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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

In order to provide each Authorized Auto Radlo Service Sta-
tion with complete facilitlies for the effective and efficient
handling of auto radlo installation and service work, Unitead
Motors has developed a most comprehensive program. The entire
arrangement has been worked out so as to fit in with the needs
and requlrements of any station--from the one starting from
"seratch” to the statlon already 1n the business and having

& falirly complete layout.

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

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

B. TOOLS AND EQUIPMENT

To properly -handle auto radlo service and 1nstallation

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 c.
7. 5" dlagonal silde cutters

8. 5" square jawed pliers

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" M11l Bastard fille
15. Steel rule
16. Small bench vise

‘The first twenty items can of course be obtained

—_——— — e _

17. 10" Tin snlps
18. Roll of 1/2" high voltage adhesive tape

WOISOdIWAS I-T A9Vd

19. Hack saw with 12" blades
20. Roll of Rosin core solder. (Do not use acld solder
or soldering flux.)
21. Test and work bench, with convenient outlets
for "A" battery current, necessary "B" voltages,
antenna connection, and handy locatlion for tools
and miscellaneous parts.
22. Testing equipment--
(a) Test meter or “Set Analyzer."
(b) Test osclllator
(c) Tube checker
23. Test cables (for testing sets and speakers on or off

the car) adapters, test speaker and service kitv.

locally 1f the service statlon does not already have
them available. It 1s in connection with the balance
of the list, however, that the average statlon 1s apt
to run 1nto trouble unless someone with a knowledge

of thelr problem 1s 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 radlo set-up for 1ts service stations with
the following in mind.

(a)
(b)

Lowest possible first cost

Will not be obsolete as soon as new
models come out

(c) Will lend itself to servicing all makes

and models of auto radlo sets

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 statlon willl put in a complete stock in
order to anticipate 1ts needs, and will end
up with a lot of obsolete and "dead" stock.




INSTRUCTIONS FOR SUPPRESSION OF IGNITION INTERFERENCE
AND ANTENNA INSTALLATION

The following secions give stindard instructions for suppression of ignition interference in
an automobite when o Stromberg-Carvlson Radio Receiver is installed. Instructions are also given
for the installation of aw antenna i cars not abready equipped with a built-in antenna.

While the iustructions given for the sappression of motor interference are those generally
used in practice. it nwst be remembered that many cars present individual problems in suppres-
sion and may require special treatment. The procedure of such speeial treatment will be learned
after several installations are made,

SECTION 1—SUPPRESSION OF IGNITION INTERFERENCE

Standard equipment for suppression of ignition interference consists of eight P-23618 Spark
Plug Suppressors, one 1223619 Distributlor Suppressor and two P-23163 Capacitors (one-micro-
farad)}. These are to he used Lo prevent ignition interference from being picked up by the radio
receiver while the motor is ranning. They should be installed as follows:
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Fig. 1. Mounting of Spark Plug Suppressors.

1—Spark Plug Suppressors—Remove the high tension leads, one at a tine, from the top of
cach 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 IMig. 1.
The suppressors should be mounted in a horizontal position when possible. In some cars
it will be necessary to obtain the “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
serew 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.

b 23050 SPLUCEIN" WISSCR INCERTED IN HIGH
TENSION LEAD QLOSE 10 -

— SCREW SUPPRESSOR
/" INIO END OF Wikt

COLOV ol e
Sy SRR

Fig. 2. Method of Attaching “Splice-In* Suppressors.

Fig. 3. Mounting of Distributor Suppressor.

2 Distributor Suppressor—If ihe distributor is of the plug-in typc, 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 usc the P-23620 “Splice-In” type sup-
pressor connccting 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.

GENERATOR “SIDE™ OF #ELAY QUT-OUT CONNECTION

i ]

CAR GENERATOH

&

2 P.23619 DISTHBUTOR SUPPRESSOR

! N
f_— CENTER SOCKET OF DISTRBUTOR HEAD ~~ GENERATOR CUt-Ou1

=

P 73163 SUPPRISSOR CAPACITOR QLAMPED 1O fRAMVE
Of CAR GENERATOR

Fig. 4. Mounting of -Suppressor Capacitor on Generator.

DISTRIBIOR

3—Generator Capacifor—Clamp onc of the P-23163 Capacitors to the frame of the car gen-
erator as shown in Fig. 1. The screw holding the cut-out relay ordinarily may be used for
this purpose. Connecl 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 Capacilol—The other P-23163 Capacitor should be fastened securely to the in-
strument panel (if'it is metal) as shown in Fig. 5, or to some metal part where a good
ground connection. will be insured. Connect the lead from this capacitor to the ballery
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
suppressionh should be determined with the motor running by noting the effect of connect-
ing the capacitor to the several places in succession.

CAR AMNMETER

CARLE 1O BATTERY

METAL INSTRUMENT
PANEL Of CAR

\— v 93163 SUPPRESSOR wwvot AﬂAO(D vo wm.
RAMEWORK OF INSTRUMENT
mw PART OF CAR wovnunc. A Gooo aouo

Fig. 5. Connectjon of Suppressor Capacitor to Ammeter.

In extreme cases it may be necessary to connect a capacitor to more than one of these
points at the same time to obtain reception free from interference. Also. in some cases
interference will be futther reduced by connecting a P-23163 Capacilor between the bat-
tery side of the ignition coils and the car frame.
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The above procedure shonld effeclively suppress inlerference from the electrical system of
the car. However, it in cerlain cases sullicienl suppression is nol obtained, it may be necessary
to apply one or more of the folowing methods:

f—Determine if the interference is radiation picked up by the anleani or by the receiver
itself. This ean be done by grounding the antenna lead where it feaves the receiver. i
the motor inlerference stops, it is quite certain that it is being picked up on the antenna.
It the interference confinues, the indication is that part of the noise is being picked ap by
the receiver itsclf,

G—-IT the latter indication is obscerved. that the interference is being picked up by the re-
ceiver, make sure that all ground connections are clean and light. 1 the instruclions for
iustalling the receiver have been carefully followed and all the recciver wires have been
kept out of the molor compartment, theee should be no recciver pickup,

7—In the case of antenna pickup ol molor interference, firsl be sure that the antenna lead
is properly shielded Itom the recciver to the antenna and that this shicld is properly
grounded. If this precaution has been taken, the rolor arnn ol the distributor should be
peened to reduced the gap between it and the conlacts in the distribulor head. Extreme
caution shonld be used in doing his lo prevent harming the distributor. Fhe gap between
the arm and the coutacls should be held to about 004 inch waximun, but care masl he
taken that the rolor does not brush any ol the contacts. Building up the rotor arm with
solder is not recommended as the solder is soon burned away. Pecn the rotor arm by
placing it on a flat steel block and hannner the end of Ui rotor carelully with o small
machinist’s hammer. Repeat this operation until there s just suflicicnt clearance (aboul
004 inch). Dress the end of the rolor withia file, to its original shape. The judging of the
correct amount of lengthening of the rolor arm may he done by potling a heavy chalk
mark ou cach of the contacts, After the arm s lenglhened, the distributor is assembled
and the motor turucd over so that the arnn nakes a complete revolution. The cap is then
removed and the end of the arm examined for traces of chalk. I o mark is found, the
contacts are examined to delevmine which one has close spacing and the arm filed lo clear
it (or them). If lhe distributor head is considerably “oll center”, il may be necessary lo
replace it. If there is evidence of the rotor tonching the contacts, fite off aboul 001 inch
and recheck, [If the rotor is double ended, hoth ends should be treated in the same man-
ner. The operation should be complete on one cud belore doing the other,

8—1If the motor interference still conlinues, remove the high tension lead between the coil
and dislributor, turn on the ignition switch and crank the car by hand. If “clicking™ is
heard in the loud speaker, the indicalion is that part of the inlerference al least is from
the low tension circuit or breaker poinls in the disteibutor. I this is the case, remose the
primary lead running from the ignition coil to the breaker points on the distributor and
replace it with a picee of No. T shiclded low tension cable. The shield of this cable should
be grounded in two places with connections s shortl as possible. If necessary, reploce the
lead from the switch to the ignition coil with Noo Ul shielded Tow tension cable, making
good ground connections to the shiclding. Care muost be tiken with the shiclded Jeads so
that the conneclions to the coil switeh or distributor are not gronnded. Never use a by-
pass capacitor on the distributor side ol the primary ol the coil as the operation of the
motor will be aff'ected.

9—Afler making test given in () and no ehicking was heavd it aey be asstimed that the in-
terference is coming from the high teasion secondary cireuit of the jgnition system. Al

low tension wires which ron parallel to or in the licld of the high lension cirenits acl as
carriers and they should be moved whenever possible, or the Bigh lension wires re-ranted.
L cases wheve the high tension manilold is used fo honse Tow tension wires, the removal
of the low tension wires from e manilold will be sullicient. To cars where the ignilion
coil is mounted on the instrument panel or clsewhere nnder the cowl, one of two pro-
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~In many cases a good electrical contact hetween the snolor block,

cedures should be followed. First, shield the high -lension lead from the coil lo the dis-
Wrihutor, This may be done by covering the Iead with Rexible loont and running the shield
of hollow copper braid over the loom. The shield should be grounded Lo the Frame of the
coil alt one end and lo the motor bloek or high tension numifold at the other. ‘This lead
should be run as direclly as possible from the coil to the molor compartinent, even if it
necessitaled drilling @ new hole in the dash. Second, it ay be necessary as o last resort
to move the ignition coil (or coils) into the motor compartment on account of coupling of
the clectro-magnetic ficld of the coil with the receiver apparatus. Mount the coil on the
molor block as near as possible to the distributor, making sure that a good ground contacl
is maintaincd 1 QL is pecessary {o mount the coil above the molor, make sure thal a loca-
tion is sclected where the coil will stay suflicicutly cool. The new prinmary wives required
should be of No. M shiclded Tow tension cable. These wires should notl be vun close to the
high tension leads amd the shiclds should be well grounded.

sh, and frame of the
ar will climinate much of the inferfercuce. These electrical conpections may he made by
conueeting logether the parts with shorl picees of one inch copper braid. Souch bonding
may be particularly necessary on those cars having the motor mounted on rubber, in such
cases the bonds From the motor block must be long enough lo allow for vibration. A
sood connection between the instrument panel and the body and frame of the car may
aid materially,

Fxery wire, rod, or pipe that runs from the motor compartment through the dash may
radiale iterl we and they shoutd e gronnded to the dash. Use hicavy flexible copper
conductor or broid to ground, then to the dash, allowing lor any movement ne
the rods. If they are vosly, scrape them elean so thal the copper conductor niay be seeuve-
Iy soldered to them, The wire conduil that vuns o the base of the distributor in some cars
should also be grovnded in the same manner. I many cases the stecring column niist
be bonded 1o e dash,

ssary of

-In some cases the interference being heard will be caused by loose wires in the electrical

system of the ¢ars Connections o all Tights, horn button and horn, cigar lighters, cle.,
should be choeked 1o sec that the contacts ave elean and the wire connections arve tight,
The comnection of 2 P-23163 Capacitor on the baltery lead feeding one or more of these
tHems will sometimes five a deeided effect on the interlerence. This is especiatly trie of
the dome Light wires whean o roof antenna is used.

