;R-7 

19. 39 (Tuning Cond. 
(stator plates Open C-3 

20. Voice coil lead Input trans. lead 2 Defective voice coil 
or Input Trans. Sec. 

NOTE-- Disconnect the voice coil lead at one of its terminals on the 
lower side of the input transformer and test from the end of 
the disconnected lead to the terminal from which it came. 



(c) 
(d) 

Description of 
incorrect voltage 

A. No filament 
voltage at 
any socket 

B. No plate 
voltage at 
any socket 

C. 89 sockets 

LOCATING TROUBLES ISOLATED BY VOLTAGE TESTS 

The voltmeter tests of the chassis merely serve to isolate the 
defect in some particular stage cf the circuit. The actual 
fault must be located, in that stage, by means of a point-to-
point check of the resistance values of the defective stage. 

NOTE: All tubes should be removed from the chassis befoe mak-
ing these tests, unless they are known to be good tubes. 

Correct 
reading 

Test from To ( ln OHMS) 

1. Hot " A" 
2. Y4 
3. Y4 
4. Y4 
5. S4 

1. 
2. 
3. 

Rect. #5 

R-1 

1. S-1 
(a) Plate volts 2. S-1 

3. R-2 
(b) Screen " 1. R-1 

2. R-2 
1. Gnd. Cathode volts 

Suppressor 
grid volts 1. Gnd. 

D. 85 Socket 
(a) Plate volts 1. R-1 

(b) A.V.C. and . 1. 34 
Det. plate V. 2. 34 

3. 85 #6 

(c) Cathode volts 1. Gnd. 

E. 39 IF socket 
(a) Plate volts 1. 

2. 
(b) Screen volts 1. 

2. 

lead X4 Zero 
RF #4 "Zero 
R #4 Zero 
end. #Open 

6 

Gnd. 
S-1 
Gnd. 

Open 
350 

100,000 

Part or parts 
probably causing 
incorrect voltage 

Fuse or green lead 
Switch 
Switch 
C-15 
Speaker field 

C-19; C-20 
L-2 
C-14;C-7-D;C-7-8; 
R-3; R-12 

S-5 425 Output Trans.Pri. 
S-2 225 
R-5 Open C-12 
89 #1 ( A) Zero Defective wiring 
89 #1 ( B) 
89 #5 ( B) 500 R- 1-C 

89 #5 ( B) 500 R- 1-C 

85 #2 9,500 L- 3;T-5 

Gnd. 1,800 
85 #6 500,000 
85 #1 1,000,000 

85 #5 1,800 

41 
Gnd. 
41 

Ond. 

(C) Cathode volts IF #5 Gnd. 

Switch on # Switch off 

R- 1-B; R- 1-D 
R- 11;T- 4;C-9 
R-7; R- 8;R-1-8; 
R- 11;C- 2;C-9 
R- 1-B; R- 1-D; 
C- 7-E 

52 T-4 Fri. 
100,000 C- 1-D; R-3, R-12 
25,000 R-3 

100,000 R-3; R-12; C- 1-D; 
C-7-8 

250 R-2; C- 7-A 

Description of 
incorrect voltage Test  frcm 

F. 36 Osc. socket 
(a) Plate volts 1. 

2. 
(b) Screen volts 1. 

2. 

Osc. #2 
42 
Osc. #1 
Osc. #1 

(c) Cathode 1. Osc. #5 

G. 36 F. socket 
(a) Plate volts 
(b) Screen volts 

(c) Cathode 

H. Speaker 
(a) Weak 

(b) Distorted 

1. RF #2 
1. RF #1 
2. RF #1 

1. RF #5 

S-4 
1. S-1 
2. S-1 
3. S-2 

I. Inoperative power unit 
(a) Vibrator operates 

1. Check 84 tube 
2. Rect. #1 Rect. #2 
3. Rect. #1 Grid. 
4. Rect. #5 

5. Rect. #5 S-1 
(b) Vibrator inoperative 

1. S-4 Gnd. 

2. S-4 Rect. 

Correct Part or parts 
reading probably causing 

To ( in ohms) incorrect voltage 

42 
43 
41 

Gnd. 

36 
30 

26,000 
100,000 

Gnd. 4,200 

T-3 
R-14 
R-3 
R-3; R-12; C- 7-D 
C- 7-B 
R- 1-A; C-10; T-3 

43 75 T-2 
41 25,000 R-3 

Gnd. 100,000 R-3; R-12; C- 7-D; 
C- 7-B 

Gnd. 250 R-2; C- 7-A 

Gnd. 
S-5 
S-2 
S-5 

6 Speaker field 
200 T-6 Trans. 
225 T-6 Trans. 
425 1-6; C-17; R-13 

350 
175 

Open 
350 

6 

T-7 Sec; C-8 
T-7 Sec; C-8 
C-14; C-20 
L-2 

C-11; C-13; 
Vibrator 

#3 2 L-1 

NOTE-- It will be necessary to disconnect one lead of all 
condensers, which have one terminal grounded, in order 
to test them accurately. 
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MODEL 4037 
Servioe Hints 
Alignment 

UNITED MOTORS SERVICE 

SERVICE HINTS 

The Battery Cable consists of a single fused lead which should be 
fastened to the ammeter. Advances in filtering methods minimize 
chassis pick-up due to connecting the battery cable to the ammeter 
rather than to the battery. 

The paint must be removed from the dash under the chassis mow-in-TT 
washers in order to provide a good ground for the receiver as no 
other ground is used. R. F noise due to the vibrator will appear 
if good ground connections are not made at the dash. 

A very slight amount of Chassis pickup may appear in an installa-
tion on a car having the coil mounded behind the instrument panel. 
Take precaution's to see that a good ground is made between the con-
trol unit and the instrument panel. The location of the Ammeter 
and dial light lead with respect to the coil is very important. 
Moving tese leads as far away from the coil as possible and locat-
ing them against a brace or any metal support under the cowl will 
reduce the interference to a minimum. 

,The 6F7 tube is a two unit Tube and the oscillator section may cease 
functioning without affecting the amplifier section of the tube or 
its reading in a tube checker. If tbe set does not function; oper-
ates weakly or not at all at the 550 end of the dial, remove the 
grid cap of the 78 I.F. tube and make and break the grid contact 

several times; if very loud pops occur in the speaker the 6P7 is 
probably defective and should be replaced. 

All chassis having a Serial number below Serial #1349259 have a 
500,000 ohm resistor connected between the screen (#2) of. the 
78 I.F. tube and the cathode (#5) of the 75 tube. 

All chassis having a serial number above #1349259 have a 1,500,000 
ohm resistor between the B plus terminal of the diode coil ( 2nd 
I.F.) and the cathode (#5) of the 75 tube. 

PEAKING: The peaking operation for this receiver is similar to that 
on the Model 4036. The I.F. stages should be peaked at 262 KC. 
Peak the I.F. trimmer, which is in the I.F. coil can having only one 
adjusting screw, first. 

Peak the parallel trimmers, on the top of the tuning condenser, at 
1400 KC., the oscillator section ( beneath the volume 'control) first. 

VIBPATO.RS. Sometimes a small amount of dirt will lodge between the 
contacts and result in such high contact resistance that the vibrator 
will not start. If such is apparently the case, remove the trans-
former- vibrator from the chassis. Disconnect ONLY the red B plus 
lead from the iron core choke. Turn the receiver " on" ( there must 
be a connection between the vibrator case and the chassis) and start 
the vibrator by snapping the reed back and forth with a pencil. If 
the vibrator starts to function, allow it to run without stopping 
until the dirt has been burned out as indicated by the cessation of 
brilliant sparking. The vibrator should now start under its own 
power and should continue to function properly. If the vibrator 
still fails to start properly, replace the vibrator unit. 
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UMS 
Part 
No. 

1207091 
1208024 

1207908 
1207760 
1207930 
1208025 
1208026 

1207909 
1207931 
1207930 
1207636 
.120802? 

1208027 
1207617 

1207995 

1207617 
1208028 

1849014 
1849161 

1207986 

1208044 
1208045 
1208046 
1204138 
1204140 
1208047 
120804? 
1208048 

1207821 
1204138 
1208069 
1207818 

1207994 

1208052 

1208000 

Part Name 

Condenser 

It 

Resistor 

Resistor 
Resistor 
Resistor 

Resistor 
Resistor 
Resistor 
Resistor 
Resistor 

UNITED MOTORS SERVICE MODEL 4037 
Parts List I 

Description Code Spec. 

,3-- Gang Tuning C-1A,B,C 
Tubular ( Metal Case) C-2 .5 Mfdi 

Molded Bakelite 
Tubular 

It 

Molded Bakelite 

C-3 
C-7 
C-8 
C-9 
C-10 

Tubular C-11 
Tubular G-12 

C-13 
Molded Bakelite C-14 
Tubular ( Metal Case) C-15 

Tubular ( Metal Case) 
Molded Bakelite 

Electrolytic Block 

Molded Bakelite 
Tubular 

C-16 
C-17 

(C- 18A 
(C- 18B 
(C- 18C 
(C- 18D 
C-19 
C-20 

.1 
.0005 
.04 
.015 
.00068 

.01 

.25 

.04 

.0008 

.5 

.5 

.003 
8.0 
8.0 
4.0 
4.0 
.003 
.06 

Generator By-pass . 5 
Ai-meter By-pass . 5 

Body End Spot 

Candohn 

Purple Green 
Red Green 
Orange Green 

Green Black 
Green Black 
Red Green 
Red Green 

Candohm 

Resistor 
Resistor Green 
Resistor Brown 
Resistor 

Volume Control 

Coll 

Vibrator 

Orange 
Orange 
Orange 

Yellow 
Orange 
Yellow 
Yellow 

It 

It 

tl 

It 

Res. Code Watt 

250 
BOO 

75,000 
25,000 
35,000 
500 , 000 
50,000 

250,000 
250,000 

5,000 

R- 1A 
R-113 
R-2 
R-3 
R-4 
R-5 
R-6 
R-10 
R-11 
R-9 

.5 

.5 

.1 

.1 

.1 

.1 

.1 

Spark Plug 20,000 
Black Yellow 500,000 R-12 .1 
Green Greer 1,500,000 R-13 .1 

Distributor 12,500 

Field 

Inc. C-21 and C-22 

R-7 
6 Ohm 
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Fig. 3. Details of Control Unit Mounting 

ATTACHING DRIVE CABLE TO CHASSIS 
Before mounting control unit attach drive 

cable to chassis. It will be noted that there is 
a brass bearing and pinion gear on both ends 
of the drive cable. These two bearings should 
be greased before installing the cable. On one 
end of the cable there is a shaft extending 
beyond the pinion gear. This end goes into the 
control unit. The other end of the drive shaft 
with only the pinion gear on the end of the 
bearing goes into the chassis. 

Place cable in hole in gear housing on side 
of chassis as far as it will go so that the pinion 
gear and rotor shaft gear mesh. The cable 
casing must go to the bottom of the.counter 
bore in gear housing. Tighten the two set 
screws down on drive cable casing. 

MOUNTING CONTROL UNIT AND ATTACH-
ING DRIVE CABLE TO UNIT 
To mount the control unit and attach drive 

cable proceed as follows: 
Remove volume control and tuning knobs by 

means of set screws. See Fig. 3. 
Remove top dial cover plate screw, loosen 

bottom two dial cover screws and take off dial 
cover plate. 
Remove dial gear screw and washer and take 

off dial gear. See Fig. 3. 
Place control unit mounting plate on the 

instrument panel at desired location with 
volume control and shaft connector extending 
under bottom of the instrument panel. 

Mark top mounting hole location and drill 
hole through instrument panel, per diagram. 

Insert screw through top mounting hole of 
control unit mounting plate and hole in instru-
ment panel. Place lock washer and nut on 
screw and fasten securely in place. Now drill 
the two bottom holes. 

If the instrument panel is of such shape or 
is so arranged that the two bottom mounting 
holes in control unit mounting plate can not be 
used, drill two additional holes in mounting 
plate as shown in Fig. 3, called optional 
mounting, holes. 
Then insert screws in two bottom holes. 

