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This three gang condenser arrangement, with air dielec-

E FE ; TI tric trimmers, produces; a perfectly straight frequency
\ P R C O N line, one of the few such examples in radio. See page 49.
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GEAR KIT

FTEN the experimenter wants
a certain gear—needs one for a
specific reduction ratio, dial experi-

ment or inventive

drive. Here 1is

an opportunity to obtain a choice

variety
bronze gears.

Solution !

Y

We have a stock of more
than 120,000  separate
pieces—all radio—fllling
four floors and basement
of building exclusively
occupied by us. Whatever
ya want in radie you
will no doubt find we
have it in our vast
storehouse of radio treas-
ures. Dealing with us is
the solution of your prob-
lems.

of brass
Kit of 20 as-
sorted pieces .. ..

and phosphor

$1.89
PORTABLE

OR earphone recep-

tion of short waves
we have a splendid port-
able for every indoor
and outdoor use. It has
a 34 r.f. tube, a 32 re-
generative detector, a 32
audio driver and a 30
output. Four tubes, fine
performance, easy opera-
tion.

Complete kit (less tubes,
earphones) but includ-

ing cabinet and Dbat
teries ............. $9.25
Extra for wiring the
kit ool 2.50
Extra for tubes..... 2.00
Four plug-in coils are

included, in short waves
only. Set of two broad-
cast coils, $1.25 extra.

WAVE TRAP

ENTERFERENCE on the broadcast
band 1s easily eliminated by use
of a wave trap. Powerful locals
trapped out completely. Full broad-
cast range covered with precision
condenser and spider-web coil. In
dust-roof case on solid base.

Ready to use. ... ... .. .. . . $ }_'35
FOR SHORT WAVES

IFor that Summer jaunt, vacation at shore
or mountain stde, or for week-end trips,
enjoy our portable short-wave set. Broad-
cast band coils obtainable also.

LEOTONE RADIO COMPANY

Occupving the Entire Building at

63 DEY STREET

24-Hour Shipment Guaranteed.

NEW YORK CITY
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P EAK

REGENERATIVE '
: PRE-SELECTOR (/7 i
Means superb DX Reception — no ; T

image interference—brings in stations
you were unable to pick up before.

\ PEAK - PII gives
your PRESENT
receiver:

‘—Tremendous in- |
crease in signal

strength. | o

2—Increase in sensi- 255 Lo SR AL S AR
tivity.

3—Absolute rejection . o n TO Tes-l- The
of image.

NEW METAL TUBES!

HE tube situation has

changed. Aletal tubes are

here! Will you be pre
pared to test the new Octal
metal tubes when you are
called upon to do so—or, will
vou have to tell your cus
tomer: “Sorry, Mr. Jones. my
equipment is not capable of
handling the new tubes.” Re
prepared! See the new Read-

4—Considerable 1in-
crease in se-

g Tectivity.

i 5—Reduction of noise

to signal ratlo.

NO PLUG-IN COILS
SELF-CONTAINED FILAMENT SUPPLY
LIST $33—Less 40 ¥, to hams and experimenters.
Net $19.80, less tubes (uses 2 type 58’s)
WRITE FOR LITERATURE

3 g < rite Model No. 430 Tube

EaStern Radlo SPEClalty CO’ Tester . . . at your jobber's.
Manufacturers of PEAK PRODUCTS It has been especially designed

to handle every type of tube—both with mectal or

1845 Broadway, Dept. RW1, New York, N. Y. glass envelope . . . accurately and speedily. Con-

structed with sloping panels and removable cover for
cither counter or portable use.

The Model No. 430 has five sockets. that are flush

% F‘ COIL WINDING with the panel. One socket is equipped to test the
= new 8-prong Octal metal tube. Another feature of
this new tester is the shadow-tvpe line voltage
MA@E EASY meter . . . located directly above the moving-
coil type instrument used for testing Good and Bad
ALL you need are any tube values. Direct reading. Controls are simple

standard wire and coil and positive in action. This new all-type tube tester
makes every inter-element short and leakage test,

form.and you can wind which is instantly convincing to the customer,
a radio-frequency solenoid

to any requirement from F. E. Wenger, Radio Engineer of the Readrite
information contained in Meter Works says: “The question of servicing

e the new type Octal metal tube is important to
.The Inductance A.uthor' every scrvice man. Readrite tube testers, now
ity.” No calculation is in service, can easily be adapted for the wnew
needed. Quick consulta- 'O(};tt;’[ tubes.”  Simply ggt in]touch with your
. . jobber, or communicate directly with the Read
tl_on of sunple' charts rite Meter Works for full information of this
gives the answer in num- newest testing equipment.

ber of turns and gives it

with high accuracy. This R-EADRITE METER WORKS

. is the indispensable book
Sent prepaid anywhere on N ; 0
earth ¢n receipt of $2.00. for those who wind their 164 College Avenue Bluffton, Ohio

Or send $5.00 for & two-
vear sub. for Radio World

d thi Tuabl
gl (0 b bl 145“;’”0 WORLD | RUSH COUPON FOR DETAILS—1
premium. - 45th 3t, N. Y. C. READRITE METER WORKS
164 College Avenue, Bluffton, Ohio

own coils. Tt et St s S et it S St Sy b s Amam

|
Gentlemen: l
Send me literature on your new Readrite Tube I

Tester No. 430.

HAND SOAP Guaranteed Formula
Complete directions—$1.00
PROFITABLE. WRITE.
PELLERIN, 254 Main, Indian Orchard, Mass.

' T Tt e s, ot e (et St e e e Yt e
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sorted pieces
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We have a stock of more
than 120,000  separate
pieces—all radio—fllling
four floors and basement
of bullding exclusively
occupied by us. Whatever
you want in radio you
will no doubt find we
have it in our vast
storehouse of radio treas-
ures. Dealing with us is
the solution of your prob-
lems.

brass

and phosphor

........ $1.89
PORTABLE

TOR  earphone recep-
tion of short waves
we have a splendid port-

able for every indoor
and outdoor use. It has
a 34 r.f. tube, a 32 re-

generative detector, a 32
audio driver and a 30
output. Four tubes, fine
performance, easy opera-
tion.

Complete kit (less tubes,
earphones) but includ-
ing cabinet and bat-
teries

Extra for wiring the
kit F -1

Extra for tubes..... 2.00

Four plug-in coils are
included, in short waves
only. Set of two broad-
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WAVE TRAP

NTERFERENCE on the broadcast

band is easily eliminated by use
of a wave trap. Powerful locals
trapped out completely. Full broad-
cast range covered with precision
condenser and spider-web coil. In
dust-roof case on solid base.
Ready to use... .. .

IFor that Summer jaunt, vacation at shore
or mountain side, or for week-end trips,
enjoy our portable short-wave set. Broad-
cast band coils obtainable also.
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Occupying the Entire Building at
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24-Hour Shipment Guaranteed.
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PEAK

REGENERATIVE
PRE-SELECTOR

Means superb DX Reception — no
image interference—brings in stations
you were unable to pick up before.

PEAK - PII gives

your, PRESENT §

receiver:

‘—Tremendous In
crease in  signal
strength.

2—Increase in sensi-
tivity.

3—Absolute rejection
of image.

4—Considerable 1n-
crease in sge-
lectivity.

5—Reduction of noise
to signal ratio.
NO PLUG-IN COILS
SELF-CONTAINED FILAMENT SUPPLY
LIST $33—Less 409, to hams and experimenters.
Net $19.80, less tubes (uses 2 type 58’s)
WRITE FOR LITERATURE

Eastern Radio Specialty Co.

Manufacturers of PEAK PRODUCTS
1845 Broadway, Dept. RW1, New York, N. Y.

R-F COIL WINDING
MADE EASY

A LL you need are any
standard wire and coil
form and you can wind
a radio-frequency solenoid
to any requirement from
information contained in
“The Inductance Author-
ity.” No caleulation is
needed. Quick consulta-
tion of simple charts
gives the answer in num-
ber of turns and gives it
with high accuracy. This
is the indispensable book
for those who wind their
own coils.

Sent prepaid anywhere on
earth on receipt of $2.00.
Or send $5.00 for a two-
year sub. for Radio World

and thls valuable book RADIO WORLD
inn b t f
premium, ¢ % % 145 W. 45th St, N. Y. C.

HAND SOAP Guaranteed Formula
Complete directions—$1.00
PROFITABLE. WRITE.
PELLERIN, 254 Main, Indian Orchard, Mass.

...To Test The
NEW METAL TUBES!

HE tube situation has

changed. Metal tubes arve

here! Will you be pre-
pared to test the new Octal
metal tubes when you are
called upon to do so—or, will
vou have to tell your cus-
tomer: “Sorry, Mr. Jones, my
equipment is not capable of
handling the new tubes.” Be

prepared! See the new Read-
rite Model No. 430 Tube
Tester . . . at your jobber’s.