Any metal parts of the car making imperfect or intermiltent conlact with the metal case
of the receiver or associated equipment will canse noises in the loud spealer. Fo pre-
vent suclvinterterence, choke wires or rods, speedomelter cables, copper tubes, ele., shonld
nol he allowed to val on the receiver. The battery, or other eables, should be seenved o
that they will not make poor or internfittent contact willy the melal parts of the car.

- Cars which have the high teasion wiring near the botlom of the engine compartment will

have a great amount of inlerference infroduced throngh the wooden loe boards. The pas-
senger will transfer this interference o the autenna through his body. A gromded
sereci over the toe boards on the passenger side will eliminate this interference.,

The ignition systent of the car must be kept in good condition. Plugs thal arve Touled or
have improperly adjusted gaps will affeet the operation of the receiver as wel as thatl of
the cor. The smine is true of burned or improperly adjusted breaker points.

Electrical disturbances from nearby power lines or other eleetrical equipment shonld not
be confused with ignition interference. Such disturbances will be heard whether or nol
the motor is running, but the ignition interference should be checked in a loeation 1hat
is free from other disturbances.

——————————
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SECTION 2—ANTENNA INSTALLATION If the receiver is to be located at the right-hand side of the car, the shiclded lead-in
should be connected to that side of the anlenna. If the receiver is to be on the Ieft-hand
side of the car, the lead-in should be connecled 1o the left-band front corner of lhe an-
lenna. (Sce paragraph 6 on ““Conncction 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 lo one carner of- the antenna. If an unlinned or ungalvanized screen
is used il is desirable to solder a bond across the eptire front edge of the screen antenna
and solder around the edges of the hole provided for the dome light as shown in Fig. 7,

Rourr ANTENNAS:

A rool antenna should be used for elliciency and best results for distance reception. There
are Tour types of top construction (besides the open and convertible cars) conunouly used by the
attonwbile manutacturers. These types with their particular antenna installation are as follows:

1—Tops With Stal Conslruclion—In these cars (he headlining should be lowered, working

from the front to rear, This can be accomplished by removing the moulding between the
windshicld and the top of the car. This moulding is usually held in place by two or three
screws. Neat ranove the moulding on both sides of the car, running froin the front of
the ¢ar to the back of the rear door. Now drop the headlining from the top of the car.

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

Three inches should be maintained as clearance between the screen and all metal
work of the lop 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 the dome light and switch must be run along the side of the
top frame and then along the top edge of the side of a bow lo the dome light fixture. In
some cases it will be necessary to shicld this dome light lead on account of ignition inter-
ference.

Tack the screen lo the bow which is farthest in the rear but which will slill give the
required three inches clearance from the rear melal apron. With the end of the screen
lined up with the bottom front ¢dge of the bow, the screen is tacked against the face of
the bow, close to the lop, as shown in Fig. 6. 1t is nccessary to tack the screen in this
nranner so that the listing strip used to support the headlining can also be tacked to
the face of the bow.

On bows on which the listing strip is not tacked, the sereen mnay be tacked along the
Yottom of the bow as shown in Fig. 6. The screen should be lacked to each bow from
the back to the front. Do not allow the screen to come closer thun three inches to the
metal aprons along the sides and the metal frame above the windshield.

TAQ SCHEEN 1O S OF THOM BOWS
B E AT RN \ AT WHOH O GTNG ST

0P BOW NEAREST PEAR OF CAR
BUT AT LEAST THPEE INCHES FROM METAL ARRON

SOLOED EDGES OF WIRE SCEEEN AZOUND DOME LIGHT
CLEARANCE HOLE AND AT BOTH ENDS.

TACE STBHEM 1D BC TICAS 43 HOW t/
WHERE UYING [TEE NOT U L

Fig. 6. Mcthod of Installing Screen Antenna.

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

If the system is free from grounds, the headlining and trim nay be replaced.. Afler
this is done, check the antenna again for grounds.

2—Tops With Poultry Wire Reinforcement-—--\When cleared of grounds, the poultry wire net-

ting used in some automobile tops may be used as an anlenna. This may be done in one
of two ways. The top deck may be removed and the netting cut away from where the
cdges ground on the car body, but the more practical method is 1o 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 culting 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 be pulled tight enough to hold up the center portion of the screen and thus pre-
vent the 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 done light wires may have to be rearranged so that there is a mini-
mum of coupling between them and the antenna.

3—Tops With Fabric Construction—In a few cases this. top construction will be encoun-

tered; it is similar to the slat type except that the wood slats are replaced with strips of
muslin streiched over the wooden bows. If these strips are not tacked to the bows, the
antenna screen may be slipped in between the strips and the bows. In such case.-the
sercen need only he tacked to the front and back bows used to support the antenna. In
case the strips arc tacked to the bows, the antenna should be installed and the lead ton-
nected in the same manner as with the slat type construction. The edges of the antenna
screen should be kept three inches away from the mctal parls 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
cnds are fastened by hrackets 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-
necled to onc of the braces. Disconnect it from the brace and run a new lead lo the ear
body for the dome light ground. When both braces have been insulated the antenna
should be instailed as detailed above,

1 @39Vd NAISOdHAS



PAGE 1-5 SYMPOSIUM

6—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 car. 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 the wire
antenna in the top, it will'be 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: 1
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 i
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
FRAMEWORK OF CAR

ROOF: ANTENNA SCREEN

8ARE CONDUCTOR
COVERED wWiTH
FRICTION TAPE

BARE CONDUCTOR COVERED
WITH FRICTION TAPE

SHIELDING OVER ANTENNA LEAD CONNECTED TO
METAL FRAMEWORK OF CAR

TO ANTENNA IN
ROOF OF CAR

SHIELDED ANTENNA LEAD

SHIELDED ANTENNA LEAD

Fig. 7. Method of Connecting Shielded Antenna Lead.
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koot intemna - For efficiercy and best results for distance reception,a Reotf Antenna should
be used. There are four types of top censtruction ¢ommonly mused by the automoblle menufac-
turer. First, tops with clat construction: In these cars the headlinirg should be lewered,
worring from the front to rear. This can be done by removing the moulding between the wind-
srield and the top of the car which i1s usually held in place by two or three screws, Then
removing the mouldirgz on both sides that runs from the front of the car to tne back of the
rrar deom, wren this 1s removed you will notice the headlining is tacked to the trim rail.
Femove the tachs rrom this, and the headlining will drop down. When replacing this hcad-
1 ninp 1f care is taken tc put the tacks back In thelr original holes,and moulding put back
i place, 11t will ve hard to tell that it has been taken down. After the headlining Is
dowr, If the top {u of slat construction, #18 rubber covered stranded wire may be strung
back and rorth btetween the glais, tacking 1t to the front of the top and to the last bow
uced. About 60 to 7L feet of wire is sufficient, e sure to Keep the wire at least four
ircnes from the metil sides of the top which 1s called the quarter deck. A lead-in snould
Le fustencd to one end of this wire and.brought down through the corner post most conven-
ient to the locatlon of tre receiver, It is also possible to use, instead of this stranded
wire, copper screeming.  vWhen this latter is used, care should be taker, that the screern is
Kept 4t least three incres from any metal part of the car and the dome light. See Figure 4
which shows how this type of antenna chould be installed. A stranded copper, rubber and
corton covered lead-in wire should then be soldered to the front corner nearest the re-
celver und then run dovn through the corner post. Be sure that the screen is tacked se-
curely 1o *the bows, belng careful not to tacx the screen to those bows to which the head-
linin~ sirip is fastened,

fops W.tt Wire Construction - The headlining is removed by following the same procedure as
abeve.. e wire mesh may te used as an antenna by cutting out a three inch etrip around
ihe four riuves. The center portion of the mesh is then laced securely to the part still
remainin;; attached to the car by use of a strong cord. This should be pulled tipght enough
to hold the center portiorn of the mesh up and to prevent the top from sagging. A lead-in
st.ould te roldered to the corner of this mech nearest the receiver and run down tke corner
pest.  The dome light wires may have to be re-arranged so that there Is a minimum of cou-
pling between them and the antenna,

Fabric Top Ccnstruction - The same procedure can be followed as In the slat, top constiruc-
tion with the excejtion that if you use a copper screen, 1t should te placed on top of the
bowg and tacked at toth ends,

Cars with Metal Braces - Some cars have metal diagonal braces to strengthen the top and
usually thesec braces are fastened in wood at the rear and in a metal frame at the front.
It will be nernssary that these braces be freed of grounds or the efficiency of the antennu
will be greatly reduced. This can be done by removing the braces at the front and reaming
the holes to allow the use of a fibre washer or Sleeve bushing to insulate the cross brace
Lolts from the brickets. Usually one of the dome light wires Is connected to one Of the
tracec znd this lead will have to be disconnected from the brace and a new lead run to the
body of the car.