Place lock washers and nuts on screws and 
tighten. 

If there is a bead or flange on bottom of in-
strument panel, put spacer washers (not sup-
plied) back of control unit to keep it parallel 
with panel. 
Now insert end of drive cable through hole 

at back of control unit mounting plate. The 
drive cable must be placed all the way in so that 
end of cable casing reaches the bottom of the 
counterbore. Then tighten down two set 
screws in shaft connector on cable casing. 

After drive cable has been attached to con-
trol unit mounting plate remove hairpin spring 
from control unit mounting plate and place 
circular portion of spring in groove near end 
of shaft bearing. Then insert the two project-
ing ends of this spring into the elote of the 
bracket from which the spring was removed. 

SETTING DIAL GEAR 

Next fasten tuning knob on tuning abaft by 
means of set screw. Turn knob to the right as 

far as it will go. Then put on dial gear so that 
the zero mark is at top center. 
Now put on dial gear washer and put in dial 

gear screw. See Fig. 3. 
Remove tuning knob and put dial cover plate 

The junction box 
should be mounted to 
the dash board close to 
the chassis as shown in 
Fig. I. 

If the chassis is 
mounted at the right 
front part of the dash 
board under the cowl, 
the junction box is 
mounted to the left of 
it with the speaker tip 
jacks at the top. When 
mounted this way. the 
opening for the cable 
from the battery box will be at the left and 
the opening for the cable from the chassis will 
will be at the right of the junction box. 

back on by means of the three screws which 
pass through the three brackets in the control 
unit mounting plate. 

Replace volume control and tuning knobs by 
means of the two set screws. 

Mounting Junction Box 
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Fig. 4. Details of Junction Box Mounting. 

Details of the mount-
ing holes required for 
the junction box are 
shown in Fig. 4. Very 
little difficulty will be 
experienced in mount-
ing this unit as not 
much space is required 
and it can be put at any 
convenient location 
where it is readily ac-
cessible for making the 
wiring connections, also 
voltage tests, etc. The 
junction box may in 

some instances be mounted to the side of the 
chassis when no other convenient location for 
attaching it can be found. 

Installing Speaker 

Fig. 5. Details of Speaker Mounting. 

A magnetic cone speaker as shown in Fig. 12 
is supplied for U. S. Model 30 Automobile 
Receiver. The unit- is contained in an attrac-
tive wood and metal octagonal case. 

If the chassis is mounted at the right side 
of the dash under the cowl, the speaker can 
generally be mounted on the left side of the 
dash. It should be secured to the dash by 
the angle brackets furnished with the speaker. 
See Fig. 5. Three brackets should be used in 
mounting the speaker to avoid xibration. The 
brackets are placed on the en61 faces of the 
speaker that are most convenient when mount-
ing the speaker. 

Fig. G. Mounting Speaker at Top of Car. 

The speaker may also be mounted at the top 
of the car as shown in Fig. 6, at any point 
where the roof bows are accessible for the 
bracket mounting screws. 

The speaker brackets should be securely 
screwed to the speaker case and to the support-
ing dash board or roof bow to avoid mechanical 
vibration. 

The speaker is furnished with a 3 ft. cord 
which is sufficient to reach to the junction box 
if the speaker is mounted on the dash. If it is, 
mounted on the top, an extension cord may be 
required. 
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If negative side of battery is grounded. ¡es& 
as follows: 

Posit ive Negative 
Lead on Lead on 
Terminal Terminal 
Ground 1 
Ground 2 
3 Grouna 
4 Ground 
7 Ground 

gernAv 
G.even. 

ede.se— 
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090 
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Aver Mute« 
-45 -45 AftgAree 

If positive side of storage battery is ground-
ed, test as fellows: 

Positive e rg. 4/5,-Ae 
7›./alea, Lead on 

1/45 Terminal 
/tiorfei?ede . 7 

- • — 
If any reading is below the lower limits as 3 

shown on the following list, a new battery box 4 
unit will be required. 

Regular Rating Ground 
180 Volt B 
90 Volt 13 

Reading 45 Volt C 
45 Volt C 4.5 Volt C 3.5 Volt 
4.5 Volt CL_  If the " A" battery reading is low, the car 

90 Volt Bi i storage battery is.run down and must be re 
180 Volt B /— charged.  
6 Volt A / \ 

Lower Limit 
140 Volt 
70 Volt 
35 Volt 

Negative 
Lead on 
Terminal Reading 

1 45 Volt C 
2 4.5 Volt C 
7 90 Volt B 

180 Volt B 
7 6 Volt A 
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UTAH RADIO PRODUCTS CO 

200 e 

MODEL "B" Elim. 
MODEL Self-Reotifyinm 
Vibrator 
Schematics 

1822) 

.02 inFo 

0 0 000 00 00 0 0  

25y 
Electée/y?:c 

2 

It 

"B" Eliminator 

200 

MED 

-e" 

C1-1-00/ 
Mr0 

0 2Z-0  

I  (,2 

= 0O/= 
/1F0. 

8AT7: 

Cl and 02 are contained in Vibrator Unit. 

IC) 

I KD 

0.0C)  (9 (500-071 10  

I .(:) 
I C> 60MFD. Hz o iyEp. 

200 b! 

E/ec-fivi 

Self-Rectifying Vibrator 

>C) .02/%4'0. -800 Vozr 

Center tap of transformer must be Bi-; if polarity is reversed, switch 

the black leads from Vibrator. 

In some cases it may be necessary to insert an R.F. Choke of approximately 
2 M.H. between center tap of transformer and filter choke. A by-pass con-
denser of approximately . 02 nfd. should then be connected from center tap 
of transformer to ground. 

It is usually necessary to put a 30 mdcrohenry choke in series with the hot 
"A" lead, and by-passing it, with a .5 mfd. condenser to ground, for the 

elimination of R.F. pickup 

"Note"'B'- must be grounded. 
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MODEL 062 Auto Radio 
W ELLS - GARDNER & CO. ntià 

1lountiwr --B" Eliminator and Relay 

j 

L _ , 

FOQM-3461 
7--)3•' Lo, or ,,„ • 

II Uddition to the following itistriu.t sum, a ism, 
plete installing luilletin for the " B" elintinatia is 
furiiished by the nianuftieturer ‘vitli each unit The 
'11' eliminator eau be erniveiliently mounted in a 
mindter of loeations in the ear as shim it in Fig. 7 
Under the front, seat or in the tumor i•oinparintent 
niiihr the howl is a convenient pia,. The elimina-
tor should be at least 12" a‘vay froin no k'iiitii.t t' 

titi' automobile. inst all th e 
eliiiiinat.61. on that is. ‘t it h the mounting lirael:-
ets at the top and bottom short out the -P. - fose 
‘vilen a .. B„ Eiiminatm, 

In Fig. I the " 13" eliminator is shown under the 
front seat, at the right hand side, for illustrat ive 
purposes. If, as shown in the illustration, the an-
tetnia lead conies down the right front corner post 
and the " 13" eliminator is under the front seat, it 
should he moved to the left as far as possible. In 
general, mount it. on the opposite siile of the ear that 
Gm an lead is installed.• 
The relay should be mounted near the ear storage 

battery so that the two leads will reach. 11 is 
mounted on the frame of the ear. Before making 
any connections to the battery. determine whielt side 
is grounded and which side is ungrOunded. Then 
find out if the ungrounded or hot sido is positive or 
negative. This will vat-y with the make of e'ai'. 

1 is shown how tii, tionneetions are made 
un either ease. Unscrew the clattip.bolts on the hats 
tery and contient lug of yellow lead to the "hot" side 
of the battery and the lug of the Wad: lead to the 
grounded side. The bolt does through the hole in 111e, 
lug and the big is bent Over. Conneet the shielded 
twirlead fretti the "A" battery nuit relay to 
the eliminator. Note that the proper eminee-
t ions will di.pend on which side the battery is 
grounded The •` 11" (elide connections front the 
i•luissis may then be eonwleted to the " 11" elimina-
tor It is important that the "B" cable to the elinti-
teator be liwated as far away troin the 

as possible. 111in t hem to the -It" eliminator at 
opposite sides ' it Ili, ear as shown in Fig. 1 

NS, 1 INSTALLATION 

V111.1.0w 

'ettfeji* 

iii,,?,,tPOS.+ cr R. J 
fit unaed. enact YELLOW aae 

ehe. ea a teteelne No. 

444, 

N2 2 INSTALLATION 

(AP if/AMC 

67.11•01 

a 
%Yen the SMALL MEG. ça 
A weir m h YELLOW yire 

ehr a a har,n11 DORM 348-J 

•`, 1r El , ror t 

Suppression of Ignition and Generator Noise 
After the receiver is in sat isfaetory %rod:lug order, 

start the motor and note titi. amount of noise. As a 
general rule, spark plug suppri•ssors, a distributor 
suppressor and a I tad, eon.1,•te,..r on I he genera-
tor are all that is required fur t in reduet ims of ig-
nition and generator noise. If thew items do not 
reduce the noise suffieiently, tilt,',' measures as de-

ri!,,-, I below are required. 

One spark plunr suppressor is required for eaeli 
plug The method of mounting is shown in Fig. 12. 
hemove the wire from the top or the plug, put tun. 
suppressor on, and attaeli the u ire to the top of the 
suppressor. 

A distributor suppressor is put in the high ten-
sion lead; between the eial and the distributor Irai. 
Position "1'," Vie. 12, on the *distributor head is till, 
most sat istaetory and most eimintonly used point 4,1t. 

If this is not pritetieal. the high tension 
line may be Vtit it/SO• to the 'list riltit or It , tit! and I lie 

suppres4or with woad serew ends in-
serted in the line as shim t in position " 11." 

The 1/2 med. generator is installed as 
shinvit in Fig. 12. The lead front the. goes 
to one side of the eut-out einineel ion on I lie g- i1.1,1 
tor. The mounting elanip 211)11inh tit. "HOT ' id.> . 11. 

lii' ,. ‘1!1 (1.11 , •1' 

'00 

After the above procedure has been follimed, 
again start the motor. If noisy operation persists, 
a number of steps can be taken and the v•arious sug-
gestions as given can be tried until the noise is sat-
isfaet orily reduced. 

'fry two suppressors in the high tension line, one 
at the eoil end in addition to one at the distributor 
end, posit ion "C." Fig. 12. 
Ground all cables and tubing which pass through 

tilt. dash. such as oil lines, gas lines, ete. Ground to 
the dash or at the nearest convenient point on the 
frame with a good short ground conni.et ion. Use the 
left-over shiotil from tle:, ' di' battery load for this 
purpose. 

I I' thi• eliassis and ' aril are both in baek of the dusli 
under the eowi . take off the coil and mount it on 

the front of the dash fin the engine eompartment). 
If the roil cannot be moved, place a eopper ean over 
it ;111 ,1 the can at the coil mounting.. 

clean arid ri-space spark pltdis—clean nod cheek 
distributor points—cheek distributor condenser, 

lit smite eases, the high and low tension leads be-
t the coil and distributor are run ' lose to-
griller. lit some eases they are in the ,;; Inh. vondttit. 
If this is the ease, 'acitiove the low bi•n:ion lead from 
tir ' -''ii' 

I 

e  
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Trying Out the Set and Adjusting 

After the wiring has all been completed and be-
fore the chassis is permanently installed, try out the 
set and adjust the antenna trimmer. The loeation 
of the tubes is shown in Fig. 7 To adjust the an-
tenna trimmer, tune in a weak signal between 1200 
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MODEL V6Z2 
Schematic 
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and 1400 K.C. with the volume control about three.; 
fourths on. On one end of the chassis box is a small 
metal plate. Remove this plate. Directly under the. 
hole in the chassis box is the antenna trimmer con-
denser screw. Turn this adjusting screw up or 

until maximum output is obtainn 
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MODEL V6 Z 2 
Mounting Not es WELLS - GARDNER ec CO. 