It has been especially designed
to handle every type of tube—both with metal or
glass envelope . . accurately and speedily. Con-
structed with sloping panel, and removable cover for
either counter or portable use.

The Model No. 430 has five sockets, that are flush
with the panel. One socket is equipped to test the
new 8-prong Octal metal tube. Another feature of
this new tester is the shadow-type line voltage
meter located directly above the moving-
coil type instrument used for testing Good and Bad
tube values. Direct reading. Controls are simple
and positive in action. This new all-type tube tester
makes every inter-element short and leakage test,
which is instantly convincing to the customer.

F. E. Wenger, Radio Engineer of the Readrite
Meter Works says: “The question of servicing
the new type Octal metal tube is important to
every sevvice man. Readrite tube testers, now
in service, can easily be adapted for the new
Octal tubes.” Simply get in touch with your
jobber, or communicate directly with the Read-
rite Meter Works for full information of this
newest testing equipment. '

READRITE METER WORKS

164 College Avenue Bluffton, Ohio

—..—-—-———,—.—m———_-——.—..—--—l

RUSH COUPON FOR DETAILS |
READRITE METER WORKS

164 College Avenue, Bluffton, Ohio }
Gentlemen:

Send me literature on your new Readrite Tube I
Tester No. 430. . ]
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IVE coils are used in this little short-wave L
receiver to cover the entire short-wave band
"and part .of the broadcast band as well. The
coils are picked up by means of a five throw 300 1500 80

/ switch, which is mounted under the baseboard
at the left and may be seen at the right on the
photograph of the underside of the chassis.
Either three pole, as shown, or two pole switches
will do the trick. The tuning and regeneration
control condensers are mounted on brackets and
are clearly seen on the picture of the chassis.
one on each side of the loudspeaker. The ca-
pacity of each of these is 140 mmfd. A small
adjustable condenser of 100 mmid. maximum
capacity is put in the antenna circuit to make
the circuit more selective and to accommodate
the antenna to the various wavelengths that may
be tuned in. Its setting has a great deal to do

Five coils are used for covering the entire sho
wave band in this four-tube, a.c. receiver. The
output is sufficient for a loudspeaker.

with the contro]l of the regeneration and with
the presence of dead spots in the tuning ranges.
To avoid- dead spots and to insure oscillation
the condenser should be small.

Outside the coils all the parts are specified.
The radio frequency choke in the plate circuit
of the oscillator should be pie wound.

SETUP OF THE SWITCH TYPE SET

At left is the completed chassis of the five-range

under side of the chassis.

short wave set and at right is a view of the
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Measured with Photocell and Lamp

By Brunsten Brunn
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= Y|

. =

Strip at right is no collar for toy horse but a scale
from an old drum dial, 0-100. Meter stares you in
face. Box contains slide panel, 50 watt lamp and
photoelectric cell, all ready to be boondoggled.

HE measurement of power at ultra high

frequencies presents a difficult problem.
Ordinary meters do not work at all or they
work so poorly that the indicated power is only
a small fraction of the power involved. One of
the main reasons is capacity. Even minute dis-
tributed capacities are sufficient to by-pass the
high frequency currents so that they do not
reach the element in which the power is to be
dissipated. The most successful means for
measuring ultra high as well as lower radio
frequencies are those based on the heating of
an element, usually a small resistor.

One method that has been applied recently
for measuring ultra high frequency power of
considerable magnitude utilizes a lamp and a
photoelectric cell. The power to be measured
is used for heating the filament of the lamp to
incandescence and the photoelectric cell to

Meter is fastened to one end of the box the scale !

is affixed to side. The slide cover somehow has |

undergone a color metamorphosis, which please |
disregard.

measure the intensity of the light. This, of
course, is done with a d.c. meter, since the pho-
toelectric current is direct.

LAMP MAY BE MOVED

The arrangement is illustrated in the photo-
graphs herewith. The photoelectric cell and the
meter with which its output is measured are
mounted at one end of an arrangement similar
to that of an optical bench. The lamp is also
mounted on this bench but in such a manner

“that it can be moved to different distances from

the photocell. For a given power dissipated in
the incandescent filament the photocell current
will depend on the distance of the lamp from
the cell.

Assuming that the photocell current is
directly proportional to the amount of light flux
entering the cell. which is true, the amount of

Index is attached to the slide

cover that fits into grooved

sides of the box, so as lamp is the

attached to the coer the lamp

is moved with the slide and the

position indicated relatively by
the index.

Now watch closely and you

will see the lamp is closer to

photoelectric

relative index previously indi-

cated 50 now

Select a distance that gives
a convenient deflection.

An end stop is provided so

that the lamp can not be

moved to produce an index of

less than zero, because fellows

don't know what to do with

less than nothing even during
a depression.

cell. The

indicates 13.
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light entering is inversely proportional to the
square of the distance between the lamp and the
sell. For example, if the current is 25 micro-
ymperes when the distance is 5 inches, it will
e 625 microamperes when the distance is 10
inches.

HEATED BY ULTRA FREQUENCY

The three milliammeters in a row on this
page show three different deflections. The first
indicates a current of one milliampere, the sec-
ond two, and the third uearly three. The lamp
is mnearest for the third reading and farthest
away for the first. If the intensity of the light
is the same in the first two cases, the lamp is
1.41 times as far away for the first as for the
second.

i
i

is of interest. If the lamp is connected in series
with the antenna, the lamp will glow with an
intensity depending on the value of that current.
This current can be measured by the substitu-
tion method just explained. This current can
be taken as a measure of the radiated power,
for the power is the product of the square of
the current and the radiation resistance.

The lamp has some resistance and this may
be of nearly the same magnitude as the radia-
tion resistance. Therefore the measured current
will be less than the current would be if the
lamp were not in the circuit. Therefore there
is a considerable error. This error is less the
greater the radiation resistance and also the
lower the lamp resistance. This error is com-
pensated for, in part, by the fact that not all the

[ n—

L
" Keep your eye on the needle. The first deflection denotes |, the second 2 and the third 2.8. This
is what happens fo the needle, in general, when the lamp is moved nearer to the cell. More illumina-

tion on cell causes more current to flow.

The lamp can be heated by ultra high fre-
quency current as well as with low {frequency
or direct current. One way of measuring the
high frequency current is to send it through
the lamp and note the deflection. Then, without
making any change in the distances, the lamp
can be heated with low {requency or direct cur-
rent and that current adjusted until the deflec-
tion is the same as before. The power can be
measured with ordinary meters. This is a sub-
stitution metliod, which is always considered to
be the most accurate. Thus we have a means
of measuring the ultra high frequency current
or power. This substitution method is simple
because it does not involve the light radiation
efficiency of the lamp as it varies with the cur-
rent. When the substitution method is used,
the lamp can be moved along the scale until, for
a given light intensity, the deflection has any
desired value.

ANTENNA CURRENT

In a high frequency transmitter current flows
in the antenna and it is this current usually that

current is measured due to distributed capacity
in the lamp leads.

RADIATION RESISTANCE

The method suggests a way of measuring
the radiation resistance. Suppose the circuit be
arranged so that there is no radiation. If then
a high frequency resistance standard be sub-
stituted ‘and varied until the photocell current
is the same as it was when the antenna radiated,
then it is known that the radiation resistance is
the same as the value of the adjusted standard.
But this still leaves the problem of determining
the current through the radiation resistance
when the lamp is not in series with the antenna.
If the radiation resistance turns out to be high
compared with the lamp resistance the error can
be neglected. When the radiation resistance is
known the current in the antenna can be com-
puted in terms of the measured current, the
lamp resistance, and the antenna resistance pro-
vided we make sure that the voltage induced in
the antenna remains the same.

(Continued on next page)
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Measured with Photocell and Lamp

By Brunsten Brunn

’ il

Strip at right is no collar for toy horse but a scale
from an old drum dial, 0-100. Meter stares you in
face. Box contains slide panel, 50 watt lamp and
photoelectric cell, all ready to be boondoggled.

HE measurement of power at ultra high

frequencies presents a difficult problem.
Ordinary meters do not work at all or they
work so poorly that the indicated power is only
a small fraction of the power involved. One of
the main reasons is capacity. Even minute dis-
tributed capacities are sufficient to by-pass the
high frequency currents so that they do not
reach the element in which the power is to be
dissipated. The most successful means for
measuring ultra high as well as lower radio
frequencies are those based on the heating ot
an element, usually a small resistor.

One method that has been applied recently
for measuring ultra high frequency power of
considerable magnitude utilizes a lamp and a
photoelectric cell. The power to be measured
is used for heating the filament of the lamp to
incandescence and the photoelectric cell to

Meter is fastened to one end of the box the scale

is affixed 1o side. The slide cover somehow has

undergone a color metamorphosis, which please
disregard.

measure the intensity of the light. This, of
course, is done with a d.c. meter, since the pho-
toelectric current is direct.