-innany io.rd Flaie Antenna - For ease of installation and minimum reguirewent of time the
M:jestic #0585 Running Board Antenna 1s recommended and may be purchased from the Majectic
Distributor in your territory The Majestic Running Board Antenna comes complete with
fnstructions for mounting and 1s shown completely installed 1 Figure 3.

Peen the rotor. It may be necessary to feduce the gap between the rotor arm and contacts
of the distributor head. Extreme care should be used In this operation to prevent haruing
the distributor. Peen the rotor by placing it on a flat steel block and hammering the end
wilh a small machinist’s hammer. Repeat this operation until there 1s Just sufficlent
clearance ~ about .0U4%. ‘fhe rotor must not be allowed to touch the contacts. 1f there Is
cvidence of the rotor tcuching the contacts, file off about .001® and recheck. bt Loy
up the rotor arm with solder 1s rnot recommended au the solder 1s very soon burned away. In®
some cases, where the rctor 1s badly worn, it may be test to substitute & new one.

If the motor interfercnce still continues, 1t may be well to d=termine the source. Thic
can be done by ramoving the high tension lead from the coil to the distributor, turning on
the fgnition switch and cranking the car by hand. It a clicking is heard in the gopeaker,
you may be surc that part of the trcuble comes from the breaker peints irn the aistributer
or low tension circuit. It w111 then be necessary t¢ remove the primary lc.d which runs
from the coil to breaker points on tre distributor, an¢ replace it wit» a No. 14 shielded
low tension cabtle, being sure not te run close to the hipgh tension leaas. The cnielding
must be grounded in at least two places. All ground connections must te as short as jos-
sible. It may be nccessary to remove the lead from the switch to the cc¢il and rep.uce vith
a No. 14 shielded low tension cable telng sure to ground the shieliing. Care rust be used
when snielding so as not to short the coll or switch. levaer use a oy-pass condenser on
this jart of the circuit because 1t will effect the operation of the motor.

When you have tested to aeterwrine the cource of moter interference and no clicking was
neard in the speaker, we may assume that the interference Is coming from the high tension
or seconcaly circuit which {g possibly tie wirst source ¢f motor interference. 211 wlres
which run parallel to cr witrirn tre T1el. of iLhic part ¢f tre circuit act as carriers and
should be noved whencver possible, or tiwe hipn tension wire re-routed. Sometimec the car
manufacturer utillzes the high tension manirold to hold various wires and Jjust removing
them from the manifoeld »ii1l be sufficient. bc careful to keep the high tension lead as far
as possible from the receiver. 1f after noving the wires, the interference continues, the
high tension lead should be shielded. Care should be used when shielding the nigh tension
lead to prevent the current from leaking throupgh to ground. To prevent this first cover
the high tension leaa with loom, then run thiy chieldiny over the loom. Tne shielding must
be grounded In st least two places (Lo the coil and motor block or high tension manifold).
When the coil is under the cowl or btuikhead, the high tensicn lead should run as direct as
possible to the motor compartment. This will cometimec necessitate drilling a new hole
about cne-half inch in diameter in the firewail or dash.

Due to the electro-magretic field rurrcunding the ipniticn teil, 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 ns porsible and be sure that a good grcund con-
nection is maintained, It 1t is fourd necessary to mouriL the coil over trne motor, care
should be taken that it 1s so mounted as to stay sufficiently coel. New primary wires will
be required and shielded Ne, 14 low tension ignition cable should be used, Caution. De not
Tun these wires close to the hipgl tensien lead, but ground them well. ONLY MOVE THIS CCIL
AS A LAST RESORT.

In 2 number of cases,the establishing of a good electrical contact between the motor block,
firewall and frame of the car will eliminate much of the interference. In assemdbling
autcmobiles, 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, 1t ic especlally desirable to maintain all the metal
parts of the car at the same ground potential. This 1s accomplished Ly connecting together
with short pieces of shielding tne motor block, frame, and firewall and sometimes the budy
of the car. Bonding may be particularly necessary on those cars having the motor mounted
on rubber blocks. wWhen bonding the 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-
neetion with the Majestic Automobile Receiver eonsists of two types of op-
tional choice to the purehaser.

n cases where the automobile is to be used at extensive distances from
hroadeasting stations, rathey than in the metropolitan areas of large citics where
broadeasting stations ave numerous, the top antenna is recommended.

Several types of top antenna installation are illustrated in this Manual. A
three to four inch elearance must be maintained from the roof’s metal shell ax
well as about the dome light wiring,

In cases where the antomobile will be driven in the eity prineipally, or in
localities not in exeess of 150 miles from Lurge broadeasting stations, the Under
Carriage Antenna may be used.

CAR TOP COVERING
DRILL CLOTH'Z
- Y.
f‘{'m
DITIONA
ToP / ANTENNA
0\16}06 LEAO

BOTTOM FLAPS

HEE
1

BACK

$5 U5 L9 25 45 19 29 5 U L4 4

INSTALLATION OF ANTENNA FOR OPEN CAR

It s ahsolutely necessary to have the vadio chassisgronnded to the frame of

the caras well as the control cable and all shielded leads. When a ground eon-
neetion s made, it nnist he soldered tight and on o elean surface. Grounding
the Renote Control Drive Housing is not necessary,

It will be found that the above standard filter system will eliminate motor
noise 1 practically all wakes of cars. In these cases where wotor noise is not
sufficiently veduced by the standard filter system, a small amount of investi-
gation will indieate which leads are causing the tivuble and require shielding
or an additional filter condenser,

R ——
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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. i 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 low 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 pjteh depending on the
speed of the car. In case noise of this kind is
experienced a condenser of 0.5 Mfd. capacity
should br connected from the battery con-
nection of generator to the ground or frame
of the machine at the most convenicnt point.

If noisy operation continues while the engine
is running after the above procedure has heen
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. 1If 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
sectioh (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 he:
audio frequency, move the ignition coil of the
automobile awiy 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. I4 airplance ignition cable
and ground the shicld of this cable at the
nearest convenient point using a short heavy
Jead for the ground conncection. Replace the
low tension lead from the coil to the distributor
with No. 14 armorcd 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 pliace a cepper 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 seneral 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 o1 energy collecting system. This is
a tinfoil covered tape which is laid lengthwisc
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. If 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 roll 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 -oof 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 Jug on the antenna tape. Make the soldered
connection as flat 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 s
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. Usuak
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 ke soldered to the antenna lead from
the receiver and the soldered connection taped.

In some cars 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 tape 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 meta!

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
gxsxrnished as shown in list of accessories page

One spark plug sup-
pressor is required on each spark plug. Two
distributer suppressors are used, one being
placed over the distrjbuter in the lead from the

‘éoil as shown and the other-at the coil in the

same lead from the distributer to the coil.

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

In many makes of cars on the market, therc
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 chms 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
tead 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.

8-1 HIOVd NWAISOdINAS
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Electrical Interference in Auto-
Radios

Interference in aute-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.
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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 bDest
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
systemn, and are due to spark dis-
charges. The origin of tlie interference
may be
(19 at the spark plugs,

(2) at the high tension distributor or
at pourly connected leads in its
circuits,

(3) at the low tension interrupter, or

(4) at the generator brushes.

These various forms of. discharges
produce oscillations ai an audio rate,
and are of sufficient intensity to be
picked up by the car antenna even
though the supply leuads to the radio
are filtered or shielded. These oscil-
Jations may also be picked up by the
receiver by conduction along the cor
wiring and other insulated conductors.
Shielding

Such interference may be reduced
by cowmpletely shielding the entire
electrical system of the car. However,
this is rather a diflicult 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 avpliances.

You can begin by taking it for
granted that most, if not all, the mter-
ierence occurs in the. engine coinparts
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

‘the interrupter to ground.

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 omne 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 a 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
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 of the ignition coil to
ground, This condenser .effectively
grounds the high-frequency impulses ut
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 brysh lighting generator. A
fixed condenser C connected across the
contacts of tie cut-out is usually suffi-
cient to eliminate any surges produced
by sparking at the commutator of the
generator. The condenser C should bhe
grounded to the frame of the genera-
tor.

LIGHTS
EYC

Fig. 2. Typical circuit of third brush
lighting generator., Condenser C eli-
minates the possibility of wvoltage
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 &nd
make sure that both the chassis
and shielding braid are careful-
ly- grounded.

{b) 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 leaky
high-tensou cables.

(¢) Connect the rotor and spark plug
suppressors, the generator coa-
denser, and the condenser on
the supply side of the coil.
Make sure that resistors, when
used, are close to the proper
terminals, and keep ‘the coa-
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 far from the dis-
tributor, move it if it is allowed.

(g) If the coil must remain remote
from the distributor, 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 ciose 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 unear the source of interfer-
ence as possible. If this reduces
the interference insert a filter
in these leads.

(1) Check the grounding of thesteer-
ing column. If necessary add a
flexible copper braid between
the tube or colummn, 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 installs.
tion.

1f 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, Proccedings, I. R. E.,
Waril, 1932)

Philco Transitone Aerial
Installation Data

Within certain limits, a large anten-
na will deliver greater signal strength
than a small one. The signal impressed
‘on 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 betweea
earth and the flat top portion of the
antenna, for in the automobile no easth
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 i3
secured whén the largest possible an-
tenna is installed in the top of. the
car, when it is farthest separated {rom
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 cohsidering 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 and Cross Braces.

5. Open and Convertible.

The slat 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 supparting
the top padding.

' Metal bows may be encountered in
a few cars, or there may be metal re-
enforcement biackets on some of the
bows. .In a few cases, metal diagon.l
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 manufacturars
have been able to build in a good car
antenna. A few of the car factories
instali a wire antenna in the roof.

Cars With Slat Top Construction

The headlining should be lowered from
front to back s0 that a copper. screen
antenna can be installed in the roof.

1. Use a good grade of copper screen.
No. 14 or No. 16 mesh, 36-inches wide
is satisfactory and can be used in
practically all installations.

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

3. The wiring in the top to the dome

!ight 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

3hould 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 iead-in should be
soldered to the ‘left front cormer. It is
a good plan to solder or bond the
whole front edge of the antenna scieen.