Mounting the Chassis 
The chassis is mounted on the dash by means of 

two brackets as shown in Fig. 2. Two mounting 
screws are used to secure each bracket to the end of 

F01104 

Fig. 5—General Installation—Top View 

tile chassis box. Six ernbossings wiih inset nuts are 
provided on each end of the chassis box. Any two of 
these may he used for the bracket screws, thus pro-
vioing great flexibility in mounting. 
Each nut has a mounting screw in it and if any of 

these are in the way of the mounting bracket, they 
can be taken out. 
The chassis should be mounted with the speaker:. 

grill facing toward the driver. In this position, the 
anchor bushings which the flexible drive shafts 
are placed will come out of the top. 
The location of the chassis will very often depend 

on the space available. To the left of the center, as 
shown in Fig. 2, is a good location. The chases should 
be mounted in such a way that the flexible drive 
shafts to the control unit will be in as straight a line 
as possible or with large radius bends. In general, 
it will be advisable to consider the possibility of a 
car heater installation at the right side of the dash 
(facing forward). In practically every case no dif-
ficulty will be experienced in mounting the- heater 
and chassis on the dash. 
The possibility of interference with the legs of - 

the driver or passenger in the front seat and the 
possibility of interference with the controls of the: 
ear should also be considered before the location of, 
the chassis is definitely decided on. 

Before mounting the chassis read the section oli 
"Attaching the Flexible Drive Shafts." 

fider 

Fig. .5—General Installation— Sida View 

When the location is decided on. drill the four 
mounting holes required. The location and size of 
these holes is shown in Fig. 4. A template for drill-
ing these holes is supplied with the receiver. Four 
1/4" mounting bolts, four washers, four lockwashers, 
and four nuts are provided. The mounting bolt is 
put through the bracket and dash with the shank 

LOC..? 770A/ OP HOLES Pee 06Z 
see/es cwre.5:575 selerers: 

Avces DM? 

 L9.é 
Fig. 4—Mounting Hole Location 

extending into the engine compartment. A washer, 
the loekwasher and nut, are then put on. Motint the 
brackets permanently, but do not mount the chassis 
permanently until all connections are completed, the 
tubes are all inserted, the receiver tried out, and the 
antenna trimmer adjusted ( explained later). " 
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Attaching the Flexible 
After the control unit and chassis are in position, 

the flexible drive shafts may be attached. Two 34" 
shafts tire supplied, unless otherwise specified. These 
shafts may also be had in 14", 20", and 45" lengths. 
The flexible drive shafts should always be in-

stalled with a minimum amount of bending. Always 
keep the radius of the bend as large as possible. 

The 34" shafts supplied with the receiver may be 
cut to a shorter length if necessary. .The shaft ( in-
side portion) should first be brazed at the point to. 
be cut. It . should then be cut with a three-corner 
file or edge of a grinding wheel. Do not use a hack, 
saw. After the shaft is cut, file it down in one place• 
a slight amount to provide a flat surface for the set 
screw. The casing which is 11/2 " shorter muet be cut 
to correspond. This should be tinned or brazed first 
at the point to be cut and may then be cut with a 
hack saw. 

After the length and position of the shafts is de-
eided on they may be secured to the chassis. The 
shafts are already secured at the control unit. It is 
advisable to attach the flexible shafts with the chassis( 
on the mounting brackets, but if the ehassis is ac-
cessible, it may be removed from the brackets. Keep 
it as close to its regular position as possible so that 
the flexible shaft will not- turn after the chassis is 
replaced on the brackets. In general, it may be 
moved up or down, but should not be moved side-
ways or be turned. Just over the speaker grill on 
the chassis box will be seen an angle plate. Remove 
this plate. Before proceeding further with attach-
ment of the shafts see if the receiver is in working 
order by operating it with the cover off and neces-
sary connections completed, as explained further in 
this manual. 

In Fig. 5 is shown a cross-sectional view of the 
flexible drive shaft connections at the chassis end. 
First put the angle plate on the chassis box tem-
porarily with two screws. Then center the volume 
control anchor bushing on this plate. To do this. 
loosen the nut whieli holds this bushing in place ( see 
Fig. 5). l'enter the bushing by eye so that the center 
of it is in a line with the renter of the volume con-
trol eon piing. Then tighten the nut down. 

Next, take the angle plate off. Extend the volume 
control flexible shaft and casing several inehes 
through the hole in the anchor bushing of the angle-
Idate so that the plate will be on the easing and out. 
«f the way. Turn the volume coi it coupling eoun-
ter-eloekwise until the switch is snapped to the off 
position. lmek the receiver on the control unit and 
turn the volume eontrol knob eounter-clockwise un-. 
til it is in the locked position. Then loosen both set 
screws in the volume control coupling and insert the 
flexible shaft in the coupling ( see Fig. 5). Tighten 
the outer set screw first on one of the four flat faces 
of the flexible shaft ami then tighten the inner set 
screw. For purposes or illustration. the set screws 
in Fig. 5 are .shown extending sideways in the ('0111)-
I liez,  should actually extend towards the box 
aliening in order to get at them. Then temporarily 

Drive Shafts 

MODEL V6Z2 
Flexible Drive 

place the chassii on tfié mounting brackets if it has 
been taken off and check the operation of the switch, 
volume control, and lock. The switch should be off 
when the volume control knob is in the locked po-
sition. It may be necessary to loosen the inner set 
screw and do a slight amount of adjusting until the 
proper setting is 'obtained. 
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To attach the tuning e., denser flexible shaft, 
first center the anchor bushing by eye as was ex-
plained above. They extend the tuning condenser 
flexible shaft into the hole at the center of the tuning 
condenser drive pinion. Turn the large gear on the 
tuning condenser rotor shaft until the rotor plates 
are completely in mesh. Then turn the station se-
lector knob on the control unit until the dial gear is 
at the low frequency end stop. The set screw in the 
drivé pinion should then be tightened down on one 
of the four flat faces of the shaft. 

The operation of this control should also be tried 
out after the shaft is in place. In order to get accu-
rate calibration it may be necessary in sonie instances 
to loosen the set screw of the large gear On the tun-
ing vondenser rotor shaft and adjust the setting Of 
this gear. 

Next, slide the angle plate into position and fasten 
it in plaee by means of the four screws. '1'11(.11 tighten 
down the damping nuts on the two flexible shaft 
easings, bat do not lighten thisc ants excessively. 
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MODEL V6Z2 
Control Unit 
Alignment Data 

WELLS - GARDNER & CO. 

Moulding the Control Unit 
The control unit is mounted on the steering col-

umn under the steering wheel as shown in Figs. 2 
and 3. A clamp is used to hold it in position. 
The outer portion of the clamp is screwed to the 

inner portion by means of the four 8-32x%" Ulster 
,head screws supplied with the receiver. See Fig. L 

1—m,l1.011 of Mnending Control rtuit 

Two rubber strips are provided, one 1/8" thick 
and the other thiek. These are wrapped around 

Condenser 

Misalignment. or mistracking of condensers gen-
erally manifests itself in broad tuning and lack of 
volume at portions or all of the broadcast band. The 
receivers are all properly aligned at the factory with 
precision instruments and realignment should not 
be attempted unless all other possible causes of the 
faulty operation have first been investigated and 
unless the service technician has the proper equip-
ment. A signal generator that %rill provide accu-
rately calibrated signals over the broadcast band 
and accurately calibrated signals at and around 262 
• K.C., the intermediate frequency and an output in-
dicating meter are desirable. 

First set. the signal generator at approximately 
262 K.C. Connect the antenna lead from the gener-
ator to the control grid of the I.F. 78 tube, through 
a .03 infd. condenser. The ground lead of the gen-
erator goes to the ground of the receiver. Turn the 
rotor plates of the tuning condenser completely out 
and keep the signal weak enough to prevent A.Y.C. 
action. Note from Fig. 9 that the second I.F. trans-
former is self tuned and cannot be adjusted. Adjust 
the frequency of the signal generator until the out-
put meter shows maximum output. The intermediate 
frequency setting of the generator is then correct, 
although it may be a very small percentage higher 
or lower than 262 K.C. 

Next connect the signal lead from the signal gen-
erator to the grid of the 1st detector tube through a 
.05 mfd. condenser. Then adjust the two intermedi-
ate frequency eondensers for niaximum output. One 

the steering minion wider the (lamp Eu lu  
both of these strips may be used. deptiolinu i,i th, 
thickness of the eolumn. Wrap the rubber strips 
around the column in surit a way as to alloy+, sri 

screws which hold the chimp in position to pass 
through. When the elamp is in dare, take the tm, 
8-32 headless cup point set screws and screw them 
down on the steering colunni through the tat wed 
holes in the clamp. 

The control unit is generally about 4" helm% the 
wheel. but this will vary with individual cases. Tlie 
length of the drive shaft and interference %% lilt 
clriver's legs vill also gii1 urn liteatiunu of the eon-
trol unit. 

There are two screws w hoiu luid the inside por-
tion of the clamp to the vollirfti nuit su i\v1 It% 

loosening these two screws. the box eau be swung 
around if such a position is handier from the stand-
point of the person operating the st Instructions 
for attaching the pilot lamp lead are cmitained iii 

the artiele "('onipleting the Wiring Connertions 

Alignment 
of the condenser si•rews S reached through the 
hole on the top of the 1st 1.F. assembly ran. The 
other 1.11. eondenser serew is reached from the bot-
tom of the sub-panel through a hole at the laittont 
of this assembly. 

Now set the signal generator for a signal of exactly 
1400 K.C. The antenna lead from the generator is. 
in this instance, connected to the antenna lead of the 
receiver. Conned the flexible drive shaft to the 
chassis if it has been disconnected. As explained 
previously, the dial scale should be at the low fre-
quency end stop when the rotor is completely in 
mesh. Then turn the station seleetor knob until the 
dial scale is at 1400 K.C. 
Then adjust the three trimmer condensers on the 

gang tuning condenser for maximum output. adjust-
ing the oscillator section first. 

Next, set the sigital generator for a signal of 600 
K.C. and adjust the oscillator 600 K.C. trimmer. The 
adjusting screw for this condenser is readied 
through a hole in the bark wall of the sub-panel. 

A non-metallic screwdriver is necessary for this 
adjustment. Turn the tuning condenser rotor until 
maximum output is obtained. Then turn the rotor 
slowly back and forth over this setting, at the same 
time adjusting the 600 K.C. trinnner screw until the 
highest output is obtained. 

Then set the signal generator again for a signal of 
1400 K.C. and cheek the adjustment of the tuning 
condenser trimmers at this freque»ey for niaximum 
output. 
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Replacement Parts for Series V6Z2 Receivers 

CHASSIS PARTS 
Lias 

Part No. Detscription Price 
P.1780 No. 75 Tube Socket. $0.10 

P-1761 .No. 77 Tube Socket.. .10 

P-1762 No. 78 Tube Socket... .10 

P•1665 No. 41 Tube Socket  .10 

P-1803 No. 84 Tube Socket.   .10 

P-1805 Single Pin .Jack .   .10 

P-1799 Tube Shield Assembly  .25 

P-20681 Chassis Box   4.00 

P-20657 Chassis Box Cover   1 10 

P-20680 Angle Plate   .25 

P-70740 Shielded Antenna Lead  .40 

P-70744 Shielded "A" Battery Lead  1.15 
P-1824 Anchor 13m,hitig, complete with nuts and washers .35 

P-1804 Vibrator [ oit ( in cast metal case)  6.00 

P-10266 Vibrator Unit Rubber Cushion, pair  •  .10 

P-20660 Vibrator Unit Box.   .70 

P-20661 Vibrator Unit Box Cover.  .20 

l'-1572 Fuse Clip Asiembly.   .10 

P-10260 Cardboard Baffle   .20 
P-1624 10 Amp. Fuse.   .10 

P-1774 Electrodynamic Speaker   3.75 

P-20675 Volume Control and Pinion Gear Bracket  .15 
P•20545 Pinion Bearing   .10 

P-20546 Pinion Compression Spring.   .10 

P•20544 Pinion Bracket .10 

P•205S6 Drive Pinion ...  .10 

P•20585 Cond. Drive Gear.   .25 

P-30417 Volimie Control Coupling   .10 

P-10263 Rubber Tube Bumper-Square  .10 

P-10210 Rubber Tube Bumper-Round  .10 

P-10213 Rubber Band for Tube.     .10 

P-50569 Filter' Choke Assembly... .   1.60 

P-50585 Poser Trans. Assembly-Less condensers and 
brackets   3.25 

P•5099 Antenna R. F. Transformer-Less Can  1.20 

P-5065 Interstage R. P.- Transformer-Less Can  1.00 

P-5105 Second I. F. Transformer and Can Assembly  .95 
P-5096 First I. F. and Oscillator Transformer and Can • 

Assembly   2.70 

P•5097 Single Solenoid "A" Choke  .25 

P-40431 Antenna .11. F. Om   .15 

P-1826 Interstage R. F. Can  .10 

Resistors 

Part No. Code No. Resistance Type 

P- A95165 R•1 1 Megolun Carbon 

I'- A 9515 R-2 I Megolun Carbon 

I' lt94261 R-3 26. ohm Carbon 

P- A95504 R•4 Nlegolun Carbon 

P-.-195104 U-5 100,000 oluu Carou 

P-.1.94402 R-0 4,0041.1.0 Carbon 

Lief 
Price 

$0.25 
.25 

.35 

.25 

.25 

.20 

MODEL V622 
Parts List 

Part No. Code No. Resistance Trim 

P-A91061 R-7 0-500,000 ohm Volume Control 
and Switch 

R-8 100,000 ohm Carbon 

R-9 100,000 ohm Carbon 
R-10 4,000 ohm Carbon 

R-11 15,000 ohm Carbon 

R-12 20,000 ohm Carbon 

R-13 400 ohm Carbon 

P-A95104 

P-A.95104 

P-A94402 

P-1394153 

P-B94203 

P.C94401. 