LAMP MAY BE MOVED

The arrangement is illustrated in the photo-
graphs herewith. The photoelectric cell and the
meter with which its output is measured arg
mounted at one end of an arrangement similar
to that of an optical bench. The lamp is also
mounted on this bench but in such a manner

_that it can be moved to different distances from

the photocell. For a given power dissipated in
the incandescent filament the photocell current
will depend on the distance of the lamp from
the cell.

Assuming that the photocell current iz
directly proportional to the amount of light flux
entering the cell, which is true, the amount of

Index is attached to the slide

cover that fits into grooved

sides of the box, so as lamp is

attached to the cover the lamp

is moved with the slide and the

position indicated relatively by
the index.

Now watch closely and you

will see the lamp is closer to

the photoelectric cell.  The

relative index previously indi-

cated 50 now indicates [3.

Select a distance that gives
a convenient deflection.

An end stop is provided so
that the lamp can not be
moved to produce an index of |
less than zero, because fellows |
don't know what to do with!
less than nothing even during
a depression. {
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light entering is inversely proportional to the

' square of the distance between the lamp and the

5

g

cell. For example, if the current is 25 micrp-
amperes when the distance is 5 inches, it will
be 6.25 microamperes when the distance is 10

inches.

B

HEATED BY ULTRA FREQUENCY

The three milliammeters in a row on this
page show three different deflections. The first
idicates a current of one milliampere, the scc-
ond two, and the third nearly three. The lamp
is nearest for the third reading and farthest
away for the first. If the intensity of the light
is the same in the first two cases, the lamp is
1.41 times as far away for the first as for the
second.

is of interest. If the lamp is connected in series
with the antenna, the lamp will glow with an
intensity depending on the value of that current.
This current can be measured by the substitu-
tion method just explained. This current can
be taken as a measure of the radiated power,
for the power is the product of the square of
the current and the radiation resistance.

The lamp has some resistance and this may
be of nearly the same magnitude as the radia-
tion resistance. Therefore the measured current
will be less than the current would be if the
lamp were not in the circuit. Therefore there
is a considerable error. This error is less the
greater the radiation resistance and also the
lower the lamp resistance. This error is com-
pensated for, in part, by the fact that not all the

Keep your eye on the needle.

The lamp can be heated by ultra high fre-
quency current as well as with low frequency
or direct current. One way of measuring the
high frequency current is to send it through
the lamp and note the deflection. Then, without
making any change in the distances, the lamp
can be heated with low {frequency or direct cur-
rent and that current adjusted until the deflec-
tion is the same as before. The power can be
measured with ordinary meters. This is a sub-
stitution method, which is always considered to
be the most accurate. Thus we have a means
of measuring the ultra high frequency current
or power. This substitution method is simple
because it does not involve the light radiation
efficiency of the lamp as it varies with the cur-
rent. When the substitution method is used,
the lamp can be moved along the scale until, for
a given light intensity, the deflection has any
desired value.

ANTENNA CURRENT

_ In a high frequency transmitter current flows
in the antenna and it is this current usually that

The first deflection denotes |, the second 2 and the third 2.8.
is what happens to the needle, in general, when the lamp is moved nearer to the cell. More illumina-
tion on cell causes more current to flow.

This

current is measured due to distributed capacity
in the lamp leads.

RADIATION RESISTANCE

The method suggests a way of measuring
the radiation resistance. Suppose the circuit be
arranged so that there is no radiation. If then
a high frequency resistance standard be sub-
stituted -and wvaried until the photocell current
is the same as it was when the antenna radiated.
then it is known that the radiation resistance is
the same as the value of the adjusted standard.
But this still leaves the problem of determining
the current through the radiation resistance
when the lamp is not in series with the antenna.
If the radiation resistance turns out to be high
compared with the lamp resistance the error can
be neglected. When the radiation resistance is
known the current in the antenna can be com-
puted in terms of the measured current, the
lamp resistance, and the antenna resistance pro-
vided we make sure that the voltage induced in
the antenna remains the same.

(Continued on next page)
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Seventh Metal Shell T

6L.7 is Pentagrid Mixer Amplifier

e
T e MIXER OPERATION
12507 +.010— o Plate Voltage 250 max. Volts
. ) Screen (Grids No. 2 & 4)150 max Volts
TOP CAP—| —T Voltage
Typical Operation:
3ty Heater Voltage 6.3 Volts
et Plate Voltage 250 Volts
Screen Voltage 150 Volts
J -
N a0 Co\?(t)lrto; (é“rxd (erd No. 1) -6 min. Volts
Lo Control Grid (Grid No. 3)-20 approx. Volts
3 Voltage B approx. Volts
MAX. Peak Oscillator Voltage .
applied to Grid No. 33.5 Milliamperes
SMALL OCTAL Plate Current
7-PIN BASE Screen Current 8.0 Milliamperes
Plate Resistance Greater than 2 Megohms
Conversion Conductance 325 Micromhos
- Conversion  Conductance
* 37‘5, o Gat -45  volts bias on
570" MAX. : rid No. 3 Micromhos
oo S
i— AMPLIFIER OPERATION
eb —.095 “ MAX
320" MAX.— geater Voltage 6.3 Volts
” late Voltage 250 max. Volts
5, _..l
Tl e MAX Sc\r]een (Grids No. 2 & 4)100 max. Volts
2 a oltage
Dimensions of new tube. Control Grid (Grid No. 1) -3 min. Volts
o Voltage
Tentative Data on 6L7 Control Grid (Grid No. 3) -3 Volts
/oltage
Heater Voltage (A.C. or6.3 Volts  Plate Current 5.3 Milliamperes
D.C) Screen Current 5.5 Milliamperes
Heater Current 0.3 Ampere  Plate Resistance 0.8 Megohmn
Maximum Overall Length 3%  Mutual Conductance ( 1100 Gl\gicl\?omh{)s
Maximum Diameter 15/16” . . -21 volts bias on Grid No, 1
Cap Miniature bllemnal (Condigelens 6t 1 -12 volis bias on Grid No. 3 §
Base Small Octal 7-Pin 10 Micromhos
ALL PINS .09371.003%—
055"
MAX .
PIN | - SHELL PIN 5 - GRID N2 3

PIN 2 - HEATER
PIN 3 - PLATE
PIN 4 -GRIDS N22 & 4

Base connections,

PIN 7 - HEATER
PIN 8 - CATHODE & GRID N5
TOP CAP - GRID N2t

boHom view of socket, for the 6L7.

(Continued from preceding page)

If the transmitter is to be adjusted to radiate
some particular power, e.g., 50 watts, a 50-watt
lamp should be used and the specified voltage
should be applied across its terminals. The
lamp is then moved along the scale until a suit-
able reading is obtained on the meter. Then
the lamp is substituted for the antenna and the
transmitter is adjusted until the meter reads the
same as before. Assuming lamp resistance
equals radiation resistance, it is then known that
the transmitter delivers 50 watts to the antenna.

_ quencies.

Once the position of the lamp has been set
when 50 watts are dissipated in it, the lamp
should not be moved.

It should be noted that this is also a substi-
tution method, but instead of measuring the
power in the lamp, its rated value is taken, and
the power delivered to the antenna is varied
until it matches the predetermined value. This
method of adjustment is applicable to any radio
frequency and is not limited to ultra ligh ire-
In one form or another it has been
in use for many years.
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Revision Notice on Pin Numbering
of Octal Bases

The metal shell tubes all fit the same socket, eight
holes. Pins not required on tubes for lesser number
of connections are omitted. Left and right, views
of new sockets for the metal tubes, compared to
sockets (center) with which we are more familiar.

pyy

Comparison of metal shell and glass envelope
being made by Al Mollinger, service executive.

HE data on the metal shell tubes published

in the May issue identified pin numbers
for the 6, 7 and 8 pin octal bases according to
the standardized recommendations of the Radio
Manufacturers Association, that is, No. 1 pin
corresponded to a heater terminal and successive
pins appeared in clockwise rotation when the
base was viewed from the bottom.

The fact that the octal bases differ from previ-
ous base designs in being suitable for a universal
socket malkes it possible to set up a universal
numbering system which is believed to offer ad-

Tube Twpe No.

1 2 3
6A8 ... .. S H P
6C5 ... S H P
6D5 .. S H P
6H7 .. ... S H P,
6J7 ... ... S H P
6K7 ... S H P
6L7 ... S H P

PIN NUMBER ARRANGEMENT *
SMALL OCTAL B8-PIN BASE
SMALL OCTAL 7-PIN BASE
’ " SMALL OCTAL 6-PIN BASE

80T 70! VIEW.