5. The copper screen must be ‘facked
securely so that it cannot come Inose.

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

Tack the screen to the farthest bow
in the rear that willi 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 betacked
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 fhe screen. Do
not come. closer than three inches to
the metal aprons along the sides and
the metal frame above the windshie'd.

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 tobring
the lead-in down through the wind
hose along the side of the corner posl.

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

Use a high resistance voltneter and
a 45-volt battery, tesfing between the
antenna lead-in and the body of the
car. Do not hold the test connections
fo the antenna and the car body with
your fingers,—as the leakage agrogs
your body will cause a high reading
on the meter.

Having made certain that the an-
tenna system is clear of ground and
leaks, proceed with replacingithe head-
lining and trim.

Cars With Poultry Wire
Reenforcement

The poultry wire when cieared of
grounds may be used as an antenna.
This may be done i 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-
iining the entire length of the car and
clear from beneath. . .

A strip.three inches wide is cut from
the poultry wire reenforcement around
the four sides. The poultry screen is
then laced securely in place using dou-
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-in must
be soldered across the front end of the
screen and brought down the fromt
right corner post. In cases where the
post fis 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 car;.

Rearrange the dome light wiring so
that there is a minimum coupling be-
tween the wires and the poultry wice
an‘enna. 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 cars in much
the same manner used in cars with,
the slat top comstruction. 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 top, the braces must be
freed of grounds or the efficiency 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 corner
posts.

Drop the headlining and work from
the inside of the car. Release the
front end of the braces. Ream out the
hote 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
lead from the brace and rum a new
ground to the car body.

When both’ braces have been in-
sulated, the antenna can be installed
in the standdrd manner.

Cars With Metal Bows

In a few -cars in which metal bows
are encountered, a ‘different kind of an-
tenna is used.

After the headiining has been low-
ered, provisions are made to install a
wire antenna. Screw eyes or staplés
should be securely fastened around the
wood top frame of the car and sepa-
rated from the bows by at least thrae
inches. They shouid 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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Test 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. Sinceg
the antenna cannot in any manner in-
terfere with this, a wire antenna is the
only practical one.

Remove the top material and lay it
back, leaving the side flaps in place.
Secure a piece of top fabric, maiching
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 abont
the length of it. Punch holes in the
drill cloth through which the antennu
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-gange siranded rubbes cov-
ered wire and weave it back and forth
throngh the holes in the cloth. When
completed, the cloth is fastened to the
front and rear bhows only.

The antenna lead-in must be brought
down in the rear so the top may be
lowered easily

The top maierial and all trim must
be carefully replaced. While it is hard-
Iy probable that the antenna is
grounded, check it with a voltmeter ‘o
mike sure.

Shielding

In the past, a greut number of ser-
vice men were prone to shield the high
tension leads indiscriminately. This gave
rise to numerous complaints on the
car performunce. There is never any
need for shielding the high tension
leads. The only possible exception to
this i= when the coil is monnted on
the instrument panel and practicalir
touches the receiver,
sion coil lead should be shielded in
such cases in the following manne

First cover the lead with a piece of
Jjoom similar to that used on the 3"
cabies. Then cover this with holl,.w
copper braid. The shielding on the
cable should start one inch from the
coil terminal and be carried on thronzh
the engine compartment. Ground ‘he
shielding with a pigtail at the dash.
Shielded Antenna Lead

If a stubborn case of interference :is
encountered, shielding the antenna lead
petween the receiver housing and the
point where the lead-in leaves the front
corner post will usunally be very ef
fective. The shield must extend fro.
the corner post to the receiver hons-
ing and Dbe bonded to it.

Do not use the so called shielded
antenna. lead-in wire as the losses dre
too great. The hest lead suitable f{or
this s 7 m/m 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 the dash by pipe lines,
rods and wires. To prevent this, some
precautions ar. necessary.

The high ten-

Isolate the high tension leads froau
the rest of the car wiring. Never run
low tension wires from the coil, horn
wires or other cables in the high len-
sion manifold or cinse to the high ten-
sion cables and paraliel to them

Additional interference condensers
may sometimes be needed an fuse blocks,
on the ammeter, or possihly on the
dome light lead where it enters the
front corner post. Always connect the
“A" lead to the car battery. Unnecos.
sary interference will most likely be
enconntered if the "“A" lead is con-
nected elsewhere.

Occasional'y it will be necessary to
bond the dash to engine block. Use
heavy copper braid for this, bolting tbe
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 seoldering the other endtn
the parts to be bonded. Keep all bonids
as short as possible, but allow sufli-
cient slack so as not to interfere wit .
the operation of choke rods, etc.

Output tubes used as Class B am-
plifiers in auto-radio receivers must be
of identical characteristics. For that
matter, all such systems irrespective
of their use, in automobiles or other:
wize must use tnbes with operating
characteristics which differ as little as
possihle.

*

“B" batteries shonld not be located
near the exhaunst pipe. Too much heat
will greatly teduce the operating lite
of the plate voltaze sowmce. Make cer:
tain that the "DB” hattery bhox com
pletely houses the batteries. otherwise
there is danger of ruining the batterics
during spraying of the springs of the
car or when passing throngh puddles.

*

Measured voltage: One peculiar cou-
dition noted in connection with anto.
mobile radio receivers is that relating
to the measurcd voltage across the fila-
ments of the tubes in the receivers.
Aszuming 6.3 volt tubes, tests have
shown that tubes in rteceivers operated
when the generator was charging at
a rate of about 10 amperes, were heing
subjected th a patential ol from 8.5
ty about 9% volt=. Normally the op=n
citenit  voltaze o1 the average gen
erator nsed to charge car batteries is
about 30 ta 35 volts, However, when
this genetator is connected across a
6 volt battery. one wenld expect that
the voltaze output ot the baitery
would not be greater than that to bhe
obtained right after {ull charge, nr
about K5 volt:. Tests have show:
that the battery voltage during gas-
sing will rise a= high or slighly above
T volts, but the treason for a 9 voit
autput is mystifyving. A possible rea-
son for such a condition lies in un-
due agitation of the electiolyte, canse:d
by the vibration conveyed to the bat-
tery when the car ix in motion, or
even when standing idle when the
motor is accelerated up to a specd
equivalent to abont 27 milez per hour

Plymouth and Desoto Radio
Installations

Many Service Men have sweated and fret.
ted and perhaps lost rcligion when making
radio installations 1n the above menuoned
cars. One of the leading Service Men tn New
Orleans recantly 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-
cred the trouble. It so happens that in the
new models the motor firing spark is still
heard in the loudspeaker regardless of all
precavrions suggested by the manufacturer.
Mr. Riache discovered that this trouble was
caused by the “hot” wire runming from the
ammcter oo the dash board to the dome light
This unshiclded lead comes near the over-
head antenna and feeds the notse to it

Mr. Rlacke found that by connecting an
0.5-mid. (ondonscr from the lead (red)
where it mukes contact with the ammeter
to the ground (frame of car) thus rouble
was cnnrely ehmnated

E. T. Jones.

Auto-Radio Antenna

When making an auto-radio antenna :n-
wallation 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 lires, onc soon arrives
at a very dehmite practical limit, depending
on the body style of the car, beyond which
no further improvement 1s possible, Increas-
ing the antenna pick-up is unquestionably
onc 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 SO per cent
increase in signal strength is here descaibed.
It involves the use of a regular roof an-
tenna, an under-the-cir antenna (counte:-
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
rcof antenna. The potential difference be-
tween the roof antenna and the counterpoise,
will be greater than the potential of eieher
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.
Cne further requirement is necessary in that
the antenna coil must be “foating,” or, in
other words, disconnected on the ground side
from the chassis. This is necessary to avoid
shorting out the counterpoise to ground.

The antenna and counterpoise should meet
in a twisted pair of wires at some point re-
mote from the engine and coaveyed 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 linle improvement. The an-
tenna and counterpoise should be installed
with the same care as though they were to
be used alone.

Albhed E. Teachman,

E—— A
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Squage "B” Barrery Conrainer No, 21933
For Usr wiTH MooEL 81-B or 81-C.

= ™

Loxc “B" Barrery Conrtainer No. 21932
- For Use wite MouveL 81-B or 81-C.

Mooer 81-C Cuassis anp “C”

Barrery Conrainer No. 21931
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Moper 81-B Cuassts anp “C”
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v —

Mover 81 Cuassis ann Barrery ConNTAINER.

(For under-floor mounting.)
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PAGE 1-6 A.-K.

| MODEL 424,534
Socket, Chassis ATWATER KENT MFG. CO.

Parts List

CEES

veaTen Ao *
vl:::;lcn:l. PRLETINEA cK3
(STC WOTT)

UL 4 GRAY
g T1 |
owe no. 410
MOOCL 424
TYPC 1m

Top View. Chairts of receiver and power unit sections.