Part No. Code No. 

P-80862 C-1 

P-80888 C-2 

P-80821-B C-4 

f C-7 
C-11 

P-809I9 C-8 

P-80945 C-9 

P-80898 C-10 

P-80945 C-12 

P-80966 C-14 

C-15 P-80963 
C- I6 

P-80960 C-17 

P-80959 C-18 

C- I9 8.0 mfd. 225 V. 1 
Electrolytic Block 

P-80956 C-20 20.0 mfd. 25 V. ) in Cap 2.2.5 
C-21 8.0 mfd. 225 V. J 

C-3 .1 mfd. 300 V. 
P-80955 C-5 .05 mfd. 200 V. Bypass Block 

C-6 .1 mfd. 200 V. f an Can I '31 
C•13 .05 mfd. 300 V. 

P-1539 600 K. C. Trimmer Condenser .4; 

P•80957 Three-Gang Variable Condenser 3.00 

P-80937 

Condensers 

Capacity Voltage Type 

.05 infd. 200 V. Tubular 

.25 mfd. 200 V. Tubular 

.001 mfd. 600 V. Molded 

4.0 mfd. / Electrolytic 
4.0 mfd. in can 

.00025 mfd. 600 V. Molded 

•.0005 mfd. 600 V. Molded 

.006 mfd. 600 V. Tubular 

.0005 mfd. 600 V. Moldea 

.008 mfd. 600 V. Tubular 

.04 mfd. 400 V. ) 
Dual Tubular .30 .04 mfd. 400 V. ) 

.4 mfd. 15 V. In Metal Can .50 

.003 mfd. 600 V. Molded .35 

List 
Price 

$1.15 

.25 

.25 
.20 

.25 

.25 

.20 

List 
Price 

$0.30 

.35 

.25 

Block 
1.25 

.20 

.15 

15 

.15 

20 

CONTROL UNIT PARTS 
List 

Part No. Description Price 

P-1816 Celluloid Dial Strip Only $0.15 

P-1825 Dial Gear and Strip Assembly  .40 

P-20509B Control Unit Swivel  .15 

P-20510A Steering Post Apron  .30 

P-20511 Steering Post Clamp   .15 

P-20689 Control Unit Cover  .35 

P-70746 Pilot Lamp Cable Only    .40 
P- 1415A Pilot Lamp Socket and Clip  .15 

P- 1563A 6-8 Volt Pilot Lamp  .25 

P-20692 Volume Control Drive Shaft  .10 

P-20703 Drive Shaft Pinion  .15 
P-20691 Dial Gear Pinion ( Hollow Center)  .15 

P-304I3 Entry Plate Assembly for Key  .30 
P-31)414 Key    .15 

P-1813 Small Knob   .15 

P-1814 Large Knob   .20 

ADDITIONAL ITEMS 
- 1550 14" Flexible Drive Shaft  

- 1553 20" Flexible Drive Shaft  

-- 1551 :14" Flexible Drive Shaft 

- 1552 45" Flexible Drive Shaft  

-- 91011 

• 91012 

Spark Plug Stippre,ser   

Distributor Suipre,-,r, 

.90 ea. 

1.25 ea. 

  1.65 ea. 

2.00 ea. 

.50 ea. 

50 ea. 
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WELLS - GARDNER & CO. 

Completing the Wiring Connections 
Pilot Lamp 

The pilot lamp lead is in a .shielded cable which 
extends out from the eimtrol unit box. On the rear 
wall of the chassis, near one of the ends, will be seen 
a tip jack. Insert the tip on the end of the pilot 
lamp lead into this jack. There is also a pigtail or 
shield extension at the end of this lead. Ground this 
pigtail with one of the angle plate screws ( see Fig. 
6). Double up the pilot, lamp lead if it is too long— 
Do not cut this lead. 

Antenna Cable 
- • 

Bring /the antenna cable of the receiver in the 
most direct manner possible to the lead-in from the 
antenna and connect it to the latter. Keep it as high 
as possible and as far away from any ear wiring as 
possible. Care should be taken not to have the an, 
tenna wire come in Contact with the shield wires. 
Ground the pigtail of the antenna cable shield at 
the antenna end. The. pigtail of this shield at the 
chassis end is grounded under one of the chassis 
mounting screws. 

In some eases the shielded antenna lead from the 
receiver is not long enough to reach to the column 
at which the antenna lead-in comes down. In a ease 
of this kind, cover the exposed portion of the lead-
in wire with braided shield from the point where it 
leaves the column to the point of connection to the 
antenna lea I of the receiver. Connect the two wires 
together and ennneet the two shields together, care 
being taken that no strand of the shield touches the 
antenna wire-
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Battery Cable 

The battery cable should be brought over to the: 
storage battery in the most convenient manner pos-
sible. In Figs. fand :3 it is shown passing thniugh 
a hole in the dash, thence down and under the floor 
board to the battery. In other installations, it may 
be more convenient to bring this cable down.in back 
of one of the side pads and thence to tha-battery. 
The lug on the yellow lead of this cable is connected 
to the ," IIot" or ungrounded side of the battery ( the 
"Hot" or ungrounded side may be positive or nega-
tive, depending on the make of ear). The hag on the 
black lead is eonneeted to the grounded side of the 
battery. The pigtail a the shield of this cable at the 
ehassis end should be grounded under one of the; 
chassis mounting screws. 

Antenna 

A roof antenna, is recommended, as by far the 
best results will he obtained. A large percentage of 
cars at the present time corne equipped by the fac-
tory with built-in roof antennas. In those ears which 
do not. have an antenna, one will have to be put in. 

First determine if the top has a grounded chicken 
wire mesh. To do this, use a continuity meter. By 
means of a wire, attach a darning needle to one of 
the prods. Poke the darning needle into the roof 
material and turn it around until it comes in con-
tact NOth the chicken wire. Then ground the other 
prod and if the continuity meter shows a complete 
circuit, the chicken wire mesh is grounded. In a 
ease of this kind, it will be necessary to get inside of 
the roof and it is advisable to employ the services 
of an auto "top man" or an upholsterer. 

It will be necessary to remove the top material 
and cut away the chicken wire from the side sup-
ports until it is at least 3". away from ground 
at any point. It should also be at least 3" away from 
the dome light and the dome light wiring. The 
chicken wire may then be laced to the points from 
which it was cut with a heavy, waxed 'cord. The 

'ellieken wire will then make a satisfactory antenna, 
or a copper screen may be used. 

If thé chicken wire is not grounded, it may be used 
as the antenna by taking down the roof material at 
one corner and soldering the lead-in wire to it. If it 
is not desired to take down the roof material a piece 
of copper screening can be tacked to the roof on the 
inside of the ear. At least six square feet shotild be 
used. Keep it at least 3" away from any grounded 
metal.-parts on all sides. After the screen is in place, 
if can be covered over with cloth which matches the 
roof material. Solder the lead-in wire to the screen 
and britn, it down the front corner post nearest to 
the set. 

Aunt tel', and a very simple way in which an an-
tenna can he secured to the inside of the ear roof is 
to use one of the ear-roof antennas which are now 
beilig. made up espeoially for this purpose. There is 
one type () I' antenna which vonsists of copper strips 
laid liack aild forth between two pieces of card-
boar(1. The cardboard is then edvered over with 
material which niatehes the roof material. This an-
tenna van liad in several colors and is tacked in 

on the inside of the. car mot' in a few minutes. 
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Trying Out the Set and Adjusting 

After the wiring has all been completed and be-
fore the ehassis is permanently installed, try out the 
set and adjust the antenna trimmer. The location 
of the tubes is shown in Fig. 8. To adjust the an-
Lenna trimmer, tune in a weak signal between 1200 
and 1400 K.C. with the volume control about three-
fourths on. On one end of the chassis box are two 
snodl metal plates. Remove the smallpr of these two 
Oates. Oireetly- under the hole in the chassis box 
is the antenna trimmer condenser screw. Turn this 

adjusting screw up or down until maximum output 

is obtained. 
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MODEL Z6Z1 
Alignment 
Wiring 

WELLS - GARDNER ez. CO. 

Condenser Alignment 

Xisalignment or anistracking of condensers gen-
erally manifests itself in broad tuning and lack of 
volume at portions or all of the broadcast band. The 
receivers are all properly aligned at the factory with 
precision instruments and realignment should not 
he attempted unless all other possible causes of the 
faulty operation have first been investigated and 
unless the service technician has the proper equip-
ment. A signal generator that will provide accu-
rately calibrated signals over the broadcast band 
and'accurately calibrated signals at and around 262 
K.C., the intermediate frequency and an output in-
dicating meter are desirable. 

First set the signal generator at approximately 
262 K.C. Connect the antenna lead from the gener-
ator to the control grid of the I.F. 78 tube, through 
a .05 mfd. condenser. The ground lead of the gen-
erator goes to the ground of the receiver. Turn the 
rotor plates of the tuning condenser completely out 
and keep the signal weak enough to prevent A.V.C. 
action. Note from Fig.10 that the second I.F. trans-
former is self tuned and cannot be adjusted. Adjust 
the frequency of the signal generator until the out-
put meter shows maximum output. The intermediate 
frequency setting of the generator is then correct, 
although it may be a very small percentage higher 
or lower than 262 K.C. 

Next connect the signal lead from the signal gen-
erator to the grid of the 1st detector tube through a 
.05 infd..condenser. Then adjust the two intermedi-
ate frequency condensers for maximum output. One 

of the I.F. condenser screws is reached through the 
hole on the top of the 1st I.F. assembly can. The 
other I.F. condenser screw is reached from the bot-
tom of the sub-panel through a hole at the bottom 
of this assembly. 
Now set the signal generator for a signal of exactly 

1400 K.C. The antenna lead from the generator is, 
in this instance, connected to the antenna lead of the 
receiver. Connect the flexible drive shaft to the 
chassis if it has been disconnected. As explained 
previously, the dial scale should be at the low fre-
quency end stop when the rotor is completely in 
mesh. Then turn the station selectoi knob until the 
dial scale is at 1400 K.C. 
Then adjust the three trimmer condensers on the 

gang tuning condenser for maximum output, adjust-
ing the oscillator section first. 