The maximum base diameter of the octals is

1 5/16". This new dimension applies also to the

outline drawings of the metal shell tubes printed

in the May issue and represents a change intro-
duced by the manufacturers.

vantages in simplicity. In this new system, num-
bers are assigned to each of the eight possible
pin positions. Numbering starts from the shell
connection which is always the first pin to the
left of the locating lug when the base is viewed
from the bottom with the lug toward the ob-
server. Numbering is clockwise on the basis of
possible pin positions. Thus, the pin numbers

“for a 6-pin base are 1, 2, 3, 5, 7,and 8.

The following table gives the revised pin num-
bers for seven of the metal tubes. The outline
of ‘the 61.7 is on the new basis.

P

Some type of soldering is best done by dipping.
Therefore solder has to be kept fluid in a pot. One
experimenter made a pot with a heavy duty sol-
dering iron, tip threaded into an iron cup and
extending to the opposite inside circumference.
Pot of solid solder took !l minutes to turn 100
per cent. fluid. Dipping prongs of plug in coils is
recommended way for rounded finish.

Pin Positions and Numbers

4 5 6 7 8

G:; & Gs Gl Ga H K
= Gu — H K
- G: = H K
KZ Pl - H K1
Ge Gs — H K
Ge Gs — H K

G: & G Gs — I K & G
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Televisionists are getting busy. William Hoyt Peck
(left) has Canadian telecaster on air as RCA
moves its electrical system from laboratory to

field. [Wide World.)

)|

Acerave j

_'-. |
W,CGLLUL()'D

W Strips ER

ey

Dissolve celluloid strips or photo film in acetone and you
have fine cement for speaker cone repair. At right,
condenser plates cut for "matching”, but don't bend ‘em.

l :
£y @
fo B+ L a}
Simple beat oscillator, wired from an if. trans- What is meant by shunﬁ;!gw'l‘he meter to read low

former, one condenser used as variable for pitch  resistance.

changer.

Crystal
a ..l.. ;Phones
0.0002%5 T_.__‘.
mid.

Don't believe it when persons tell you
that you can't get stations on a
crystal set. Earphone service, of
course, but you may get more sta-
tions than you expect. Diagram and
construction shown.

ing resistor,

Rx is th unknown, R the meter limit-

el —

——

|
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| Finding Cx Easily

Substitution Method, Using Oscillator

By Jonathan Burrows

ss

%

’ HERE is an easy way of utilizing the sub-
! stitution method for capacity measurement. .

It is necessary to have a calibrated condenser.
Also an oscillator is required. This may be onc
of the small inexpensive ones, preferably cover-
ing the broadcast band fundamentally, if broad-
casting stations in that band are to be used. It
is just as well to use instead another oscillator,
also of the broadcast band type, provided ear-
phones can be put in. The requirements then,
are: calibrated condenser, oscillator and re-
ceiver. Some means of coupling is provided
between oscillator and set. L

The oscillator tuning condenser is used at a A
low capacity setting, the calibrated condenser N
across it at high capacity, and a beat with a
broadcasting station struck. Then insert the

This oscillator is set going, connected to a receiver,

unknown condenser (if within the calibration
range) and having read the first setting of the
calibrated model, turn that model to lower
capacity reading, sof the calibrated condenser is
of the value of Cx. Be careful not to be fooled
by harmonics.

and caused to zero beat with the fundamental of &
station, by using small capacity of CI and large
capacity of C2, which is a calibrated external con-
denser. Now Cx is inserted and C2 turned back
until zero beat is restored. Difference between
two known settings of C2 is the capacity of Cx.

Setup used for working the
capacity measurement
method, using a small oscil-
lator, this one of the a.c.
operated type. The cali-
brated condenser is behind
the oscillator, while the
condenser to be measured,
really to be calibrated over
its span, is in the aluminum

Calibration for usual
so-called 0.0005 mfd. con-

denser :

Dial Mmfd.

7 50

12 75

17 100

21.5 125

26.5 150

36 200 Values  tabul-

gig ggg ated at left are
. for condenser

325 300 shown in o

82.5 450 i views,

92 500 —
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PRE-SELECTOR

Pre-selector improves selectivity and sensitivity of
shortwave tuning. Measurements made showed
signal strengths way up and more stations received.

Details in left column show mounting of a small

condenser in aluminum box for service as calib-

rated device, precision dial {above) being used on

front. Calibration is made at a laboratory and
curve furnished.

e
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w21J’S DE LUXE “FINAL”

i3 4
1

!

Rk

Transmitter's final stage. The only tube in this outfit is the 242A, a 50 watt triode. The condenser

Cat left is for tuning the grid coil. At center is a 50 mmfd. condenser for tube neutralization. At

right is a split stator tank condenser, for tuning the tube plate. The two posts at left center are for
link coupling from the buffer.

Lz 247 A
Lj {( % L4
h:
e 25 e R S
(M mmid TN
S ky
: ( : ) 4 _.ﬂ Link 5ingle
L5 Turn
Ch X
T T
’
u\: 01 Meg.
/50.0 FI wn
CT ¥
W\’TW“ °3 Block
23k
Diagram of the final stage of a magni- ‘ 0/—5ﬁ0 %Ao
ficent fransmitter built by Harvey E. @ ® ® /C;,' e
Sampson (W21JL)} at a cost of $750. 8- B+ 1oV v c- ¢

Full details next month. 750 90 Battery
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Untuned Stage Boosts High
Wavelength Response

By Clark Meadows

Views of the t.r.f.

A TUNED radio frequency receiver is still
the choice of some who want high fidelity
reproduction. One reason assigned for the bet-
ter quality is that these receivers are not as
selective as superheterodvnes. Of course, either

chassis.

type may be made broad or sharp as desired.
Perhaps the one thing that is in favor of a
tuned radio frequency receiver is that there are
no squeals present, assuming that it is working
perfectly, without oscillation. In the super-

The usual chassis hole was
present under the untuned
coil {or if. coil with trim-
mers wide out}, but a plate
was put on to ascertain if
there resulted any change
at all. None could be
discovered.

W |

l

o R
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heterodyne there are all kinds of squeals even
when it is working normally. It is more difficult
to eliminate squeals from a superheterodyne
than from a tuned radio frequency set, and even
when they have been eliminated, as far as the
ear can tell, there are heterodynes preseut that
contribute to background noises.

The circuit depicted here is of the tuned radio
frequency type. It employs three tuned cir-
cuits, which are adjusted with-a three-gang
condenser. When all these are lined up, the
selectivity is all that is required in even the
most difficult locations, and it is not at all diffi-
cult to line them up.

There is a unique feature about this circuit,
and that is the untuned transformer preceding
the diode detector. It does several desirable
things. As everybody knows, a tuned radio
frequency receiver is much more sensitive on
the high broadcast frequencies than on the low.
This fact often makes sets oscillate at the higher
frequencies while they are still relatively in-
sensitive on the lower.

COMPENSATION INTRODUCED

Then something has to be done about the
oscillation, and that something usually kills the
selectivity at the very frequencies where higher
selectivity is required. Now in this circuit the
untuned transformer is used to build up the
gain on the low frequencies. It is an inter-
mediate frequency transformer although the
usual condensers are not shown. They are left
in the circuit, though, but they are opened up
wide. Therefore the natural frequencies of the
two circuits in the transformer come close to the
low frequency end of the broadcast scale. With-
out this i.f. transformer signals from a 570 kc
station are weak, scarcely audible, although the
station is local, but with it, those signals are
as strong as those from higher frequency sta-
toins. While the transformer is not effective
at the high frequencies, it does not unduly cut
down the gain. In fact, it cuts down just enough
1o eliminate oscillation at the higher end. It
gains this end without the addition of gadgets
that cut down the selectivity.

The coupling between the two coils in the in-
termediate frequency transformer is left as loose
as it is for superheterodyne amplifiers tuned to
a fixed frequency. It would seem that this
coupling is too loose for an untuned transform-
er, but this is not the case. The reason for

(Continued on next page)

=% & L

TT

10008

LIST OF PARTS
Coils

Three shielded radio frequency transformers
One 456 kc intermediate. frequency transformer
One push-pull input transformer, ratio primary
to one-half secondary, 1 to 3
One power transformer, primary, 115 volts, 50-
60 cycles; secondaries, 6.3 volts, 3.5 amperes;

high voltage, 300-0-300 a.c.; rectifier filament,

5 volts

Condensers

One three-gang tuning condenser with trimmers
(capacity at maximum may be 350 to 400
mmid.)
Two 0.00025 mfd. tubular condensers, 200 volts
Four 0.1 mifd. tubular condensers, 200 volts or

more

One 0.01 mfd. mica condenser
Two 8 mifd. electrolytic condensers, 500 volts

rating

One 30 mfd. electrolytic condenser, 35 volts
rating

One 1,000 ohm pigtail resistor

Resistors

One 1,000 ohm pigtail resistor
One 800-ohm pigtail resistor
One 1,500-ohm pigtail resistors
Two 0.025 meg. (25,000 ohm) pigtail resistors
One 0.5 meg. pigtail resistor (34 watt sufficient)
One 1 meg. potentiometer
One 10,000 ohm variable

switch attached .
One 850 ohm, 5 watt resistor
One 2,000 ohm, 2 watts up, resistor
One 1 meg. pigtail resistor

Other Requirements

One dynamic speaker with output transformer
for push-pull 42 tubes, 1,800 ohm field

One speaker plug and four lead cabie

One chassis for eight tubes

Four tube shields and bases

Two four-hole sockets, one five-hole, five six-
hole, and one seven-hole. (Extra 4-hole for
speaker)

One airplane dial with two pilot brackets

Two pilot lamps (6-volt type)

Four grid clips .