PARTS AND PRICE LIST FOR MODEL 424, No. 35000

Part No. Name of Part List Price Diam.,
23483A  Volume control, complete less leads, .smeg. ....... $ .55 Code Part . N
25287 Variable condenser rotor, stator, and frame.......... 1.3§ No. No. Description List Price
2§379 On-off lockswitch.......... goaacacgaoaac DI .40 Cia 18040 .00sMF, 200 volts, inductive.............. 20
25595 Inverter and synchronous rectifier complete. .. ... ... 5.95 Cry 24379 10MF, 25 volt, dry electrolytic ........... .40
Ci4 25385 8MF, aso volts, dry electrolytic . ..... ... 65
Dia. TRANSFORMERS 8:2 33070 'oﬂr:da;' 450 vo}ts .................. R ¥ ]
Code Part 16 33070 OosMF 450 wvolts . ... .ol Y
No. No. Description List Price Ci17 129030 .03MF, 450 volts, N. 1. . .. .. goaaao:e ... 30
*T: 33140 No.tR.F.T ... . ... ... ... .. S $ .50 Ci8 125384 8MF, 300 volts, dry electrolytic .......... a5
T2 33150 No. 2 R.F. T and oscillator trans. ... ... ..... .60 Crg 31150 .3MF, 100 volts, N. L............. e 35
Ty 25505 No. 1l F.T.less trimmers. ................. 55 Cio 37630 .01MF, 300 volts, inductive. ........ aceee 030
Ts 33360 NoaLF.T. ... ... ... ... ... .. .. EY]
Ts 25371 Power transformer . .. ............. ... ..... 1.60 CHOKES 3
T6 25608 O‘utpl.lt transformer . ........ RECERERRRREERE 8¢ CK1 17015 R.F.“B"filterchoke .................. 25
*In late sets, T1 is shielded, and the part number is 33750, $.50. CKa 33450 A.F. “B"filterchoke . ............. ... 1.20
RESISTORS CK3 133530 R.F.“A"filterchoke .............. ... 40
R1 30360 gllue‘gray ...... 1,000,0C0 oll:ms. '//; watt. ... .. $ .10 TRIMMERS
Ra  333%0 ue . ............ 2,000 ohms, }§ watt....... .10 :
Ry 3038 Red-green ........ 3.3¢0 ohms, ¥ watt. ... .. .10 23' A4 338% gouf)lel I'FF' Lt T[3? aooo0as00a0m 0000 -30 |
R4y 18520 Flexible. ... ... ..... 700hms,. .. ....... ... . a8 5 24495 Oingle L E. trimmer ............ Caocn
Rg 26160 White. ... ... .... 40,000 ohms, % watt. .. ... .10
R6 30340 Redblue........ 100,000 ohms, Y5 watt. ... .. . .10 SUPPRESSOR PARTS N
R7 30370 Green......... 3,000,000 ohms, ! watt. . ... .. .10 Part No. Name of Parts List Price
R8 31970 Redyellow.... .. 350,0c0 ohms, 4 watt....... (10 ar143 Plug suppressor. .......... ... 80000 00g00@O00G $ .30
&9 30350 lB“lladi(l;ll)urple e ~-.*°°'8°°°: ::;‘:— Y5 owate. ... :? 31144 gistributot susptessor N RSITITIY DI .30
10 30120 Flexible...... .. .... hoagaaanaoapoas . 60 erato r, tMF, ts
Riz 30350 Black-purple ... 500,000 ohms, J§ watt. ... .10 2 5ol it e DO S e i
Ria 30370 Green......... 2,000,000 ohms, 35 watt....... .10 : .

CONDENSERS

30260 SOMMF Letter E stamped on washer 35386 Speaker complete

. ' 25604 Cone assembly
g;zgg 6::1?\[;)\;?-‘0 :’g:l:i‘oﬁs; ll'n'i"_'; """""""""" : 25607 Field coil (8 ohms approximately)

33660 .0033MF, 450 volts, iriductive - 25608 Cutput transformer (T6) ............... ;
j11€0  .0sMF, 100 volts, N. I

26830 .0sMF, 300 volts, N. 1. . .................... MISCELLANEOUS PARTS

33630 250MMF (dcuble) 450 volts, inductive g 24169 Dial or volume control knob. . .., . 30000000 0p 00 ] 17130
33640 .cOIMF, 450 volts, N. 1................... - 21407 Diallamp 68 wolts...................... c.e.. 220
1530 aMF oo wvolts, N. 1., .. ... ... ... ... . ... . “Fuse (10amps.) ... vvviit e ian it e i 0§
23250 .01MF (metal case) 450 volts . Lockswitch key ? .

27630 .c1MPF, 200 volts, inductive .. . d K Instruction sheet (F-1071)
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PAGE 1-2 AUTOMATIC

Notes

SV AUTOMATIC RADIO MFG. CO. -

INSTRUCTIONS FOR INSTALLING

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 powcr 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. DPlace sct 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 unit in position under cowl, connect shielded cable with
so(tiket 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 conncctions 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.

ol

3 /i
Yellow [/ -
Green -y

Terminal Stecp

fig. 5]

3. Connect YELLOW wire of shielded cable coming from speaker to UN-
CROUNDED side of storage battery and BLACK lead to GROUNDED side—
making sure bailery connections are clean and secure. lt is also advisable to apply
vaseline to battery lugs to prevent corrosion.
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MODEL 1680-A

CARTER GENEMOTOR CORP. MODEL 16354
MODEL 4880=A
MODEL 4636-=A
MODEL 1136-A
MODEL 1180-A
B 40 Turns No.15 <5000 Turns + .
h "Choke,_ Ked
R
— === 90\
"“'_' Yellow
v X /
4 mf
Jmf, o— _ Model 1680A,1636A
40 Turns No.i5 Black, >
Field eoils act also _-I- 2mf.
as chokes —
+ 40 Turag No.1S _WZGOO Tourns + >
A ChOKT 5 “B“Choke. 3
odm o]
4wt/ 3
.lmf‘: — N

= .2 mf. .
= lfodel 4680A,4635A4,1135A,11804

Nur MAay Be qp
@ Soco&rRED 7O Nur May 8=
° BRsE Sococeeo On

INsS10e OF CAN
For Mouwnrinve

Swownve UNnoer Che

€p
q
q
€ Eﬁﬂ@*
WE Do Nor Rsccomeno THis

Nor MounT IN Tvee MounvrinG. TF Mounreoln
Do Q oY. In THIS Posirion USE SPONGE
7H1S __LPosSITIioN RuBBER AS SHownN ABOVE,

Sponvce RuvBBER




Radio sets having only two B. wires do not
require an intermediate tap at the Elimina-
tor as the necessary resigtors are in the

get.
intermediate tap.

Sets having three B wires require an
This tap is set at the

faotory at 90 volts on 180 volt output and

674 volts on 136 volt output.

Usually this

unit.,

tighten sorew.

The tap may be moved to & position E [
where best results are obtained,
When Eliminators with in-
termediate tap ars used with set having 8
B wireg disregard the intermediate tap,

oconnect the 2 B wires from the set to B-
and B+ on the Eliminator.

Then e

|

o

Nut used

Some sets work for spacer

is the proper setting for the average set, better if the B~ terminel on the Elimina- Y| holds bolt
and shonld not be varied unless the set tor is grounded to frsme, Others require dt b ;‘0/”’
fails to operate properly., To ohange the a mmall by pess condenser from B to arning
intermediate tap voltage, loosen the sorew ground. Trrrrrrrrrrr
that holds the contast on the reéesistance e ey
HEAD UNDER THE COWL. CAN BE
MOUNTED ON MOTOR SIDE OF
BULKHEAD 1F DESIRED
The wire_from the °A° terminal on This is the On-off switch @
the Eliminator may be connected dead side in remofte control
here or fo the speaker ferminal block or set

or plug instead of the swifch if more
convenient;

when swifch
2 |

A wire from set
B -
~—No. 14 wire from A- w
ol tae L ~ 1 terminel o Eliminator
\ o swilch or set

3-8’ wires from set fo
Eliminator showing inter-
mediatle 1ap connection.
if no tap is used connect
the 2-8 wires to B-and B+

WAL AAARAR LSRR LW

N

/

5

4
5

If positive () of 4° battery & % S_) _

grounded fo frame of car reverse 1 .

connections 1-3-2 as shown in SR ©)

Fig1 1 .
I IR
4 5| IN cAR
1 ¢
] ©

Frame of car-ground

-

A

-

1 3

Jum,ber-J

CONNECT THIS WAY WHEN NEGATIVE OF
A’ BATTERY IS GROUNDED

Jump'er

CONNECT THIS WAY WNEN POSITIVE OF
‘A’ BATTERY 15 GROUNDED

Ground wire be connected at either point K
Eliminafor. is mounted on metal bulkhead no
ground wire /s needed

rCa rter (Jenemotor Corp

361-365 WEST SUPERIOR STREET
L' CHICAGO, ILL.

JULY 1, 1933
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CRUSLEY PAGYE 1-1

CROSLEY RADIO CORP. MODEL S0 AUTO
Schenatic,Voltage
i
} It
3
"
i
2
it
b2
ar
H
- == /7
'-R%X‘«Wj t24
FLES Y £ nz
e
73 =]
: o— A Ik g
- A 7 g
ne = A A
e A i~
'FEEE ] i
@ B 4 ¢ 4 4 g_i_ g
/{e—-c - -0 gv afc* o
-8 7ammune. o g a a = 3 Yewe 3T
f i i ? L ;j g
AV —\. ’Mm
L 77> SRR ot e w200 l
o - i \_-.n'"v SWATC™ w19 3y
St W MY
Filament Voltages | Control Grid Voltagesg
R. F. and Detector Tubes.................. 2.0 R. F. Tubes 25
A. F. Tubes 4.7 Detector Tube 3.0
. A. F. Tubes 130
Plate Voltages ! =
All Tubes but Detector.............. I 135 Screen Grid Voltages
Detector Tube..... 2% R. F. Tubes 90
0.5 M. F.
CONDENSER

RADIO FREQUENCY
TRANSFORMERS
1ST 2ND 3RD

AUDIO FREQUENCY
TRANSFORMER

0.8 M. F 0.1 M. F.
CONDENSERS CONDENSERS

300.000
> _— OHM
N . ¢ 3 i %Esm’mcs
; 3 ¥ 60.000
A A

/ OHM

RESISTANCE

RADIO FREQUENCY
CHOKES

0.1 M. F.

CONDENSERS ™~~~ 25 TO 32

OHM RESISTANCE
Model 90 Auto

2 AF 1 AF DEY 2RF 1RF

O O O
N2A AW A A
DETECTOR . FRONT

0,001 M. F.
CONDENSER




PAGE 1-2 CROSLEY

MODEL 91 AUTO
Sochematic
Bottom View
Notes

CROSLEY RADIO CORP.