Next, set the signal generator for a signal of 600 
K.C. and adjust the oscillator 600 K.C. trimmer. The 
adjusting screw for this condenser is reached 
through a hole in the back wall of the sub-panel. 
A non-metallic .screwdriver is necessary for this 

adjustment. Turn the tuning condenser rotor until 
maximum output' is obtained. Then turn the rotor 
slowly back and forth over this setting, at the same 
time adjusting the 600 K.C. trimmer screw until the 
highest output is obtained. 
Then set the signal generator again for a signal of 

1400 K.C. and check the adjustment of the tuning 
condenser trimmers at this frequency for maximum 
output. 

Completing the Wiring Connections 

Antenna Cable 

Bring the antenna cable of the receiver in the 
most direct manner possible to the lead-in from the 
antenna and connect it to the latter. Keep it as high 
as possible and as far away from any car wiring as 
possible. Care should be taken not to have the an-
tenna wire come in contact with the shield wires. 
Ground the pigtail of the antenna cable shield at 
the antenna end. The pigtail of this shield at the 
chassis end is grounded under one of the chassis 
mounting screws. 

In some cases the shielded antenna lead from the 
receiver is not long enough to reach to the column 
at which the antenna lead-in comes down. In a case 
of this kind, cover the exposed portion of the lead-
in wire with loom and braided shield from the point 
where it leaves the column to the poinebf connec-
tion. to the antenna lead of the receiver. Connect 
the two wires together and connect the two shields 
together, care being taken that no strand of the 
shield touches the antenna wire. 

Battery Cable 

The battery cable should be brought over to the 
storage battery in the most convenient manner pos-
sible. In Figs. 4 and 5 it is shown passing through 
a hole in the dash, thence down and under the floor 
board to the battery. In other installations, it may 
be more convenient to bring this cable down in back 
of one of the side pads and thence to the battery. 
The lug on the yellow lead of this cable is connected 
to the "Hot" or ungrounded side of the battery ( the 
"Hot" or ungrounded side may be positive or liege-

Fig. 7—External Wiring Connections 

tive, depending on the make of ear). The lug on the 
black lead is connected to the grounded side of the 
battery,. The pigtail of the shield of this cable at the 
chassis, end should be grounded under one of the 
chassis. mounting screws. 

Pilot Lamp (For Separate Control Unit Only) 

When a separate control unit is used connect the 
pilot lampas follows: 

The pilot lamp lead is in a shielded cable which 
extends out from the control unit box. On the rear 
wall of the chassis, near one of the ends, will be seen 
a tip jack. Insert the tip on the end of the pilot 
lamp lead into this jack. There is also a pigtail or 
shield extension at the end of thislead. Ground this 
pigtail with one of the anchor bracket scre%s ( see 
Fig. 7). -Double up the pilot lamp lead if it is too 
long—Do not cut this lead. 
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WELLS - GARDNER & CO. 

Antenna 

A roof antenna is recommended, as by far the 
best results ‘vill be obtained. A large percentage of 
ears at the present time come equipped by the fac-
tory with built-in roof antennas. In those ears which 
do not have an antenna, one will have to be put in. 

First determine if the top has a grounded chicken 
wire mesh. To do this, use a continuity meter. By 
means of a wire, attach a darning needle to one of 
the prods. Poke the darning needle into the roof 
material and turn it around until it comes in con-
tact with the chicken wire. Then ground the other 
prod and if the continuity meter shows a complete 
eircuit, the chicken wire mesh is grounded. lit a 
ease of this kind, it will be necessary to get inside of 
the roof and it is advisable to employ the serviees 
of an auto "top man" or an upholsterer. 

It will be necessary to remove the top material 
and cult away the chicken wire from the side sup-
ports until it is at least 3" away from ground 
at any point. It should also be at least 3" away frotil 
the doute light and the dome light wiring. The 
ehieken wire may then be laced to the points from 
tvhich it was eut with a heavy, waxed cord. The 

1:0DEL 
Arit 6 Tam 

L!ounting Notes 

chicken wire will then make a satisfactory antenna, 
or a eopper screen may be used. 

If the chicken wire is not groutided, it may be used. 
as the antenna by taking down the roof material at 
one corner and soldering the lead-in wire to it. If it 
is not desired to take down the roof material a piece 
of copper screening. can be taeked to the roof on the 
inside of the ear. At least six square feet should be 
used. Keep it at least :1" away front any grounded 
metal" parts on all sides. After the screen is in place. 
it ean be covered over with cloth which niatelies the 
roof material. Solder the lead-in wire to the screen 
and bring it down the front conter post nearest to 
the set. 

Another, and a very simple way in which an an-
tenna can be secured to the inside of the ear roof is 
to use one of the car-roof antennas are now 
being made up espeeially for this purpose. There is 
one type of antenna which consists of eopper strips 
laid back and forth between two pieees of card-
board. The eardboard is then covered over with 
material which matches the roof material. This an-
tenna can be had in several colors and is tacked in 
plaee on the inside of the ear roof in a few Minutes. 

Integral Mounting of Chassis 
By integral or all- in-one mounting of the chassis 

is meant operating the receiver by means of the 
eontrols on the chassis box ( and not with a separate 
('ontrol unit). This method is the simplest, as no 
ehanges are required on the receiver. It can be in-
stalled in several ways, as explained below and as 
illustrated in Fig. 1. Still other methods of mount-
ing and locations for the chassis will suggest them-
selves. depending on the space available and varia-
tions in the eonstruetion of different ears. 

Floor or Shelf Mounting 
In Fig. 1(A) is shown how the chassis can be 

placed on the floor in front of the front seat. There 
are four rubber mounting feet on the bottom of the 
box. on which it stands. It may also be placed in 
back of the front seat ( B) so as to be in the rear 
eonqiartment of the car. In some cars, there is room 
enotelt between the two front. seats for the chassis 
box to be plaeed. In coupes, the chassis may be 
placed on the shelf in baek of the seat. Still other 
loeatiolis. as mentioned above. eau be used. depend-
ing. On the spaee available in different ears. 

After the position is deeided on, the ehassis is 
permanently mounted in plaie by means of the two 

• naninting feet supplied for this method of 

mounting. These mounting feet are shown in Fig. 
1. One side of the foot, which is a small angle 
bracket, is secured to the end of the chassis box by 
means of one of the chassis mounting screws. The 
other side of the foot is screwed to the floor board 
or surface on whieh the chassis is resting, with a 
wood screw. The two feet are placed diagonally, 
that is on one end of the chassis box it is at the 
front, while on the other end it is at the rear. 

Flush Mounting of Chassis 
In Fig. 1(C) is also shown how the chassis can be 

mounted on the dash by means of brackets, in such 
a way that the front portion of the box with the 
controls, is flush, or nearly so, with the instrument 
panel. This is a very desirable method of installa-
tion, as the receiver is rigidly in place, out of the 
way, and the controls are very accessible. 

When mounted this way, two side ease braekets 
(long type) are used. one on eneh end of the box, 
as shown in Fig. I. Two mounting screws are gen-
erally mused to seenre each bracket to the end of the 
chassis box. Three may be used in cases where the 
distance between the instrument panel and dash is 
small. Six embossing> with inset nuts are provided 
on each end of the ehassis box. Any two of these or 
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Fig. 1—Integral Mu 'in tiny—Side r w 

three, as mentioned above, may be used for the 
bracket screws, which, together with the slots in the 
brackets, provides great flexibility in mounting. In 
addition to the side case brackets, two curved brace 
brackets and one cross strap brace as shown in Figs. 
1 and 2 are used. 
The chassis should be mounted as close to the 

center of the instrument panel as possible. This 
makes the controls accessible to people in either 
front seat. As stated above, it should be mounted 
so that the front side of the box with the controls, 
is flush or nearly so with the instrument panel of 
the automobile. If ear apparatus or space available 
prevent the mounting of the chassis at the center, 
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Fig. Brackets and Strap Brace 

it may have to be moved to either side. In some in-
stances, it can be mounted at the center of the in-
strument panel, but may have to be moved down 
and nearer to the dash than as shown in Fig. 1. 
Consideration should be given to the possibility of 

—  

interference with the legs of the driver or 
passenger in the front seat and also to the 
possibility of interference with the con-
trols of the car, such as pedals, gear 
shift lever, and hand brake lever, be-
fore the location is definitely decided on. 
The possibility of a car heater installation 
may also be considered. After the location 
is decided on, drill the four mounting 
holes required. The location and size of 
these holes is shown in Fig. 3. A template 
for drilling these holes is supplied with the 
receiver. Six 1/4" mounting bolts, six 
washers, six loekwashers and six nuts are 
provided. The mounting bolt is put 
through the bracket and dash with the 
shank extending into the engine compart-
ment. A washer, the lockwasher and nut, 
are then put on. Mount the brackets per-
manently, but do not mount the chassis 
permanently until the wiring connections 
are completed, the tubes are all inserted, 
the receiver tried out, and the antenna 
trimmer adjusted ( explained later). 

When the case brackets are in place, the 
curved brace brackets can be installed. 
These can be put on in a number of differ-

ent ways. The front or back ease bracket screw 
can be used and the brace bracket itself can be 
mounted upward or downward. As a general rule 
it is mounted on the bracket screw farthest away 
from the dash and downward as shown in Fig. 1 
The small angle brackets supplied with the receiver 
are secured at the base of the curved brace brackets 
as shown in Figs. 1 and 2, by means of the No. 10-32 
3/8" Round Head Screw, nut and washer supplied. 
After the position of the brace brackets is deeided 
on, put them in place and start the holes for them 
with a center punch. These brackets are bolted to 
the dash -in the same manner as explained above 
for the ease brackets. 

LOC,9770/v OP NozeS FaE, 06Z 
see/ --s C/e9_55/5 eeICKETS: 

ALL HOLES D/A. 

 /J1  -

Fig. 3—Mounting Hole Location 

Next. put the strap brace in place. This is 
mounted diagonally across the two brace brackets 
as shown in Fig. 2. There is a tapped hole at either 
end of the top flange of the ease brackets which are 
used for this purpose. Two 10-32 3/4 " long bolts 
are provided for the strap brace. 
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WELLS - GARDNER dk CO. Control Unit 

Separate Control Unit Mounting of Chassis 
ln this method of mounting, the chassis is 

motnit ,d m the dash and is operated front a sepa-
rate remote eontrol unit which is on the steering 
column. Two flexible shafts mechanically connect 

i—chassrx n•ith Control Unit—Top View 

the control unit and the chassis. This method of 
mounting is very desirable as the controls are most 
n,,,s,ible to the driver. The items required for this 
inethud ii mountiiig. are shown in the installation 
list at the hack of the manual. The procedure for 
this method of installation is as follows: 

Mounting the Control Unit 
The co•:trol unit is mounted on the steering col-

umn under the steering, wheel as shown in Figs. 4 
and .1 clamp is used to hold it in position. 
The outer portion of the clamp is screwed to the 

inner portion by means of the four 8-32x3'8" fillister 
head screus supplied %yid' the receiver. 
Two rubber strips are provided, une le thick 

and the other Ile," thick. These are wrapped around 
the steering column under the clamp.. Either or 
both of these strips may be used, depending on the 
thickness of the column. Wrap the rubber strips 
around the column in such a way as to allow the set 
screw ,i which hold the clamp in position to pass 
through. When the clamp is in place, take the two 
8-32 headless cup point set screws and screw them 
down on the steering eolumn through the tapped 
holes in the clamp. 

The control unit is generally about 4" below the 
wheel, but this will vary with individual eases. The 
length of the drive shaft and interference with 

driver's legs will also govern thelocation of the con-
trol unit. 

There are two screws which hold the inside por-
tion of. the clamp to the control unit swivel. By 

Fig. 5—Chassis with Control Unit—Side View 

loosening these two screws, the box can be swung 
around if such a position is handier from thé stand-
point of the person operating the set. Instructions 
for attaching the pilot lamp lead are contained in 
the article "Completing the Wiring Connections." 