Antenna-ground twin assembly post

Phonograph twin jack assembly

Two stand-off insulators

resistor with a.c.

aoimid
ice
687 i

) g

Larmia
G

-
25000a"

10,0005

| armse
B 8064

=)

2000
2 up

Qimfa

o.mid

The untuned fransformer is shown without condensers, ahead of 6B7.
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(Continued from preceding page)

A high audio gain is obtained from the pen-
tode of the 6B7. The signal is still further am-
plified by means of a 76, which is triode of
low voltage gain but suitable for coupling to a
transformer. This is a push-pull input trans-
former that divides the secondary voltage
equally between a pair of matched 42 pentodes.
The output of these two power tubes, when a
suitable loudspeaker is used, is sufficient for all
ordinary home requirements.
this is that for a given coupling, the transfer
of voltage from one winding to the other is
directly proportional to the frequency. Thus
the transfer is greater for the higher frequency
signals that it would be for the frequency for
which it was originally itnended. At the low
broadcast frequencies it is also effective because
they are near the frequency to which the cir-
cuits are tuned in this case.

Another advantage of the wuntuned trans-

former is that it enables the use of diode detec-
tion with the usual simple arrangement. One
winding is connected in the rectifier circuit just
as it would be connected in a superheterodyne.

In this circuit the detector is a 6B7. The
two anodes are tined together to form a half
wave rectifier. This is not only simpler than
full wave rectifications but it is also about
twice as sensitive. The suppressor of the pen-
tode part of the tube is connected to the cathode
as usual, but the screen is tied to the plate. The
grid is diode biased, being connected to the
slider of a high resistance potentiometer, which
constitutes the load on the diode circuit. It
will be noticed that no condenser is used across
the potentiometer. This does not mean that
detection is effective without a by-pass con-
denser. It simply means that theer is enough
capacity in the circuit, about 10 mmid., to filter
out the ripple and let the radio frequency cur-
rent to the rectifier

EXAMPLE OF METER RESISTANCE MEASUREMENT

Series resistor and battery are used for getting the full scale deflection shown at right, and coil has turns

removed in picture at left until meter reads half way.

Then coil resistance equals meter resistance and

may be measured with large current.

:
|

Series rheostat is used so as not to push needle too far, when setting up for resistance measurement
with large current. Then rheostat is turned until full scale deflection prevails. The coil is in circuit both

times.
the voltage reading.

Now measure voltage drop across the coil and for 100 ma the coil resistance is 10 Hmes
See article on page 32.

#
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CW Adjunct and Station Finder

By Lloyd FEarl Sampson

100mm#d. 78 10,0000 37
e 50000025000
Lo 22z v Bt
0.2.5/‘7{7. ! ‘ B
.J Fib50
€ =
Am¥d. O N G_
Sw.! ,J_, _«J: .J:;m\_].w SUL%
! / d.05msd.
"0.05mid. Sw.2

This is the circuit of a beat oscillator for making C.W. audible on a superheterodyne and for
! finding stations. The circuit is universal in that if may be used for either a.c. or d.c.

Left shows the complete beat oscillator with the tuning adjustment at the top. In the middle is
shown the detail of adjusting the tfuning condenser. At right is shown the inside view of the circuit.

ERE is a simple little gadget that is useful
as a station finder and as an auxiliary in
the reception of unmodulated continuous waves.
(It is an oscillator that operates at the inter-
~mediate frequency of a superheterodyne. When
its frequency is adjusted to the intermediate fre-
quency and the output is coupled to the receiver,
a squeal will be heard whenever any station
loeats with the regular circuit oscillator to pro-
duce the intermediate frequency. That is, there
are now two independent intermediate frequen-
cies in the circuit and the beating of these two
iproduces a squeal. The value of this is adjusted
to have any desired value, say 1,000 cycles per
second. The adjustment may be made by either
adjusting the tuning of the broadcast or short
‘wave receiver or by adjusting the setting of the
“beat oscillator. In practice it is most convenient
to adjust the tuning of the receiver and leave
‘the beat oscillator fixed after its first adjust-
Iment.
A switch Swl is provided in the circuit for
sutting out the beat oscillator. When modulated

signals are to be received the beat osciilator is
not desirable after the station has been located
on the dial, but unmodulated continuous waves
it is needed all the time, for they can not be
received without it. 'When an oscillator of this
type 1s used in conjunction with a superhetero-
dyne, there are squeals everywhere on the tuning
dial.  Nearly all of them represent separate
stations, most of which could not be heard with-
out the beat oscillator. The coupling between
the beat oscillator and the set is done by means
of a 50 mmid. condenser connected between the
midtap of the oscillator coil and the antenna
post on the receiver.

As is plain from the diagram of the circuit,
the oscillator tube is supplied plate voltage from
a 37 rectifier. The circuit is universal, that is,
it can be plugged into either an a.c or d.c line.
The filtering is sufficient in either case although
there is no filter choke in the supply line. The
condenser-resistor filter is satisfactory because
the 1clurrent requirement for this purpose is very
small.
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Sidebands Must Be Passed

Without Clipping
By Robert G. Herzog, E.E., B.S.

WITH the advent of high fidelity receivers
the experimenter should not only learn
how to make such a receiver, but should also
consider just why these receivers are high
fidelity, and in what they differ from other re-
ceivers.

High fidelity receivers differ not only in the
audio system, which must be designed to am-
plify evenly every frequency from 25 to 12,000
cycles, but also in the tuner. Sidebands as well
as the carrier, the tuner must be passed with
equal intensity.

The normal series or parallel tuned circuit
would resonate at any given frequency present-
ing a relatively sharp peak.

If two resonant circuits tuned to the same
frequency are suitably coupled, the secondary
current will be substantially constant over a
band of frequencies.

BAND WIDTH DETERMINANT

The width of the band depends largely on
the coefficient of coupling, although the Q of

both circuits also enters into the computations.

The design of these band pass circuits can be
carried out simply and with enough accuracy
for oractical purposes by using the following
formula :

Width of pass band = k times the resonant
{requency of the circuits.

For approximately constant response through-
out the pass band the following relation should
obtain.

kvQP Qs = 1.5

Where QP and Q5 are the Q of primary and
secondary, respectively.

When the condition for uniform response to
the pass irequencies is realized, the resonant rise
of voltage is just half of that given by one
circuit having the same effective Q and con-
sidered alone. This is the price that must be
paid for the result a flat top tuning curve with
somewhat steeper sides than those obtainable
with a single resonant circuit. The loss of
voltage can easily be remedied by the addition
of another stage.

New Police Radio Works Two-Way, Has Audio Relay

RADIO —iay
RECEIVER

POWER UNITS $

" RADIO
TRANSMITTER

ANTENNA‘—-l

Bell Telephone Laboratories

A development in police communication enables the motor patrolman to carry on a two-way conversa-
tion with headquarters. In addition to receiving orders, he can report instantly without leaving the car.

The system operates on ultra-high frequency channels.
It is held to its frequency by a crystal. To talk from the car, the patrolman merely

power of 5-watts.

The transmitter weighs 20 pounds and has a

lifts the telephone from the instrument board and the first sound of his voice automatically puts the car's
transmitter on the air. The instant he ceases talking the transmitter automatically switches off. The

system is in operation in Evansville, Ind.

It will soon be installed also in Nashville, Tenn,
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It's a shame to take the money, or words to that
effect, are written on the face of an auto set
service man preparing to install a receiver in a car

at the curbstone. To pierce the plating he will
use an electric drill (top right} only if there is a
double thickness, otherwise heavy hammer and
punch do the trick nicely. Also he will inspect
distributor to see that the condenser is not
shorted and that contacts are clean.

UFFICIENT shielding of an automobile

receiver is the principal requirement for
quietness of operation and freedom from the
disturbing effects of the motor. Much im-
provement has been made recently in auto re-
ceiver design to accomplish this end, so that in
general it may be stated that spark plug sup-
pressors may be dispensed with, although there
are occasional exceptions, due to peculiarities
of the car. As a rule, however, it may be said
that when there is motor noise it is due not to
the car but to the set, because practically all of
it can be eliminated by proper design of the set.
And close shielding is the basis of much of this

' design.