.f 3
3 3
i H
% g '-ﬁ
L3 . e w
| tave (ol
H
e 3
las-cr o
“‘t .A-A/
*‘M
Circuit Diagram Model 51 .
CPNTROL SPEAKER
docker DETECTOR 2R F SOCKET
. OouUTPUT
1 A
BATTERY
SOCKET
f ‘:Os.
Ho}
z
b <
203 g
< 50F
3 ok
>
A'F
TRANSFORMER Bottom View Model 91 Chassis
2ND 1ST
TRANSFORMERS
Filament Voltages Screen Grid Veltages
R. F. und Detector Tubes 2.0 R. F. TUDES .occvoreovcneicinnessnresnenesssssnnns 90-110
A, F. TUDES oo e 4.7 Detector TUDE .....ococeevenvieiiniveereerecneens 5-10
PlsteR VFol tages 160-180 The zbove voltages are to be measured with the
Dét,eétombesr DS -1 speaker co ted and the tabes in place. For plate
A F. Tul ' 160-180 and grid voitages use a high-resistance (800 ohms or
DI A T T T T D PP T ST T P PR P T mm mr volt) D. C. vdtmeur. Mmsure plaw and
Control Grid Voltages grid voltages from plate or grid socket contact to
R, F. TUbes ..o v 1.0-2.0 negative filament contact.
Detector Tube .. 2.0-3.0 Note: Correct measurement of 1st A F bizs can
A P, TUDES .cooviiiiccinincerseesannninee 9.0-11.0 only be obtained with volume control “off”.
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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 wanied is not listed separately, then that part of complete assembly
containing this article should be ordered. Goods shippcd on open account to Crosley Wholesale Distributors
only. Cash must accompany Dealer and Conswner orders. Prices are subject to the usual trade discounts.
] l ]
Qty.| Part No. Description List Price Qty. | Part No. } Description i List Price
. Each , Each
CABINET W-21315 TYPE “A" DASH CONTROL
1 W-21888A | Housing ... 2.00 CONMPLETE ... 7.00
1 W-21887 Front Cover ... .30 2 | W-7919 Knob X
1 W-21553A | Drive Bracket Hole 10 2 W-7947 Spring 03
1 W-21554A | Drive Bracket Cover 15 1 | W-7946 Fuse Panel ... 39
1 B-21535A Chasslis Bottom ... 25 1 W-7959C Mounting Plate & Dial nght
1 | w-21714 Battery Plug Bracket .. 10 Clip Assembly ... A .80
1 | W-21316 Dial & Gear 5 S0
CHASSIS . 1 W-T7028A Escutcheon .80
1 C-21528 Chassis 70 1 W-7931A | Key Switch 1.25 i
5 W-7871 Socket (4 Prong) .. 25 1 W-7907A ) T'inion 20
3 W-7873 Socket (5 Prong) o .30 1 W-7968A | Pinion Shaft 15
2 W-7872 Socket Guide ... 10 1 W-21334 | Volume Control 1.75
3 W-7874 Socket Guide ... .10 | 2 W-7880 | Mounting Clamp .. 03
1 W-21622 Socket Guide (Speaker) . .10 1 W-7882A | Wial Light Receptacle 15
1 W-21023 Socket Guide (Volumne Con- 1 W-4007 | Tension Spring .. )
trol) .10 1 W-4T51A Cable Clamp 15
1 | W-2162¢ Socket Guide (Battery-An- 1 | W-7912A Dial Bushing 10
LENNA)  woerrecrrecesesnnsananes 10 1 W-7983A Fuse (3 amp.) .. 10
2 | W-20445 R. F. Transformer . 2.50 1 W-20057 Key Switeh Insulator Sleeve 03
1 | W-20444 R. F. Transforiner (Antenna) 2.50 1 [ W-20064 Switch to FFuse Lead ... 10
3 W-22208 Grid Connection 25 1 B-21368A Dash Control Cable (Stand-
3 W-20092C | R. F. Coil Shields .50 ard 20" 10Ng) ccceoeecceirenene 1.25
1 | W-212924 | Electrolytic Condenser 2.00 B-21386A | Dash Control Cable (%pecial
1 [ W-5385 A. F. Transformer 3.25 32" long ) i 2530
1 W-21310 Variable Condenser Assembly 12.00 1 W-7998 1 Adapter Shnft . | 10
2 | B-21325 Tuba Shield .cmmirecincnnns .20 W-21308 TYPE “B” PASH CONTROL |
COMPLETE ...cicivecevcnnene 7.00
) DRIVE _ W-21935 TYDPE “C” DASH CONTROL |
1 | W.21309 Condenser Drive Assembly 3.25 COMPLETE .....oernresenans 7.00
W-21547 Spindle Stop 10
2 | K-1 Cotter Pin ... 05 1 W-21556 Dial & Gear ... 50
2 | wW-20157 Set Screw .05 1 | wW-.21557 Pinion 20
W-21548 Stop Nut ... .10 1 W-21558 Tinion Shaft 13
W-21549 Drive Spindle .. 1.00 1 [ W-21559 I’infon Shaft Spacer 05
B-21550 Condenser Drive Pulley ... 1.25 2 W-4907 Tension Spring ........ (153
W-20634 Condenser Drive Cord (2 1 W-21560 Drive Support Bracket 10
used) .25 1 | W-70468 Fuse Panel 35
W-21968 Tension Spring .25 1 | W-21561 Sub-Panel
W-21551 Spindle Stop Spring . 13 1 W-21365 Cable Clip 05
1 W-21575 Condenser Drive Bracket As- 1 W-21334 Yolume Cont 175
80MDbIY  iiiienrnnnenensesaneenes -} 15 I | W-7983A Fuse (3 amp.) 10
1 W-21562 Dial Light Sock 25
PARTS UNDER CHASSIS 1 W-21563 Dial Stud ... 05
2 W-4313 .5 M{d. Fixed Condenser ... 1.20 1 W-21564 Dial Light H 10
2 W-7944 .1-.1 Mfd. Fixed Condenser .. 1.10 1 W-2982C Fibre Washer .. .05
2 W-20448 .1 Mfd. Fixed Condenser 1.00 1 W-T931A Key Switch 1.25
1 W-43062 Plate Choke ... .50 2 W -20068 Switch Leads (1 g) . 05
1 W-6941 001 Fixed Con 40 1 W-21565 Escutcheon (large, for type
1 3-313;1 ]2\?1“%9% hResi;toxl- Asser 3.30 B) .80
-21574 - m Resistance . .60 1 W-21600 Escutcheon (small, for t
3 W-4923 60.000 Ohm Resistor .60 C) \ ypej .50
W-5735 150,000 Ohm Resistor .60 2 | wW-5311 Screw (for type B) ... .05
1 | W-21340 Mounted Resistor Assembly 3.30 2 | W-21036 Mounting Clamp (for type
%"3;573 :110 &googhmnftelslstance .60 <) .10
-4921 , m Resistor ... .60 2 | w-21037 Mounting Screw (for type C 05
W-4923 60,000 Ohm Resistor .60 2 W-7919 Knob £ : e ) 26
W-6704 300.000 Obm Reslstor .60 2 | W-7047 Spring 05
W-20464 1 Meg. Resistor ... .60 1 | W-21868A | Dash Control Cable (Stand-
MisCELLANEOUS Dar)(‘i (';0"tl 179 ISR 1.25
W-2138GA as ontrol Cable (Special
1 W-21362 Battery Box (Standard type) 2.00 32" 10D08) e (p ...... a I 2.30
1 W-21363 Battery Box Lid (Stand-
ard type) ... © 15 279 SPEAKER I
1 rggggg ga?ge Cl}l}p (on) e 2.% 1 | C-21617A §1peakeé- LI armorrorrrreres 175
H attery Box ong ype i 1 | W.21855 Cype Dynacone Motor As-
W-22336 Batter)y Box ILid (Oblong I\Sf'mbh‘ o 8.00.
75 1 W-21019 vame Plate .
1 | w-21572 “B” Battery Fuse Unit As- 1 | wW-218594 } Cone 1.&
| _ sembly | .50 1 | wW-1620G | Outer Cone XNat .. 03
W-20109 I“u's'e (% amp.) .. .10 1 W-1405J Outer Cone Clamp 05
2 | W-21370 *‘B" Battery Connector Cable .10 1 | W-1490K Inner Cone Clamp . .05
2 W-20284 Universal Joint ......ocreennn. 1.00 1 W-5874 Inner Cone Nut .03
1 W-7941 Drive Shaft (12" long) ... .10 1 -21360A Speaker  Cable
I ' B-21347B .| Battery Cable (8' 6" long) 4.00 10 1:2" 1002) o 3
3 | W-4751A | Cable Clamp .. 05 1 | B-21640A | Speaker Cable (Special 30" :

I W.20008 Eliminator ..... .80 I0RZ) e 2.00
W-20070 | Spark Plug Suppressor . .60 )
W-20071 Distributor Head Suppressor 70

i




PAGE 1-4 CROSLEY

MODEL 92 AUTO.
Schematic CROSLEY RADIO CORP.

1ODEL 95
Scheuatic,Voltage 75e
4
AL _LC QR0
/ r—’l‘ : L
= g daser Pr-A
= / ~zi 7
=2 [
NN ¥
/ i
B s
/ E 3
H & $3¢ q
a E - E ~
: < ¢ E o4
3 §; NS
aloss M -1
s 'e‘ X x
- =
3 4o - 9 [2
B 30 ]
M I SHE 238
3 2 °
“ <
J5~
Model 92 Aulo
PILOT 6.0 ¥
Model
AF
LN1ENNA
‘37
,4_,‘_0"90‘ O AF 1 RF 2 RF [57 A.éc.
/ sanp Fuse g
%o 4 Barre, n S100NZ20065 "5 2528 A % 36 36 "3
To A" BATTERY (Mg Sioe, FRONT

&
"Ba 0 conres Omr_— H-21967

oS ecren W OrTECYOR Al TUBE
"CROSLEY MODEL 95 (ROAMIO) VOLTAGE DATA LA9. A%
Tube Plate Screen Grid
Ist Det........... ... . 160—180 70—80 —7 to —9
183 cooecabsoasooas ... 160—180 70—80 AVC only
2nd Det.. ... ... RN @ = oooose 0
Ist A-Fo. .o ... 80—9% ... -5 to —6 :
Output........... ... 150—170 160—180 —16 to —18 R e Tuee 37 Teet
p LW TL ] 2u0 15 AMDLIFIER AT AR EILR
Plate and screen voltages measured from element to chassis.
Model 95