Mounting the Chassis 
The chassis is mounted on the dash by means of 

two short brackets, as shown in Figs. 4 and 5. Two 
or three mounting screws are used to secure each 
bracket to the end of the chassis box. Three are 
used if the chassis is close to the dash and two if it 
is set out some distance. In general, keep the chassis 
as close to the dash as possible. The procedure for 
attaching the brackets to the chassis box and to the 
daih is the same as explained above for mounting 
the side ease brackets under the article, " Flush 
Ititititing of Chassis." No curved brace brackets 

or strap braces are used in this method of mounting. 
The chassis should be mounted with the speaker 

grill facing down and•th'e side %vat' lock and con-
trols facing the listener, as shown in Fig. 4. Before 
mounting the chassis, the flexible drive shaft con-
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nections as explained in the next article must be 
made. 
The location of the chassis will very often depend 

on the space available. To the left of the center, as 
shown in Fig. 4, is a good location. The chaSsis should 
be mounted in such a way that the flexible drive 
shafts to the control unit will be in as straight a line 
as possible or with large radius bends. In general, 
it will be advisable to consider the possibility of a 
car heater installation at the right side of the dash 
(facing forward). In practically every case no dif-
ficulty will be experienced in mounting the heater 
and chassis on the dash. The chassis should be 
mounted in such a way that the lock which remains 
on the chassis box will be accessible. 
The possibility of interference with people in the 

front seats and with ear controls, as mentioned pre-
viously, should also be considered. 
When the location is decided on, drill the four 

mounting holes required as shown in Fig. 3 and 
proceed as explained above. Mount the brackets 
permanently, but do not mount the chassis perma-
nently until the wiring connections are completed. 
all tubes are in the sockets, the flexible drive shafts 
connected, and 'the antenna trimmer adjusted ( ex-
plained later). 

Attaching the Flexible Drive Shafts 
After the control unit is mounted and the chassis 

is temporarily mounted, the flexible drive shafts 
may be attached. Two 34" shafts are supplied un-
less otherwise specified. These shafts may- also be 
had in 14", 20" and 45" lengths. 
The flexible drive shafts should always be in-

Fig. 6—Details of Flexible Drive Shaft Connections 

stalled with a minimum amount of bending. Always 
keep the radius of the bend as large as possible. 
The larger the radius of the bend, the easier the 
shaft will turn. 
The 34" shafts supplied with the receiver may be 

cut to a shorter length if necessary. The shaft ( in-
side portion) should first be brazed at the point to 
be cut. It should then be eut with a three-corner 

file or edge of a grinding wheel. Do not use a hack 
saw. After the shaft is cut, file it down in one place 
a. slight amount to provide a flat surface for the set 
screw. The casing which is 11/2" shorter must be cut 
to correspond. This should be tinned or brazed first 
at the point to be eut and may then be cut' with a 
hack saw. 

It is advisable to attach the flexible shafts with 
the chassis on the mounting brackets, but if the 
chassis is inaccessible, it may be removed from the 
brackets. Keep it as close to its regular position as 
possible so that the flexible shaft will not turn after 
the chassis is replaced on the brackets. In general, 
it may be moved up or down, but should not be 
moved sideways or be turned. 
To attach the flexible shafts to the chassis, first 

turn the on-off switch knob to the off position and 
the station selector knob to the low frequency end 
stop. Then remove the two knobs. These two knobs 
are then put on the control unit. Loosen the set 
screws on the two couplings and slip them over the 
two shafts as shown in Fig. 6. Then secure the re-
mote control anchor bracket in place on the chassis 
box by means of the four 6-32-1/4 " screws. The dial 
gear and pilot lamp remain in the chassis box. 

Next. center the two anchor bushings on the an-
chor bracket. To do this, first loosen the nut which 
holds the bushing in place. Center the bushing so 
that the center of it is in line with the center of 
the shaft below. Then tighten the nut. Turn the 
on-off switch and volume control limb on the con-
trol unit to the extreme counter-clockwise position. 
Then extend the volume control flexible shaft into 
the coupling and tighten the two set screws in this 
coupling. The outside set screw should be tightened 
down on one of the four flat faces Of the shaft. 
Then tighten down the clamping nut on the volume 
control shaft easing, but do not tighten this nut 
excessively. 
To attach the tuning condenser flexible shaft, 

proceed in the same manner as above, except that 
the dial gear in the cairr9I,wnit should first be 
turned to the low freqtieney'end stop. After the 
two shafts are connected, mount the chassis in place 
temporarily if it has been taken off and flied: the 
operation of both tuning condenser and volume 
control. The switch should be off when the volume 
control knob is in the locked, position. It may lu' 
necessary to loosen the inner set screw and do a 
slight amount of adjusting until the proper sett in..2 
is obtained. In case the edial gear in the cont r,1 
unit is not correctly- calibrated or does not coinriile 
with the dial gear édalibration in the chassis box, 
further adjustment of this control can be brottellt 
about in the same tnanner, that is, by first loosen-
ing the inner set screw of the coupling. The clamp-
ing nut of the tuning condenser shaft anchor bustl-
ing is tightened down as explained above. 
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Replacement Parts for Series Z6Z1 Receivers 

CHASSIS PARTS 
List 

Pan No. Deac rip lion Price 

R-1780 No. 75 Tube Socket $0.10 
P-1761 No. 77 Tube Socket  .10 

P•1762 No. 78 Tube Socket.  .10 
P-1665 No. 41 Tube Socket  .10 
P-1803 No. 84 Tube Socket  .10 
P-1805 Single Pin Jack  .10 

P-1799 Tube Shield Assembly  .25 
P-20656 Chassis Box   4.00 
P-206.57 Chassis Box Cover  1.10 
P-70740 Shielded Antenna Lead  .40 
P-70744 Shielded "A" Battery Lead  1.15 
P-1804 Vibrator Unit ( in cast metal case)  6.00 
P-10266 Vibrator Unit Rubber Cushion, pair  .10 

P-20660 Vibrator Unit Box  .70 
P-20661 Vibrator Unit Box Cover  .20 
P-1572 Fuse Clip Assembly  .10 
P-10260 Cardboard Baffle   .20 

P-1624 10 Amp. Fuse  .10 
P-1774 Electrodynamic Speaker   3.75 
P.20585 eutid Prive (tear   .25 
P-1801 volume Control and Drive Bracket   .30 
p.20635 iii. Drive Pinion  .15 

P-20677 Pinion Adjustment Plate  .10 
P-20614 Lock Lever   .10 
P-20658 Tension Spring   .10 
P-30419 Entry Plate Assembly  .10 

P-1830 Dial Gear and Strip Assembly  .40 
P-1816 Celluloid Dial Strip only  .15 
P-1810 Pilot Lamp Socket and Spring Clip  .10 
P-1563 6 S Volt Pilot Lamp  .25 
P-10263 Rubber Tube Bumper-Square  .10 
P10210 Rubber Tube Bumper--Round  .10 

P10213 Rubber Band for Tube  .10 
P-50569 Filter Choke Assembli  1.60 
P-50585 Power Trans. Assembly-Less condensers and 

brackets 
P-5099 Antenna R. F. Transformer-Less Can • 1.20 
P-5.063 Interstage R. F. Transformer-Less Can  1.00 

P-5105 Second I. F. Transformer and Can Assembly  .95 

P-5096 First I. F. and Oscillator Transformer and Can 
Assembly 

P-5097 Single Solenoid "A" Choke 
P-4043I Antenna R. F. Can  
P-1826 Interstage R. F. Can  

Part No. 

PA.05103 
P-A95103 
P-1394261 
P. A95504 
P-A95104 
P.94402 

• 3.25 

  2.70 

.25 

.15 

.10 

Resistors 
Code No. Resistance Type 

R-1 1 Mekolim Carbon 
R-2 1 Megohm Carbon 
R-3 260 ohm Carbon 
R-4 .3 Megohm Carbon 
R-5 100,000 ohm Carbon 

R-6 4,000 ohm Carbon 

List 
Price 

$0.25 
.25 
.35 
.25 
.25 
.20 

'MODEL Z6Zi 
Parts List 

Ust 
Part No. Code No. Resistance TYP! Pitee 

P-91066 R-7 0-500,00 ohm Volume Control 
and Switch $1.15 

PA95104 R-8 100,000 ohm Carbon .23 

P- A95104 R-9 100,000 ohm Carbon .25 
PA94402 R-10 4,000 ohm Carbon .20 
P1194153 R-11 15,000 ohm Carboi .25 

P-1394203 R-12 20,000 ohm Carbon .23 
P-C94401 R-13 400 ohm Carbon .20 

Condensers 

Part Ne. Cade No. Capacity Voltage Type 

P-80862 C-1 .05 mfd. 200 V. Tubular. 
P-80888 C-2 .25 mfd. 200 V. Tubular 
P-80821-B C-4 .001 mfd. 600 V. Molded 

P80937 j C-7 4.0 mfd. 1 Electrolytic Block 
1 C-11 4.0 mfd. j in can 1.25 

P-80919 C-8 .00025 mfd. 600 V. Molded .20 

P-80945 C-9 .0005 mfd. 600.V. Molded .15 
P-80898 C-10 .006 mfd. 600 V. Tubular 15 
P-80945 C-12 .0005 mfd. 600 V. Molded .15 
P-80066 C-14 .008 mfd. 600 V. Tubular 20 

P-80963 f C-15 .04 mfd. 400 V. } Dual Tubular .30 
/ C:16 .04 mfd. 400 V. 

P-80960 C-17 .4 mfd. 15 V. In Metal Can .30 
P-80959 C-18 .003 mfd. 600 V. Molded .35 

P-80956 C-20 20.0 mfd. 
{ C-19 8.0 mfd. 22255 yv . Elec trolytic Block . 

C-21 8.0 mfd. 225 V.  ib Can • 2.25 

{ 
C-3 .1 mfd. 300 V. 
C-5 .05 mfd. 200 V. Bypass Block 
C-6 .1 mfd. 200 V. in Can 135 
C-13 .05 mfd. 300 V. .  

P-1539 600 K. C. Trimmer Condenser .43 
P-80957 Three-Gang Variable Condenser 3.00 

P-80955 

CONTROL UNIT PARTS 

(When Separate Control Unit Is Used) 

List 
Price 

$0.30 
.35 
.25 

Liet 
Part No. Desc ription Price 

P-1816 Celluloid Dial Strip $0.15 
P-1825 Dial Gear.and Strip Assembly  .40 

P-20509B Control Unit Swivel  .15 
P-20510A Steering Post Apron  .30 

P-20511 Steering Post Clamp   .15 
P-20693 Control Box Cover  .35 

P-20635 Cond. Drive Pinion   .15 
P-70746 Pilot Lamp Cable only  .40 

P-1415A Pilot Lamp Socket and Clip  .15 
P-1563A 6-8 Volt Pilot Lamp  25 

P-30426 Ornamental Plug   .10 
P-30414 Key    .15 

ITEMS WHICH MAY BE REQUIRED IN SOME CASES. 

1 - 1550 14" Flexible Drive Shaft-For Control Unit Mounting  $.95 m 0 ea. 

1 - 1553 20" Flexible Drive Shaft-For Control Unit Mounting   1‘2  

1 1551 34" Flexible Drive Shaft-For Control Unit Mounting     1.63 ea. 

1 - 1552 45" Flexible Drive Shaft-For Control Unit Mounting    2.00 ea. 

1 - 91011 Spark Plug Suppressor-All methods of mounting   
15500 ci. 1 - 91(112 Distributor Suppressor, Wood Screw Ends-All methods of mounting  
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Mounting the Control Unit 
The control unit is mounted on the steering col-

umn under the steering wheel as shown in Figs. 1 
and 2. A clamp is used to hold it in position. 

The outer portion of the clamp is screwed to the 
inner portion by means of the four 8-32x3/8" fillister 
head screws supplied with the receiver. 

Two rubber strips are provided, one 1/8" thick 
and the other /143," thick. These are wrapped around 
the steering column under the clamp. Either or 
both of these strips may be used, depending on the 
thickness of the column. Wrap the rubber strips 
around the column in such a way as to allow the set 
screws which hold the clamp in position to páss 
through. When the clamp is in place. take the two 

MODEL 064/ 
Mounting Data 

8-32 headless cup point set screws and screw them 
down on the steering column through the holes in 
the clamp. 
The control unit is generally about 4" below the 

wheel, but this will vary with individual cases. The 
length of the drive shaft and interference with 
driver's legs will also govern the location of the con-
trol unit. 