When noise is present it is introduced either
by way of the antenna or the chassis. A simple
expedient is to remove the antenna. If the
noise then disappears, the antenna was pickin up
the noise. If the noise persists, the set chassis
is picking up the noise, and therefore the car
has to be put to those grounding precautions
that are so numerous that it is hardly likely
that they can be tabulated, since special cases
crop up now and again that nobody seems to
have thought of before.

YEAR ROUND DELIGHT

Wl}eg a set picks up antenna noise it is char-
acteristic that if a noisy car is passing the
trouble appears with increased vigor, so it be-

hogves everybody to keep his car in good con-
dition, not only as a matter of proper care for

as Seat of Motor Noises

By Jack Schechter

the car and due regard for safety, but also to
umprove auto set reception, as most likely the
offender will have a set in his car, too.

All through the depression there has been an
increase in the building and installation of auto
receivers, and the popularity of the car set is
increasing, with every indication that this season
will be the peak one. It is not as true as many
imagine that the car set is itself so very
seasonal, that is, a mad rush takes place in
Spring and Summer because cars are used more
in that time of the year, but there is a steady
business in this line, with a mild weather ac-
centuation. That attests to the importance of
the car set to the user and the industry and
also indicates that home constructors the year
round are interested in the car set.

Such sets can be built by the individual, but
there is a comparatively smaller percentage of
this done than with other types of receivers
because of the exactions of car set practice.
The chassis construction requires special tool-
ing and chasses are not generally available.
Also the information about the intimate details
of successful construction is not as widely dis-
seminated. However, much of what may be re-
garded as standard practice may be followed by
the- constructor, and if he is handy at metal
working he can construct his own chassis, even
to accommodate the speaker.

Everyone is aware, of course, that the car
set business, from the factory viewpoint, is
pretty much standardized and concentrated, so
that most of the business is in the hands of a
few companies that have all but specialized in
this line of work, and one of the leading manu-
facturers actually makes nothing but auto sets.

It is well therefore to look to what they are
doing and to copy the practice based on their
own experience.

Very early it was recognized that the con-

(Continued on next page)
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The author (foreground) ana, left to right, Sol Merles, William Fenel and Harry Schechter, Next
.is shown replacement vibrator with armature and contacts in foreground. Compact auto set is third

illustration, "vibrator at right, removed.

(Continued from preceding page)
venience attaching to B power supply irom the
car A battery was important, and two types of
mstruments were used, one the vibrator, the
other the motor generator. In the beginning
the motor generator was far superior, and some
makes of vibrators did not stand up very well.
Without meaning to favor one method against
the other, but merely to report what is hap-
pening, I might state that the vibrator has been
improved, and is the reigning favorite. The
price is less, which is one point, unimportant if
performance is inferior, but the performance of
the new vibrators is good, and there have been
numerous instances even of old vibrators stand-
mg up for two years or so. In general a
vibrator may be rated at a life of 1,000 hours,
the same as a vacuum tube, but there is some
uncertainty about any particular vibrator, and
some vibrators go bad in a few weeks, while
others last as long as | have mentioned, and
longer.

TWO VIBRATOR TYPES

The vibrator may be of the type feeding a
rectifier tube or of the self-rectifying type. The
tube model in general is favored, but there are
self-rectifying vibrators that are excellent, too,
and included in splendid sets. The principle of
the self-rectifying type is the use of a push-pull
circuit, with the feed from the common return
line, in which the filter is inserted. There is no
alternating current in this common branch, since
the current at any instance is equal but opposite
in phase, hence there is zero difference.

The superheterodyne circuit is used in the
receiver without exception. The tuned radio
frequency circuit is not suited for the car set,
and, except for special uses of persons requiring
very high quality at minimum expense, and not
requiring great selectivity at all, the t.r.f. set
has little place in car or home. The number of
tubes will depend on how much sensitivity and
selectivity are required and on the power out-
put. An extra tube of course is needed for push
pull output, which 1s popular in the higher
grade car sets. .

Where to put the set in a car will depend on
the car more than on the driver’s preference.
For instance, cars with heaters require that the
set be put on the driver’s side. The mounting
of car sets should be as simple as possible. Some

Next is a glimpse of an auto set repair bench

sets require only one bolt. Others require
more. Whatever the number of holes, it is
easily made with a heavy hammer and a punch.
This method works all right if there is only
one thickness of plate on the body, but if there
are two layers, then an electric drill should be
used.

SPEAKER PLACEMENTS DIFFER

Newer automobiles generally have provision
for installing the set in a compartment, and a
tie-up exists between automobile manufacturer
and set maunufacturer, so that there is a par-
ticular commercial model set for that very car,
that fits in it naturally, but it is possible to put
other sets in, of course, and indeed resort to
other placement than in one of the small com-
partments. There are very compact auto sets
with speaker enclosed, all in one unit, that fit
behind the fireboard, with controls on the car
instrument panel, also car sets that are port-
able, as well as sets with receiver and speaker
separate. If the set is of the portable type of
course the tuning is done right on the cabinet,
but the instrument panel type tuning unit may
be used in other instances, while the steering
column type is the most popular. The remote
control tuning control, the on-off switch and the
volume control are attached to a unit that fits
on the steering column.

Some sets have separate speaker intended to
be mounted inside the car, directly under the
roof, like a dome lamp, while others permit
placement of the speaker in a rear corner of the
car, above the passenger’s head, although most
speakers are in the driver’s compartment.

Assuming that one has built or bought a car
set, and has placed the receiver where circum-
stances require, modified as much as may be
by personal taste, his next consideration is an
aerial. The car sets are so sensitive that not
much antenna pickup is required, and this high
sensitivity 1s accompanied by high stability,
which combination is easily practical only in a
su1 vrheterodyne.

WHERE THE AERIAL GOES

The most natural place to locate the aerial is
under the running board. The farther the
aerial is from the running board, the better. Of
course it could not be put above the board,
hence is mounted on upside down standoff in-
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Some car sets have speaker built in, true of this model, one of the most compact ever produced.

sulators, under the board, as far down as road
clearance permits, in view of danger of bumps.
Instead of being just a plain wire, however, the
antenna had better consist of a plate, or mesh,
so that in a sense an inverted counterpoise ex-
ists.  The pickup will be adequate at all fre-
quencies, if the antenna primary of the coil in
the set is of the high impedance type and the
set sensitive.

The ground is the motor casing, and even the
cars that are supposed to have bodies floating
on rubber have enough bolts and nuts connect-
ing the chassis and thence making conductive
- run to the motor frame to enable a good ground,
but if the set is not sufficiently shielded this
shows up by requiring extraordinary precau-
tions for grounding by bonding. This consists
of running thick braided wire, well soldered at
the two ends, between the points that are to
register complete short circuit. Even in the sets
themselves, in the interest of full grounding and
shielding, binding is used.

The lead from the aerial to the set should be
of heavy wire with a serving of rubber and a
shield braid, so that the antenna shield may be
grounded at the car battery. Either positive or
negative of the battery may be grounded, that
is, connected to motor frame, this circumstance
differing with different makes of cars, even with
different models of the same make. This may
be determined experimentally by connecting a
voltmeter between one side of the A battery and
car chassis. If there is no reading the side of
the battery to which connection is made is
ground, or the battery or meter or both are
dead. Assuming good instruments, if the bat-
tery voltage is read between battery terminal
and chassis, the battery terminal being used is
not ground but “hot.”

The antenna shield may not be sufficiently
grounded if connected to the hot side of the
battery, and besides there is introduced the pos-
sibility of shorting the battery by inadvertently
connecting to car chassis at some other point,
as where the antenna enters the receiver. It is
not actually necessary to use the thickly cotton
serviced type wire that causes the shield braid to

be almost an inch in diameter. While it is true
that this thick insulation keeps the shield braid
so far from the conductor as to minimize the
loss to ground due to capacity, it is also true
that the car sets are so sensitive nowadays that
the precaution so important in prior years need
not be observed.

INDOORS AND OUTDOORS

The construction and repair of the car set of
course take place indoors. The installation
most likely takes place outdoors, and the set is
tried out with motor idling, and then with the
car given a, or really the set, given a road test.
In general, if the test proves a success, and the
general rule today is that such actually takes
place, in fact almost without exception, the
likelihood is that the set owner will obtain long
service. However, car sets are subject to ills
the same as home sets, and a vibrator mayv
stick, a tube go bad, a wire get disconnected,
or some unusual mishap cause trouble. The
tubes do not give any more trouble in car sets
than in home sets, in fact it is probably true
there is less tube trouble in car sets, possibly
because the voltaging of the tubes is more
strictly limited.

If a wvibrator goes bad, it may merely be
sticking, and the set should be turned on, tubes
permitted to heat fully, and then the vibrator
given a solid rap with a hammer, or kicked,
whereupon it may be restored to service, other-
wise a replacement is in order. The vibrator
may be pulled out and another one inserted,
just as in the case of tubes. In the picture ad-
joining the one of three of my associates and
myself there are shown replacement vibrator
parts, the armature in the foreground, on either
side of it replacement tips contacts. Next is
shown a car set with remote control at left and
the vibrator, removed from the set, at right,
prongs up.