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

IFT. -39 IFT -36 IFT -37 -42 "flﬁl'.’ﬂb Y
03MFO.
% t207
o
2 { ?’ 3 ¢ 3 CNY TN
To / w: L.§ < o i
3 83 EN 5%
R H'S t § iy ) LIy L
< Y~ &€ i J-;l 4 0008] ;%,E:; 23 ::,\,g BMF0)
L [- 1470 C ] [ Mo s S 2 b3 #100,
20w2107|-||y 0sC =S¥ [og| || ve Jum g3z x: 3% -zozz
FLEX. HeW! s le7 ||| ST 72 > 33| IR
SE} "é —g & S o
=3 3 . She 2 e
o == O [ o o
2T S | 82 &Y ore| oF
S S2 | ¥ W So | SN
o & S ~ LLL A S PAN ot S
© LA L q ¢¢g A g 7 =29% | Ne
.00ISMFO. z rrd =222 > ~ &
+1003 207 N 3 ‘
—-— o8 S
— éQE‘; vl oS
o <
" 83l |8
S T s =t v LAY BN tL FAANN v ) I Y A\ ", N I L)
A A A 2oL A2 Sl h 2Lt € A el A L of
= 1l 1L b R ) 1] 5T
T ¢ 5 8 9 gg;‘
= LF PERK 1815 4¢. Pwr b, & ]@_P% 3 MO
g 3 sw
ﬂ] SPEAKER CABLE— w4 _L
SPEANER T aoweA . ——— T r N i prsEws) o MY
erow~ =23t ae HIGH A §T Y
~ 47 . "
Brown—A - N Asupey caBLE . ———==—R 9 | |
TOP OF == PLUG WITH Yy i "
SOCKET :8 PINS Up_.:/L ' ,l:
[ PR Y| SR
Green ~y p==tt 8+ A

"""""""""" N8'SUPPLY CABLE




CROSLEY PAGE 1-5

CROSLEY RADIO CORP

ysed OnN L[26674-

MODEL 96
Schematic
Voltage

44 -_::39 |
E ,L e
- m
L
13
% S
(23] 42==
- 2t B
By = 14‘L
6b 39| 2 d
A4 T;_ 23| 39
o il 3
i
e1l 2° | '
Circuit Diagram, Model 96. mJ =26
So— 33 34
e T R oee sty | s [ 2208, Comnt i =7 L
R e e T , |
SLg Teodott Carlo |4 |\w-La 406 | 04 MM Carite e o
] g- ARSI .DII er 1 #
1 e 4 tﬁ‘xﬁ'v‘g‘-_ﬁ n:‘.l!r 4 O o
s = T o wrre
AL Cot i sl s — s
R seas qgtnar_w 1 T"f“:""" B L 54 l AL
L M0 Cann. J901L 2887/ | 222 SPEASES — oy . e i e e ks 53 59 vesu'a™
S s ittas :1‘::: :-: x*”qzq:{f“w = o A
T e Pin Saca b Sl iU temal L CaME, — 50y Baa
Y &‘)c.na-s I 6:{41}7 ¥} 220 4 $2_ | —
:{7 ‘f"?z /‘m:n%:’ .m’;.n» l’g /’m‘“gﬂf&: ] ) —— Tor S8 r
(105 14417 . OAF 45 Con TR W T . — —] __Gag Socxer [__ alse
e e e R R B — —] ——— —
,x; L ke S e ———
VEMILGL [0 02 MAD Cona. i !l = el
e ussy .‘I #113. Cyn. 8‘_”’%:’ 1 |
% b | Coin I-F.PEAK 181.5 KC. 96 CHASHS RBSIMILY
SN T (e Tt e WikinG DIAGRAM
AT e e Bt
F g.gu:_q.:u 185,000 Oxiized F o Sl
ALl BUDES oo venssssssssssasessomans 58106.2
Aligning Intermediate
Frequéncy Stages Plate Voltages
R.F., First Det., and LF. tubes ....... 1'4158:3233
. Second Detector tube ..o
1., A local oscillator tuned ac- Output tube 150 to 190
1 iloc s 1 -
032::3 y to 181,5 kilocycles 1s re -~ Grid Voltages
d ’ RF. First Det., and LF. tubes ......... 85 t0 105
20 Set the dial of the station Output tube .. . 160 to 200
selector to 550 kilocyocles. o;;;t::a;lgwuage;"ﬁ -
8+ Connect the high side of the RF and First LF. tubes ... -36t0 -44
test oscillator output through a con- Pirst Detector tube -3t -7.7
P Seco! 2.2
denser of approximately 0.1 nf. ca- Seoond Doteston. ube T it -6
pacity to the grid of the first Output tube -13 to-15

detector tube, and the low side of
the test oscillator to chassis, 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.

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

A-Secondary of

Model 96 (Roamio-Auto) (1932) 1st i=f trans .

OSC-DET A, 2IF DET-1 AF B-Secox}dary Of
O &‘39 ) . ISSrd 1:1f tra?s. i
-Secondary o
o 0w 2nd i-f trens.
R iy " D=Primary of :
lgt i-f trans, ||
FRONT mounted on sidel}

of chassis.
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CROSLEY RADIO CORP.

MODEL 98
Schematic
! Voltage

Model 98

Specifications
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 ‘B supply by the automobile
storage battery used in connection with a

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-

Crosley Syncronode. Service information on

) . . tact to chassis with 6.3 volts at the battery and
h the Syncronode is furnished in a separate bul- 180 volts from the Syncronode.
. letin. e Q" control should be entirely off.
{ Voltages
Tube Position Plate Screen Cathode Supp. Fil
Grid Grid
1
H -78 R. F. Amplifier 180 85 0 0 60
-7 Oscillating detector 180 85 45 4.5 6.0
| -T8 I. F. Amplifier 180 85 20 1] 60
| -75 Diode—A. F. Amplifier 1130 15 60
i -89 Output (Class A Pentode) 180 180 170 17.0 6.0

A" battery drain—4.6 amp. at 6.3 volts.
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‘CROSLEY PAGE 1-7

CROSLEY RADIO CORP.

MODEL 99
Schematic
Voltage

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 “*B"" supply by the automobile
storage battery used in connection with a
Crosley Syncronode. Service information on

t
the Syncronode is furnished in a separate bul-

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.

letin. The *'Q” control should be entirely off.
Voltages
Tube Position Plate Screen Cathode Supp. Fil,
Grid Grid
-8 R. F. Amplifier 170 80 0 0 6.0
-7 Oscillating detector 170 80 4.0 4.0 6.0
-78 I. F. Amplifier 170 80 15 15 6.0
-85 Diode—A. F. Amplifier 25 20 6.0
-89 A. F. Amplifier 170 170 17 17 6.0
-79 Output (Class B) 170 -0 6.0

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

-

Mo?xfi'e 2002 DELCO RADIO CORP

Parts Layout

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 veclume. The best way to do this is to
connect a milliammeter, with a zero to ten milliampere scale, in series with the B Plus 67.5 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 nearest 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 o2 the meter is obtained. While this adjustment is
being made, the station selector should be turned slightly in either way tS 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 the set while adjusting the screw, the signals will be
cut out whenever the screw drniver 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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MODEL 3026

DELCO RADIO CORP. Schematio
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¥ODEL 3026
| Chassis Layout DELCO RADIO CORP.

| Balow Serial 1400
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H o MODEL 3026

DELCO RADIO CORP. Chassis Layout
Above Ssrial 1400
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MODEL 3026
Socket Layout
Cable Data

DELCO RADIO CORP.

Artenna
Jack\‘

4

N (4836
vt- i

CABLE COLOR CODE:

BATTERY CABLE

Battery Terminal No.
Color end Pl n Receiver Cas
Red B+ 180V, 8
Maroon B+ 678 Ve ]
Yellow B- 12
Black-Yellow A (hot side) 11
Black A (ground side) 2
CONTROL UNIT CABLE
FROM TzRMINAL NO. TO T=RMINAL NO. CONNECTS
COLOR (Control Unit Term. Strip) (Plug on Rec. Case)
Black-Yellow 1 1 A (hot side) to switch
Black 2 3 Switch to filament
Green 3 12 B~ from Battery
Red 4 1 AJV.C. cathode to high re-
sistance side of Vol, Control.
Maroon 5 9 Grid resistor of A.V.Ce tube
to center tap of Vol. Control.
Yellow é ) B- to low resistance side of
Vole Control and to the switch
SPEAKER CABLE
FROM TERMINAL NO. TO TERMINAL NO, CONNECTS
COLOR (Spkr._ Term. Strip) (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 tep) tod4.180 "B™ Battery.
Maroon 5 10 Blue lead of output trans to

plate of the other 247 tube.
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Remove the control drive cable from the rear of control unit,

Rerove the control unit from the dash.
and the. escutchedn prate.

Remove the top of the control unit.

Remove the stop pin from the selector drive shaft and loosen the two set
scrows in the cable windlass and the set screws in the selector shaft collar.
Then push the selector drive shart to the rear far enough 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
winjlaaa, in @ clockwise direction, winding the cable in the groove away from the
set screws.

Then wind thuree and one half turns of the lons end o:' the cable around the
windlass in a counter-cleckwise direction, winding the cable in the groove toward
the set_ screws.

Slip the cable clamp, Tool lio. 1001,
place

over the windlass to hold tke cable in

Place tche windlass and catle in oosition .i*h the =-t screws to the rear
urLd push the selector drive shaft forward into »c=ition through the windlass,
The long end of tre cable chould leud eway from the windl+sz: at the bottom.
stort end of the cable siculd lead avay iror. the vindlas: ati the top.

The

Pull the long end of the caotl¢ under the cmall idler nulley near the windlass
and around the larger idler vpulley from bottor: to ton. Hcok the soring on the loop
at the end of the long section of the cuble then lead the cable through the slot
in the face of the selector dial drum and hock 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 drwn
in a counter-clockwise cdirection and through the slot in the face of the drum.
Hook the loon at the end of the cable over the ear in the drum n.urest the 150
mark,
NOTE:

.0On a number of sets of early production, the tro ends of the catle are con-
nected by the cable spring. The selector drum in this ca.e has twc notches and
the cable is Wound around the drum with the spring in the poritior skowr in Figura 2

CAEBLZ 10 TOP

RLAR OF WINDLASS

N

CAEBLE TO LARG:
IDLIR PULLEY

Figure 8

If it should be necessary to replace either the windlass and cable assembly
or the dial .und drum assembly described above, hoth purt: should hbe repluced by
the later type us listed in the part section of this manual.