There are two screws which hold the inside por-
tion of the clamp to the bracket on the box. By 
loosening these two screws, the box can be swung 
around if such a position is handier from the stand-
point of the person operating the set. Instructions 
for attaching the pilot lamp are contained in the 
article "Completing the Wiring Connections." 

Mounting the Chassis 
The chassis is mounted in back of the dash as 

shown in Figs. 1 and 2. It should be mounted in 
such a way that the flexible drive shafts to the con-
trol unit will be in as straight a line as possible. The 
chassis is mounted with the anchor bushing into 
which the flexible drive shafts go, facing the control 
unit. In the illustrations mentioned above, the 

Fig. 1—General Installation—Top View 

three mounting holes required for the dash mount-
ing plate. The location and size of these holes is 
shown in Fig. 3. A template for drilling these holes 
is supplied with the set. Three 4" square head 
mounting bolts are supplied. Take two of these, 

chassis is on the right side of the dash which is a 
good location from the standpoint of flexible drive 
shaft arrangement. Before mounting the chassis 
read the section on "Attaching the Flexible Drive 
Shafts." 
The chassis is secured to the dash by means of the 

dash mounting plate ( see Fig. 3). First drill the 

2—Gene-rai Installation-8We View 
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Fig. 3—Dash Mounting Plate 

which will be used for the upper part of the mount-
ing plate and screw on nut "A's ( see Fig. 4). The 
find should be just far enough away from the head of 
;the bolt to permit the bracket of the mounting plate 
Lto slip down as shown in the illustration. Then put 
on nut "B" and the washer, after which the two 
bolts can be put through the dash, with the shanks 
extending into the engine compartment, as shown 
in Fig. 4. A washer, lockwasher, and nut are then 
put on these bolts from the front of the dash to hold 
them in place. 

The distance "X" between nuts "A" and "B" 
determines how far out the chassis is mounted from 
the dash. When there is a lot of apparatus in back 
of the dash, such as wires, tubing, etc., the chassis 
will have to set out far enough to clear it. However, 
in most cars, there is no interfering apparatus and 
therefore the distance "X" will be zero. 

Then put a washer on the third mounting bolt 
and put this bolt through the lower mounting hole 
with the head on the engine side of the dash, as 
shown in the illustration. Put on a washer, lock-
washer, and nut "D" and tighten it up. Then put 
on nut "E" with a washer as shown. Nut "E" should 
be screwed down until it is about 1/4" from nut "D," 
when distance "X," as explained above, is zero. 

Next, secure the dash mounting plate to the chassis 
box by means of the four chassis mounting screws. 

Fig. 4—Details of Chasms Mounting on Dash 

Note that the broad or narrow face of the chassis 
box can be secured to the dash mounting plate. Use 
whichever side will be best from the standpoint of 
attachment of the flexible drive shafts. 

All the tubes should be in the sockets, the antenna 
trimmer adjusted (as explained later) and the flex-
ible drive shafts connected before the chassis is 
permanently installed. Complete information on the 
latter procedure is contained in the article on at-
taching the flexible drive shafts. 

The four mounting screws pass through the four 
slots in the mounting plate ( Fig. 3). After they are 
in place and tight, the dash mounting plate with 
chassis attached is slipped over the three mounting 
bolts. The two upper brackets on the plate slip 
down in back of nut "A" as shown in Fig. 4 and the 
slot at the bottin of the plate slips over the shank 
of the lower mounting bolt in back of nut "E." The 
plate will then hang with the bottom farther away 
from the dash than the top. A washer, lockwasher, 
and nut "F" are then put on the lower mounting 
bolt. Nut "F" is screwed on until the mounting 
plate is tight up against the washer in back of nut 
"E." In this position, the bracket at the top of the 
mounting plate should butt up against nut "A" and 
be tight. Also the mounting plate will be approxi-
mately parallel with the dash. 
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Attaching the Flexible Drive Shafts 

Fig. 6—Details of Flexible Drive Shaft Connections 

After the control unit and chassis are in position, 
the flexible drive shafts may. be attached. Two 34" 
shafts are supplied, unless otherwise specified. These 
shafts may also be had in 14", 20", and 45" lengths. 

The flexible drive shafts sh'ould be put on with a 
minimum amount of bending. In general, one large 
radius 90° bend is all that is necessary. 

The 34" shafts supplied with the receiver may be 
cut to a shorter length if necessary. The shaft ( in-
side portion) should first be brazed at the point to 
be cut. It should then be cut with a three-corner 
file or edge of a grinding wheet*Do not use a hack 
saw. The casing which is 11/2" shorter must be cut 
to correspond. This should be tinned or brazed first 
at the point to be cut and may then be cut with a 
hack saw. 

After the length and position of the shafts is de-
cided on, remove the chassis and mounting plate 
from the mounting bolts. As the shafts are already 
secured at the control unit, it is necessary only to 

MODEL 06—W 
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secure them at the chassis end. Before attaching the 
shafts, see if the set is in working order. Put the 
8-prong socket in place on the chassis and operate 
the set with the cover off. 

In Fig. 6 is shown a cross-sectional view of the 
flexible drive shaft connections at the chassis end. 
First put the tube cover plate on the chassis box 
temporarily with two screws. This is the large plate 
held in position ordinarily by means of five screws. 
Then center the volume control anchor bushing on 
this plate. To do this, loosen the nut which holds 
this bushing in place ( see Fig. 6). ,Center the bush-
ing by eye so that the center of it is in a line with 
the center of the volume control coupling. Then 
tighten the nut down. 

Next, take the tube cover plate off. Extend the 
volume control flexible shaft and casing several 
inches through the hole in the anchor bushing of the 
tube cover plate so that. the plate will be on the 
easing and out of the way. Turn the volume control 
coupling counter-clockwise until the switch is 
snapped to the off position. Lock the receiver on the 
control unit and turn the volume control knob 
counter-clockwise until it is in the locked position. 
Then loosen both set screws in the volume control 
coupling and insert the flexible shaft in the coupling 
(see Fig. 6). Tighten the outer set screw first on 
one of the four flat faces of the flexible shaft and 
then tighten the inner .set screw. Then again tem-
porarily hang the chassis on the mounting bolts. 
Next, check the operation of the switch, volume 
control and lock. The switch should be off when the 
volume control knob is in the locked position. It may 
be necessary to loosen the inner set screw and do a 
slight amount of adjusting until the proper setting 
is obtained. 

Next, slide the tube cover plate into position and 
fasten it in place by means of the five screws. Then 
tighten down the clamping nut on the volume control 
shaft casing but do not tighten this nut excessively. 

To attach the tuning condenser flexible shaft, 
first center the anchor bushing by eye as was ex-
plained above. Then extend the tuning condenser 
flexible shaft into the hole at the center of the tuning 
condenser drive pinion. With the rotor plates com-
pletely in mesh, turn the dial gear in the control 
unit until it is at the low frequency end stop. The 
set screw may then be tightened and the clamping 
nut secured on the casing as was explained above. 
In some instances, it may be necessary to loosen the 
set screw of the large gear on the tuning condenser 
rotor shaft and adjust the setting of this gear in 
order to get an accurate calibration. 

*If the flexible shaft is cut as mentioned above, file it dawn in one 

place a slight amount to provide a flat surface for the set—screw. 
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Condenser Alignment 

Misalignment or mistracking of condensers gen-
erally manifests itself .in broad tuning and lack of 
volume at portions or all of the broadcast band. The 
receivers are all properly aligned at the factory with 
precision instruments and realignment should not 
be attempted unless all other possible causes of the 
faulty operation have first been investigated and 
unless the service technician has the proper equip-

/ere- C4NeeNSEef 

Fig. le—Location of Trimmers 

ment. A signal generator that will provide accu-
rately calibrated signals over the broadcast band 
and accurately calibrated signals at and around 262 
K.C., the intermediate frequency and an output in. 
dieating meter are desirable. 

First set the signal generator at approximately 
262 K.C. Connect the antenna lead from the gener-
ator to the control grid of the I.F. 78 tube, through 
a .05 mfd. condenser. The ground lead of the gen-
erator goes to the ground of the receiver. Turn the 
rotor plates of the tuning condenser completely out 

and keep the signal- weak enough to prevent A.V.C. 
action. Note from Fig. 10 that the second I.F. trans. 
former is self tuned and cannot be adjusted. Adjust 
the frequency of the signal generator until the out-
put meter shows maximum output. The intermediate 
frequency setting of the generator is then correct, 
althdugh it may be a very small percentage higher 
or lower than 262 K.C. 
Next connect the signal lead from the signal gen-

erator to the grid of the 1st detector tube, through a 
.05 mfd. condenser. Then adjust the two intermedi-
ate frequency condensers for maximum output. • The 
location of the adjusting screws for these condensers 
is shown in Fig. 12. 
Now set the signal generator for a signal of exactly 

1400 K.C. The antenna lead from the generator is, 
in this instance, connected to the antenna lead of the 
receiver. Connect the flexible drive shaft to the 
chassis if it has been disconnected. As explained 
previously, the dial scale should be at the low fre-
quency end stop when the rotor is completely in 
mesh. Then turn the station selector knob until the 
dial scale is at 1400 K.C. 
Then adjust the three trimmer condensers on the 

gang tuning condenser for maximum output, adjust-
ing the oscillator section first ( section farthest from 
drive gear). 
Next set the signal generator for a signal of 600 

K.C. and adjust the oscillator 600 K.C. trimmer. 
The location of this condenser is shown in Fig. 12. 
A non-metallic screwdriver is necessary for this 

adjustment. Turn the tuning condenser rotor until 
maximum output is obtained. Then turn the rotor 
slowly back and forth over this setting, at the same 
time adjusting the 600 K.C. trimmer screw until the 
highest output is obtained. 
Then set the signal generator again for a signal of 

1400 K.C. and check the adjustment of the tuning 
condenser trimmers at this frequency for maximum 
output. 

Mounting the Speaker-"B" Eliminator 
The speaker-"B" eliminator is mounted on the 

back of the dash by means of two brackets, as shown 
in Fig. 5. Usually the space available will govern 
the location of the speaker and position of it on the 
mounting brackets. However, the matter of acous-
tics should be given careful consideration. One of 
the most desirable positions from the standpoint of 
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Fig. 5—Method of Mounting Speaker 

acoustics is that shown 'by the solid lines in Fig. 5 
(A). In this position the sound waves travel in the 
most direct lines toward the listener. After the 

speaker is mounted and regardless of the position of 
the brackets, loosen the bracket bolts and turn it to 
several positions in order to get the best one from 
the standpoint of tone quality. 

Other considerations governing the location of the 
speaker are the cables and the tone control. The 
speaker should be so mounted that the two shielded 
cables, one to the storage battery and one to the 
chassis, will be long enough and can be most con-
veniently brought over. The tone control knob on 
the speaker box should be preferably on the bottom, 
-so that it can be reached easily. 

After the position of the speaker is decided on, 
drill the four /rkg" holes required for the bracket 
mounting bolts. A template for these holes is sup-
plied with the receiver. The holes are arranged in a 
rectangle. The centers or the holes, the small 
dimension are 25/8" apart and the long dimension 
10" apart. In Fig. 5 is shown how the brackets cati 
be mounted horizontally ( A) or vertically ( B), and 
the different positions in which the speaker itself 
can be placed. There are two holes in each bracket 
as shown in Fig. 5 ( C) which determine the dis-
tance of the speaker box from the dash. The grilled 
portion of the box at the front should face the 
listener. 
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MODEL 460 
Sooket, Trimmers 
Alignment 

ZENITH RADIO CORP. 

If the receiver is entirely inoperative the fuse should be examined. It is contained in an insulated 
holder at the "Hot" battery terminal. Be sure to replace, he spaghetti insulator over the fuse if necessary 
to change it. The next important step is to very carefully check the tubes both in the control head and 
speaker chassis. This has been found to be the most common cause of service in an auto receiver. The 
extreme vibration to which the tubes are subjected will occasionally develop a short in the elements in 
spite of the precautions that have been taken in their construction. A loud hum and lack .of sensitivity 
can usually be attributed to a defective 6C6. Microphonic howl can be traced to the 89'8. Replacement 
is recommended for such complaints, since the average tube checker will not show up this condition. 
An intermittent cutting out accompanied with rasping and other noises will usually be found in either 
of the 6D6's. The chassis may be taken out for inspection by simply removing the cable plug and three 
round-head hexagon nuts on the front of the case. 