This set follows the usual practice of com-
pactness. In the left compartment is the B
choke, above it the rectifier tube, in this case
an 84, while the socket below the B choke is
the one from which the vibrator was removed.
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Car Sets on
By Capt. Peter V. O’Rourke

receiver

Set installed by an auto
in his own car.

AUTO radio is popular the year round, but
gets most attention this time of the year.
And as each year arrives reception is better,
because of progressive solution of problems.

The newest aspects of auto sets include the
elimination of spark plug suppressors, because
sets themselves are completely shielded; the
popularization of unit construction and sim-
plicity of connection; the improvement of B
supplies, and the vast improvement in antenna
systems.

The antenna is practically as important as the
set. Both the underslung and overslung types
work well. Some antennas are stretched under
the chassis, possibly with criss-cross support;
others simply under the running board. In the
overslung group come the wiring in the car
top, and around the moulding. The stretch
above the top is practically passe.

THE INVERSION PROCESS

Since the antenna is physically and elec-
trically short, compensation 1is required to
lengthen it electrically, so that the response is
made keener at the low broadcast frequencies,
where otherwise it would drop severely. This
is particularly true of tuned radio frequency
sets, but has application also to superhetero-
dynes. To bring about this equalization of re-
sponse, or even inversion, so that the lower fre-
quencies, with usually the better stations, are
favored, coils are constructed broadly peaked
in this region. Some sets are provided internalfly

expert

with compensation, most sets not, so automobile
antenna matching transformers are used. Their
inclusion produces a striking difference. The
attairment of just the right inductance, both
self and mutual, and respective values of pri-
maries and secondaries, is a delicate engineering
problem, well mastered commercially.

Whenever a transformer is used in this way—
and it may be rightly called an impedance mis-
matching transformer with the mismatch mak-
ing desired results—it should be preferably in
connection with a specific type of antenna for
which it was designed. However, there will
be improvement in the general direction noted
even if a casual auto antenna is used, but not
so pronounced a result, unless accidentally.

ANTENNA TRIMMER ADJUSTMENT

The car antenna at best is not likely to be
much of a collecting agency. The best must be
made of what little is picked up, and the most
possible picked up, at that. So if an under-
chassis antenna is used, it should be as close to
the road as practical, but road obstacles and the
bouncing of the car impress a limit in this direc-
tion.

Whatever type antenna is used, and especially
if an antenna coupling transformer is intro-
duced, the set’s antenna trimmer should be re-
adjusted. In fact, in the absence of specific
reproduction of installation conditions, as with
sets made specifically for certain cars, this an-
tenna trimmer should always be adjusted for
maximum response near the high frequency
terminal of tuning.

The aim is to make auto sets specially sensi-
tive, since they are given little input. All ad-
justments should produce peak sensitivity for
the system. Naturally, if one drives about a
great deal the set may get out of alignment due
to bumps and jars, and every few months’ at-
tention should be paid to this.

Some cars have wire mesh in the top, and
this may be used as aerial, if not grounded.
Anything is considered grounded that is con-
nected electrically to the motor frame. This
may be a conductive connection for d. c., or may
be even a connection through a capacity, since
the antenna voltage is a. c. A grounded antenna
in a car is just as dead as a grounded antenna
anywhere else.

AERIALS INSIDE AND OUT
A test for grounded condition can be made
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only statically by the d. c. continuity method, by
running a wire from the antenna to one side of
the continuity tester, other side of tester to
motor frame. If the reading is equivalent to
that of a short the antenna certainly is
grounded. If the reading denotes an open, the
strong likelihood is that the antenna is not
grounded; still, a condenser may have been put
between motor frame and wire screen, some
owners’ unlikely experiment.

Aerials are being used inside of cars now-
adays, and a type of aerial wire that can be
stuck on the under side of the top is sometimes
used in emergencies. Car construction has much
to do with whether such an antenna system
works at all. Steel bodies do not aid in expos-
ing such wires to radio waves.

When the aerial of the wire-in-the-top type is
used, sometimes scratchy reception results. This
is due often to grounding and ungrounding, a
part of the wiring being thus exposed. In fact,
this making and breaking may take place with
any type of an antenna in a car.

TUNING OUT TURNING CORNERS

Naturally the horizontal antennas are sonie-
what directional, and as the car is driven around
corners, volume will change, unless there is
compensation. Also, when driving under con-
crete bridges or through tunnels, waning of
signals may be suffered. Automatic volume con-
trol succeeds in atoning sufficiently for the
variations of input, although of course the
shielding of the antenna against radio waves
by steel in overhead structures at times may
be too much even for the automatic volume
control system,

With the set working properly, and the an-
tenna well constructed and its energy put into
the set most desirably, the next consideration
is to have quiet reception. This is not so easy
as it sounds. There have been instances where
noise has developed that a dozen service men
could not cure, but they did not rebuild the set.
It is therefore apparent the set has much to do
with the situation. Shielding must be complete.
Such completeness is a recent introduction. If
there are strays from the motor, interference
that is present at an assortment of radio fre-
quencies due to the sparking nature of the dis-
turbance and almost shapeless wave form, will
the set pick them up of its own accord? Try it.
Disconnect antenna from the set and ground
the antenna. Now, if there is disturbance in
the set from the motor, the waves get right
through the box. The set should be so well
shielded that no pickup of this kind takes place.

ONE RESISTOR IMPERATIVE

Suppose that with antenna thus grounded
there is no sound in the set. Then the shielding
is adequate in the receiver, but inadequate else-
where. There are so many places and conditions
under which interference of this type may occur
that it is impossible (for me) to list all of them
from memory.

Spark plug suppressors, resistors specially
made for retarding the effect of the ignition on

radiation, are not required for the latest closely
shielded type sets, hut are required for all
others. Even these latest sets require a sup-
pressor on the distributor, and a 1| mfd. con-
denser across the generator brushes. It is well
to use a 600 volt condenser, {for voltage tran-
sients may run high. The suppressor is usually
5,000 ohms or so.

The general trend is to use suppressors of
around this ohmage even on the spark plugs
themselves, where spark suppressors are re-
quired, because with the lower resistance the
drag on the motor is less. Some 10 to 15 per
cent. drop in motor efficiency may he expected
when spark plug suppressors are introduced,
and one of the main reasons for now resorting
to extra shielding of a specially precautionary
nature was to avoid this penalty.

One of the tests that shows up the fact is
to let a motor idle, then introduce the sup-

Ignition coil in an automobile, fastened to motor
casing. The lead at top to the firing chambars is
shielded, the one on bottom is not, so it may be
advisable to shield the lower fead some rainy day.

pressors, and attempt idling. It may be found
necessary practically to race the motor to in-
sure it turning over. The difference may be
attributed to the suppressors. And yef, of
course, for quiet reception, under circumstances
that require such suppression, the resistors must
be included, even though on tough hills the
motor may balk a bit, and now and again under
a trying condition a cylinder may miss.

DO NOT LAST FOREVER

The suppressors need not be deemed to have
infinite life. They are usually carbon. The
continuity between spark plug and distributor is
established through the suppressor. Therefore,
if a suppressor should open now and again,
cylinder miss may be due to that, or if a set
formerly quiet seems to be noise ridden, the
suppressors may be practically shorted, due to
dirt and grime and oil-soaking. The SUPPressors
are not in an atmosphere of utmost purity.
Every six months or so new SuUppressors
should be installed.
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With Universal

By Lee Waters

Basi¢ circuit at left, RL the limiting heater resistor. Center shows rectifier and extra tube, C aiding
rf. action. For larger sets two such condensers are preferable (right).

N universal receivers, meaning those that

work on a. c. or d. c. line voltage, the limiting
resistor often is a part of the a.c. cable assem-
bly. The limiting resistor is the one that re-
duces the line voltage to the low voltage re-
quired for the heaters.

Such a cabling requires three leads. Two of
them go directly from the set to the line and are
conductive, that is, of very low resistance, and
what resistance is there is unintentional. The
third one also goes to the line, but through an
intended resistor, enabling attainment of the
right heater voltage. For correct voltage to
prevail the resistance must be of the proper
value, not critical, however.

Thus a common side of the a.c. line serves as
return for high voltage and for the heater cir-
cuit, the line being led indirectly through recti-
fier to the plates of receiver tubes to be served,
and indirectly through the limiting resistor to
the heaters, which are in series.

NOT CAUSE FOR ALARM

Instead of the limiting resistor being a long
curl of wire built into the line cord assembly,
it may be entirely independent, physically, and
be placed in the receiver. But the power dissi-
pation in this resistor, especially in small sets,
is considerable, and the heat is better radiated
in the line cord.