Be sure that four selector shaft stop washers and four plain washers are in
J0sition on the shaft. These washers should de arranged alternately with one
plain washer against the rear bearing.

Repluce the selector shaft stop pin, and with the wirdlass loose on the shaft,
turn the shaft as far as it will go in a clockwise direction.

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

Place the windlass close enough to the front bearing to allow approximately
1/¢4" end play and tighten the two set screws in this positien.
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MODEL 3Cuo
DELCO RADIO CORP. Voltago

Resistunce

Plug Data

Type TPosition Control Screen Pentode Normal

of of *il, Flate Grid Grid Cathode Screen TIlate Grid

Tube Tube Volts Volts Volts Volts Volts Volts Current Test
37 Oscillator 5.5 65 - —— 5.0 ———— 6.0 7.5
36 R. F. 949 105 .15 65 5.0 _——— 2.5 o)
56 lst Detector E£.5 165 5.50 80 5.0 ———— 1.3 2.9
3% I, T. DS 110 2.50 75 52.0 ———— N5 3.0
27 A.V.C. 3.5 15  —eea- _——— 7.0 ——— P .-
37 2nd Detector 3.5 150 10.00 -——— 5.0 ———— -—— -—-
47*% LT, 2.5 150 18.00 ———— ———— 160 7.0 25.0
47* A7, 25 150 18,00 —— ———— 160 7.0 25.0
GA# ALF. 5.0 150 18.00 oocn eoao 160 7.0 25,0

Volume Control on Max. "B" Battery Voltage 180

*Do not attempt to take readings on the type 47 (Fentode) 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.

#i- pentode used in Models 2027-i and 2029-A in plece of '47 pentode out-
put tubes.

NOTE: It should be noted that readings obtained with different set
analvzers will vary with battery voltage and with different tubes. The
read ings 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 Probatle cause of trouble
contact contact Voltape if voltage is below Min.
No. No. Readin:ss Limit
Min. Max.,
5 8 120 180 Low "B" Batteries
5 6 45 673 Low "B" Batteries
1 8 120 180 Oven volume control
Y 8 120 180 Defective volume control
5 7 120 150 Open speaker transformer
S 10 120 1860 Onen speaker transformer
2 ) 6.0 6.8 Low storage battery
o) 4 6.0 6.8 Open speaker field
8 2 No Readirng (If reading is obtaincd "B"
6 2 o Reading Batteries may te grounded

or "B" Battery wires may be

grounded due to moisture be-
tween the Batteries and "B"
Battery box.)

(D@@' ®
@ <i— Juide Pin @ @

@' @ ] @ @ "] «—4— Guide
) . @ @ @ Pin
Cets with serial numbers
Zelow 1400

Sets with serial numbers
View of pluz in case with chassis removed. Above 1400




MODELS 2027-A AND 2029-4

WIRING CH:NGE FRCM TYPE 247 FENTODE TQ TYPE GA PENTODRE

H In order to re-operate the 2027 or 2029 chassis to the new
2027-4 or 2029-A, there arc three distinct operations which
are as follows:

AP d
—Iype GA Fentode 1-0OHM Resistor

(

___perallel Leads _

Type GA Pentode

01 Conden
71

Ll

1. Change Fillament leads which are connected in series, ror
use vith the 247 tube, to parallel connecticns,

2. Insert the Black tubuler 1-OHM Resistor in the positive
lead. This does nct necessitate moving the resistor.

3. Conneot a .01 Mfd, conderscr from the plate terminal on
one pentode sooket to grouud.

The choke coils, which were counted on the 2027-A and 2028-4
sets received from the factory, are not necessary in making
this change.

(<]
=2
TABLE OF CONDENSERS AND RESISTORS: g
0S
CONDENSERS e
Wirine Diagram Code Section ¢f Condenser Capacity Part No.
Cc-1 A 1 AMfd. 120¢834
c-1 B .1 1205834
Cc-1 & .5 Mrd. 12068734
c-2 A 1.0 lu1d. 1206156
Ca2 B 3.0 1206156
Ca3 A o1 120¢397
C-3 B «1 Mfd. 1206397
C-4 A .1 Mfd, 1206397
C-4 B .1 Nfd, 1206337
c-5 A .1 120€397
Cc-5 B .1 Mrd, 1206397
C-6 .2 Mid, 1206337
C-7 1.0 Mfd. 1207239
c-8 .002 Mrd. 1202894
Cc-8 .00018 Mfd. 1202387
C=-10 +00075 iifd.
Bzlcw Serial No. 1400 129C4%C
Ahove Serisl ilo. 1400 1200423
Cc-11 Orcill-ctor Series Trimper. 12042c5
c-12 to. ¢ I.F., Trimmer 1206749
C~13 .00001 Mfd.
L low Serial ilo. 1400 120338
Arove Serisl No. 1400 1203386
c-14 .00z Nfd. 1203844
RESISTORS
CCDE OHMS WATTS BODY END Se0T PART NO.
Rl 1 S Tubular btnameled Resistor 1208977
K2 -ESO 1/z Red Green Rrown 1204109
RS 1,000 1/2 Browr. Black Red 1201€30
R4 1,000 1 Brown Black Red 1201€15
RS €,000 1/2 Blue Black Red 1204106
Ro 8,000 1/2 Gray Black Red 1204132
R7 15,000 1 Brown Green Orange 1204111
h8 40,0C0 1/2 Yellow Black Orange 1201636
R9 90,000 1/2 White Black Orance 1204133
R10 100,000 1/2 Brcwn Black Yellow 120135
R11 1,0C0,G00 1/2 Brovn Black Green 101618
R1Z 0,000 1/2 White Elack Orange 1204133
R13 15,000 1/2 Brown Green Orange 1204111
K11 10¢, 000 1/2 Erown Black Yellow 1701635

senTsBA
g20¢ TAAON

'd40D O1avd OO014d

o1avi 0013d o1-1 39Yvd
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IO
MODEL 61
Socket Layout DEWALD RADIO
Alignnent
RECEIVER To align the I,F. circuit, an o¢scillator -sup-
ALIGNMENT plying 456 K.C. should be connécted to the

control grid of the 6A7 and the variable cone
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 screen through a .5 mfd stopning condenser,
See Fig, #4.

The volume control on the receiver should be
turned to maximum and the three I,F, adjusting screws shown
in Fig. #2 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 8A7 and connect oscillator
covering broadcast range to antenna wire and its shield.
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DEWALD RADIO

12DEL 61
Vibretor Data

[leg Sa

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

(see Fig.3) removing 6 serews 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 contaets 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 1s too great
vibrator may operate but not close this circuit (operate half
wave) and the voltage will be low., If bottem clearance i&'s
too great, vibrator will pull down but not vibrate, Tedo small
& bottom clearance may short bottom contacts and cause in-
operative vibrator and heavy current drain,

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

Chack 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 cone
dition a 4000 ohm load resistance of 5 watts or larger may be
used from plus "'B" to ground of eliminator in place of set,
The 6-volt supply is applied to the two terminals st the
vibrator end of "B" unit,

If gaps are okay, and sparking persists, check
for dirty contacts or open condenser across primary of stépeup
transformer, Vibrator Base 13 Grourided

to Vibrator Case
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RIS, (2 DEWALD RADIO
Motes
Be sure shield of battery cable 1s 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 %o
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 vibrator case.

POSS IBLE
SET TROUBLES

A, Low volums or weak signals

1. Defective tubes.

2. Poor antenna (small size shielded wire
must not be uced to extend present antenns,
as capacity between shield and inside 1s
too great,
Open circuit in radio frequency or audioc
stage,
Defective resistors,
Defective by pass condensers,
Defective volume control
7., Low-"B" voltage,
Intermittent reception.
1. Antenna shorting (usenigh resistance continuity

to check car antenna-sst disconnected)

Defective tubes,
Loose connection,
Film breaking down in eleckrolytic condenser
Defective speaker
Defective volume control
Defective by pass condenser

&
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MODEL 61
Parts List
Alignment

DEWALD RADIO

Set test oscillator at 1500 K.C. and receiver
variable condenser-at minimum capacity, Adjust fo 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...:..5300fld Detector TranSformeroooocuo000..00 s 1.40
1166000000Dua1 I.F. T\med TPQHSfOPmer-oo....'...o--. 1'710

1168..-.0.03Cillat0r Coil..OOOO'.OiO.'.‘l0.'....0.. .70
1169‘O....Antenna Coil.'.'.'..0'....0l.‘.'.l'l.‘... ;85
2055..0.-0 025 Cub CondenSGP.....o.........o,.,.... .55
20460.0... '05 Cub CondenserOOOOOO.OQ!........'..'. .35
D047 evoeess +00025 Mica CONAONSOTeescisevrossnssrnsns 3B
2056 cc0see 0l Cub CONGeNSErecesecsseccsscosssscrecss e 35
20810000.. 000015 Mica Condenser...........-....... .35
2123 .40000 »0001 Mica CoOndenSereecececescsccoccccnscs 35
2133.10.-. 5 Mfd Elect. Condenser.................. 075
2135.00es0 2 X 405 Cub Condensérleecseccecscrosrniavens 45
2147 .eese. 8 Mfd Elec. Condensereccecscossocssssovoe 1,00
2152...0.. .25 Gen. Condenser.;IODIOIO’OOO.‘..‘..'. .50
3192, c0000s Spark Plug SUPPresSSOleeesrscsssvsvesssos +50 i
3197 0000 Distributor Suppressoriecccescaceccsssceces «50
5064400000 Antenna Cable-ooaOooo-oo-onoooooo'c.;oau .50
5069.000.. Battery Cable.......m...........-..,..... 090
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