Alignment 
Every Zenith Automobile receiver is balanced on an accurate, temperature controlled crystal oscillator 

before leaving the factory and unless a part is changed or the calibration has shifted, the adjustments 
should not be tampered with. Where it is absolutely necessary, however, a good test oscillator capable of 
delivering a modulated signal at 1500. 600 and 485 K.C. will be required. 

To balance the I.F. circuit remove the cap and lead from the grid of the 6C6 tube in the control head 
and attach the teat oscillator to the grid and to ground. Set to 485 K.C. and first adjust the primary I.F. 
trimmer shown (A) in Figure 1. Next trim the secondary ( B). Now turn the plate trimmer ( C) on the 
side of the chassis base to resonance, with a No. 4 Spintite wrench. Its ( 2nd I.F.) transformer is directly 
above the adjustment. Set the screw (D) in the top of the transformer shield to resonance also. The 
third I.F. transformer is adjusted through a hole in the rear of the chassis and also on top of the trans-
former indicated at E and F. This completes the I.F. circuit. Replace the grid lead on the 6C6 and 
screw the metal cap back in position. 

Next attach the test oscillator to the antenna and ground lead of the control head and set it to 1500 
K.C. Remove the control head cover and set the variable condenser trimmers (G and H) to a point where 
the 1500 K.C. signal is loudest at that frequency on the dial. Then set the test oscillator to 600 K.C. and 
rock the dial slowly at that frequency; at the same time turn the padder condenser adjusting screw. This 
trimmer is reached by removing the button plug on the bottom of the control head. The adjustments 
should be gone over twice to insure greater Precision. 

1500 • 600 I.C. 
SIGNAL HERE 

ANTENNA CABLE 

G 

CONNECT 485 K C. OSC. 
HERE 

806 

Fig. 1 

SENSITIVITY TONE 
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Antenna 

MODEL 460 
Notes 

Automobile manufacturereare realizing the general trend by the public in the use of a radio receiver 
in the car. As a consequence, practically all late models are equipped with a roof antenna which is 
suitable for broadcast reception. If there is any question as to whether the particular car in which the 
installation will be made is equipped with an antenna, the kcal sales agency will furnish this information. 
Where it is already incorporated, the lead-in will be found most generally under the instrument panel, 
beneath the right hand windshield post, and if not shielded, this should be done, at least between the 
point where it comes through the post over to where it attaches to the antenna cable on the control head. 
This shielding should be grounded to the instrument 'Azle'. Factory built antennas should first be checked 
with a continuity meter, in order to make certain that they are not grounded. It is possible that when the 
aerial was installed at the factory, it might have shorted to the body at some point inside the roof. 

If the car is not equipped with an aerial, there are several means whereby suitable pickup may be 
provided. Among these are the plate antenna, the running board type, or the roof antenna. After re-
peated tests we have found that the last mentioned gives best results and is less likely to pick up motor 
interference. 

A piece of copper screening approximately two and one-half feet square, placed between the head-
lining and the top covering, is very satisfactory. . This is installed by first removing the upholstered mould-
ing around the headlining and then dropping the headlining about half way from the front in sedans, or 
completely in a coupe. If it is found that chicken wire is used in the top construction, a piece should be 
cut out large enough to allow at least six inches spacing around the copper mesh, or if preferred, the 
chicken wire can simply be left in place and segregated around a portion two to two and a half feet 
square. A cut out around the edges of about six inches is satisfactory. The copper screen, or remaining 
portion of the chicken wire, should be securely tacked .to the ribs and the lead-in wire soldered to the left 
front corner. The headlining should then be very carefully tacked back into position and the lead-in 
brought down the left hand corner post and behind the instrument panel. 

In roadsters, or convertible models, where the antenna efficiency will become poor if installed in the 
top, the plate or running board system is advisable. It is important, however, that the lead-in be shielded 
and grounded in several places from the plate to the receiver, inasmuch as they are more apt to pick up 
motor noises. 

Never bring the lead-in through the motor compartment, since it will always result in motor noise 
which it will be impossible to eliminate. Also, when making the installation, be sure that the battery lead 
from the receiver does not go out to the motor compartment and that it is attached directly to the battery  
and not at the ammeter or starter. 

Receiver 
Although installation of the receiver itself is covered in the instruction manual, ihere are several snip. 

gestions which will prove helpful to the serviceman. 

In some cases it might be found that the control head cannot be mounted parallel to the steering 
column because of insufficient space between the wheel and the instrument panel and, if mounted hori-
zontally, it blocks essential instruments from the driver's vision. Where this is true it may be placed in 
the glove compartment. This is done by removing the glove compartment from the instrument panel and 
screwing the control head direct to the bottom without using the mounting clamps. If the control head 
does not go back far enough to allow room for the door to close, the rear end of the box can be cut off and 
the head allowed to protrude from the rear. 

The best place for the speaker chassis unit is, of course, on the steering column, beneath the instru-
ment panel. However, if space is not available or some of the control rods are in the way, it should be 
fastened to the bulkhead. The speaker chassis may be set either in the normal position or upside down, 
without interfering with its performance. The three carriage bolts and carriage bolt brackets, in connec-
tion with the wooden mounting blocks, give a very satisfactory and firm method of support. 

Inasmuch as the battery cable has a grounded shield, it should not be placed behind the instrument 
panel in such a way that it might accidentally touch the ammeter or any other hot bat,tery terminal so as 
to cause a short circuit. The cable should be placed as close as possible to the dashboard and taped to 
some solid member, to hold it securely. 

The shielded lead on the control head cable must be attached to the instrument panel, or other 
grounded part of the car. This may be done underneath, so as to keep it out of sight. 

The antenna circuit is inductively coupled to the type GC6 through coil 2040. This tube acts as the 
first detector and, through plate feed-back and inductance 2039, as an oscillator. An I.F. frequency of 
485 K.C. is developed and transferred from the control head to the speaker chassis through the connecting 
cable. Part of the first I.F. transformer 95-160 is in the head, while the secondary 95-159 is contained in 
the chassis. A 6D6 in the first I.F. stage feeds another 6D6 in the second I.F. stage through another IF. 
transformer. The third I.F. transformer, 95-162, couples to a half wave dual diode triode type 85. 
A.V.C. action and 2nd detection takes place at this point and the audio signal is transformer coupled to 
a pair of type 89's in the push-pull output stage. 

The power supply is of the built-in vibrator type, using a tube 6Z4, step-up transformer and buzzer in 
a full wave rectifier circuit. Choke 95-164 and condensers 22-183 are the essential filter components. 
The volume control, although in the control head, is wired in the cathode circuit of the 2nd detector. 
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CONTROL HEAD ASSEMBLY 

15-15 Control Box Tube Cap $0.25 
20-39 Oscillator Coil   .65 
20-40 Antenna Coil   1.00 
20-41 Filament Choke   .15 
22-147 .0005 mfd. Condenser (Cathode Bypass)   .15 
22-180 Variable Condenser   2.00 
22-192 7 Plate Series Trimmer Condenser (R. F. Coupling)  .45 
22-201 .1 mfd. 200 volt Condenser (Screen Bypass)   .35 
34-26 Hypoid Pinion Gear   .10 
46-66 Control Knob   .15 
52-38 Multicord Cable and Female Plug Assembly  3.50 
52-39 Antenna Cable   .25 
57-373 Escutcheon Plate   .30 
63-260 100M ohm 1/4 watt Resistor (Screen)   .20 
63-261 9900 ohm 1/4 watt Resistor (Plate)   .20 
63-262 7M ohm 1/4  watt Resistor (Cathode)   .20 
63-276 500M ohm Volume Control   .65 
78-68 6-C-6 Tube Socket   .10 
80-90 Tuning Shaft Spring   .01 
85-38 On and Off Switch  1.00 

100-23 6.3 volt Dial Lamp  .20 
126-121 Dial Lamp Shield  .10 
126-122 Detector and Oscillator Coil Shields  .15 
136-5 10 amp. Auto Fuse  .12 

S-2638 Dial Light Socket Assembly (Less Lamp)   .15 
S-2640 Dial and Hypoid Gear Assembly  1.00 
6-C-6 1st Detector Oscillator Tube  1.80 

115-16 Tube Shield Cap   
.001 mfd. Condenser 22-82 

22-175 
22-183 
22-184 
,22-185 
22-186 
22-187 
22-190 
22-191 3 Plate I.F. Trimmer 25-125 M M   
22-195 10 mfd. 25 volt Condenser  
22-199 .5 mfd. 200 volt Condenser  
22-200 .06 mfd. 200 volt Condenser  
22-201 .1 mfd. 200 volt Condenser  
46-66 Control Knob 
49-57 Dynamic Speaker 
58-16 Female Battery_ Plug   
63-253 SOM ohm Tone Control 
63-258 490M ohm 1/4  watt Resistor 
63-260 100M ohm 1/4  watt Resistor  
63-262 7M ohm 1/4  watt Resistor  
63-263 30M ohm 1/2 watt Resistor  
;63-264 240M ohm 1/4  watt Resistor 
'63-271 1 megohm 1/4  watt Resistor 
63-273 1800 ohm 1/4 watt Resistor 
63-274 
63-282 
63-283 

18-64 85 Tube Socket  ‘.10 
78-65 89 Tube Socket  .20 
78-67 6-Z-4 Tube Socket  .10 
78-69 6-D-6 Tube Socket  .10 
93-177 Cushion Washer for Vibrator Mounting.....10 
95-159 1st I.F. Grid Coil Assembly  .90 
95-161 2nd I.F. Transformer   .90 
95-162 3rd I.F. Transformer   .90 
95-163 Rectifier Transformer   2.00 
95-164 Power Choke   1.20 
95-165 Push Pull Input Transformer  1.65 
110-21 Grill Cloth   .05 
126-123 Tube Shield   .10 

SPEAKER CHASSIS ASSEMBLY 

.002 mfd. Condenser  
2-8 mfd. Condenser  
Condenser Block  
.01 mfd. 200 volt Condenser  
.02 mfd. 800 volt Condenser  
.5 mfd. 200 volt Condenser  
.1 mfd. 200 volt Condenser  

.10 
(2nd Det. Cathode)  .25 
(1st I.F. Grids and Power Plates)  .25 
(Filter Block)  1.30 
(Three .1 and two .25 mfd.)  1.20 
(2nd Det. Anode and Grid)  .15 
(Rectifier Plates)   .25 
(Rectifier Filaments)   .40 
(1st I.F. Cathodes)  .15 
(1st and 2nd I.F. Plate)  .30 
(2nd Detector Cathode)  .55 
(1st I.F. Grid)  .25 
(Tone Control)  .20 
(Vibrator Filter)   .15 

.15 
  5.00 

.12 

.60 
 (1st I.F. Grid)  .20 

(.2nd Det. Anode)  .20 
(Det. Ose. Plate)  .20 
(I.F. Screens)   .20 
(1st I.F. Grid)  .20 

 (2nd Det. Anode)  .20 
 _(2nd Det. Cathode)  .20 

(Power Bias)   .20 
(I.F. Cathode)   .20 

.60 

800 ohm 1/4  watt Resistor  
2200 ohm 1/4  watt Resistor  
20M ohm Sensitivity Control  

190-1 'Vibrator Assembly   8.75 
S-2650 Vibrator Choke Assembly   .... _ .25 
6-Z-4 Rectifier Tube (1 used)   1.75 
6-D-6 I. F. Tube (2 used)   1.80 

85 A. V. C. 2nd Detector Tube. ( 1 used)   1.60 
89 Power Output Tube .(2 used)   1.80 

STANDARD SUPPRESSOR EQUIPMENT 

22-193 .5 mfd. 200 volt Ignition Coil Condenser  
22-194 .5 mfd. 200 volt Generator Coil Condenser_ 
63-268 Spark Plug Suppressor   
63-269 Distributor Suppressor   

 -  

.35 

.45 

.40 

.40 