However, some persons not famliar with this
condition, on feeling the cord get warm, pull
the plug out of the wall socket and consider
that the receiver is dangerously defective. This
warmth in the line cord is not dangerous and
the condition should create no alarm.

COMPUTATION OF LIMITER

Sometimes persons unaware of the line cord
resistor method, and desiring to use a longer
cord, to enable putting the set farther from the
outlet, simply cut off the cord and substitute
another. The new cord is of the standard two-
wire type, no built-in resistor, and the result is
that the full line voltage is applied across the

heater series, and zipp go the tubes or a fuse.

\What the limiting resistance should be may
be computed from Ohm’s law, the unknown re-
sistance equalling the voltage divided by the
current. The resistance is in ohms. The volt-
age is in volts and here represents the potential
to the dropped, that is, equals the line voltage
less the voltage required for the heaters. What
the line voltage is will not be precisely known,
unless a measurement is made, and even so the
voltage may not be the same time and again, but
an ascribed value may be used, usually a bit
higher than the average. For the case of 110
volt rating of the line the value 115 volts is
normally used; for 220 volt rating, 230 is the
value for computation. The current is one of
the known quantities, since when the voltage is
what it should be across the heater, the current
will be what the manufacturer’s specification
states. Normally the current is 0.3 ampere, and
the only exception for the 6.3 volt type tubes is
that of a current of 0.4 ampere, requiring a
special limiting circuit.

It can be seen that in the unlikely instance
of a single tube the voltage drop in the limiting
resistor would be maximum, the wattage dis-
sipated in the limiting resistor nearly 33 waltts,
a total waste. As the number of tubes used
becomes larger the wasted wattage becomes
less, for if the heaters required the full 115 volts
there would be no waste, except for power put
into any heater beyond reasonable emission re-
quired of the tube.

RESISTANCE 21 10 83.3 0HMS

Take the example of the single tube. This is
practically never used, but the resistance Ri
should be 362 ohms, the wattage dissipated be-
ing 52.6, and as usually the resistor is selectec
of rating about double the actual dissipation, o
a 100 watt resistor,

For the two tube example, the limiting re
sistor Rr should be 341 ohms, and the actus
wattage dissipated is a bit under 31.

The voltage is to be dropped differ, but tha
is merely saying that different type tubes ma:
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have different resistance in heaters. For in-
stance, most tubes drop 6.3 volts at 0.3 amperes,
some drop 12 volts, others 25 volts, and one 30
volts. The resistance of the heater may be com-
puted by the same method. used for the limiting
resistor. For instance, the 6.3 volt heater, 0.3
ampere, has a resistance of 63/3 or 21 ohms.
The tubes with filaments dropping higher volt-
age have higher resistance, the current being
the same. Thus the 12 volt tube has a heater
with 40 ohms resistance, the 25 volt tube has
heater of 83.3 ohms, and the 0.4 ampere 30 volt
heater a resistance of 75 ohms.

The fact that the voltage drops across the
heaters are to be different is of no consequence,
since the current will be the same through all
heaters in the same series, and the voltage drop
merely expresses the heater resistance. More
power goes into the heater when the voltage
across the heater is larger; hence, power tubes

NARRDRRP .

chain, the 0.4 ampere tube would be treated all
right, but the other tubes would be overfed,
resulting in severe reduction of tube life, and
even in poor performance.

THE 48 A SPECIAL CASE

A diagram shows the current carried by each
heater in a chain, where five tubes in consecu-
tive series take 0.3 ampere, a bleeder resistor
across this much of the series taking 0.1 am-
pere, so the required total of 0.4 ampere flows.
And it flows completely through the one tube
that requires it. The last tube has heater that
takes 0.3 ampere, but there is a parallel bleeder
for this tube alone, so again 0.4 ampere prevails,
and of course through the limiting resistor this
full current passes.

The diagram shows two methods, one of
paralleling a chain, and the other of paralleling

Division of current in amperes at left for diverse tubes (0.3 and 0.4 amp.). The 0.4 ampere tube
at right has separate limiting resistor, using up much extra power.

and rectifiers would be expected to have higher
voltage drops, as they do, compared to 6.3 volts,
if there is to be any voltage increase,

USE OF MORE TUBES

For a small set of the universal type, operat-
ing economy can not exist. The economical
method of lowering voltage for few tubes is
by transformation; in fact, it is practically a
lossless method ; but the universal sets are trans-
formerless, since a transformer would restrict
the set to a.c. operation.

As soon as the receiver becomes more size-
able, say, has six tubes, the distribution of
heater voltage may be on the basis of that dia-
gramed, the voltage dropped in each heater being
imprinted above the tube symbol, the limiting
resistor dropping 21 volts. Here the wattage
dissipation in the resistor is only 6.3 watts, or
a resistor rated at 10 to 15 watts would be used,
or any other resistor of correct resistance value,
of higher than 10 watt rating. What the rating
wattage of the resistor is above practical re-
quirement does not matter, simply designating
that the resistor operates more cooly.

We have considered the example of the cur-
rent being the same, 0.3 ampere. However, sup-
pose a tube is to be used, drawing 0.4 ampere,
along with tubes requiring 0.3 ampere. Suppose
we try to use one current or the other, to sim-
plify matters. Thus if the current is at 0.3
ampere, the tube requiring 04 ampere will be
underfed one seventh, and in the case of a power
tube this might result in the reduction of the
power handling capability by 30 or 40 per cent.
Should we put 0.4 ampere through the series

a single tube. A precaution observed is that
the rectifier is put next to the line, thus reduc-
ing the voltage drop between cathode and
heaters of other tubes, which is sound practice.
Also, a power tube would be put in the chain,
as done, as near as practical to the high voltage
end (right). But use of the two bleeder resistors
is awkward. Also, the 0.4 ampere 48 power tube
does not heat up as quickly as the 0.3 ampere
tubes, the 48 being one of the three 0.4 ampere
tubes. Its resistance is so low at the start that
the current is large and the voltage across the
other tubes too high. This endangers all tubes
except the 48.

Only the 48 of the three 0.4 ampere tubes has
a large voltage drop across its heater, that is,
has relatively large resistance heater, this being
a 30 volt tube, the other tubes of the 0.4 ampere
series, the 89 and the 41, being in the 6.3 volt
class. So the 48 alone has to be treated so that
it has its independent resistance network con-
nected with line, so as to remove the other tubes
from its influence. So for a seven-tube set, as
suggested, the resistor is chosen for six similar
hleater tubes, and another resistor for the 48
alone.

Line cord with 180 ohm limiting resistor built in.
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For Universal Operation, with
Band Switch
By J. E. Anderson and Jack Goldstein

Front view of the chassis and loudspeaker.

THIS dual-range, universal type superhetero-
dyne of exceptional selectivity and sensi-
tivity. It employs a 25Z5 rectifier, a 43 power
amplifier, a 75 diode detector and audio voltage
amplifier, a 6D6 intermediate frequency am-
plifier, and a 6A7 pentagrid converter. The
heaters of all these tubes are connected in series,
and also in series with a 145 ohm, 30-watt
ballast resistor and a 6 volt pilot light, which
i1s shunted by a 20 ohm resistor.

The receiver has been thoroughly tested in the
radio-congested area of New York for selec-
tivity and sensitivity, both on the short wave
and broadcast bands. With a 50 foot antenna,
it easily cuts through the local 50 kilowatt
transmitters and brings in low-power distant
stations with satisfactory volume and without
crosstalk.

On the short wave band, stations in Eng-
land, Germany, Spain, Central and South Amer-
ica are like locals when these stations come in
at all, and, of course, it brings in a multitude of
other short wave stations both in this and
foreign countries. To bring in these short wave
stations it is not really necessary to use the
length of antenna specified, for even with a
wire ten feet long it does bring the stations in.

THE HIGH-FREQUENCY TUNERS
The high selectivity of the circuit is obtained

primarily by the use of two doubly tuned in-
termediate frequency transformers, each of the

four circuits being tuned to 456 kilocycles.
These high-gain coils are tuned by small trim-
mer condensers having a narrow range of cov-
erage so that they may be adjusted to 456 kc
without the use of a signal generator. This is
a great advantage to those who have no access
to a generator.

The high gain of the transformers used is
due to correct design of the windings, proper
coupling between the coils, and especially to
the use of Litz wire on the spools. Coil con-
struction is of the pie type. Litz wire and pie
winding have been found especially efficient at
456 kc. They not only enhance the gain but
also the selectivity.

The selectivity, of course, is also greatly in-
creased by the radio-frequency tuners. There
are two of these, one for the 530-1,600 k¢ band
and another for the 52-17 meter band. The
broadcast band coil is wound with Litz, as are
the intermediates, for in the broadcast band
also Litz is superior to solid wire. The coil
has a large primary to insure high gain, but it
is rather loosely coupled to the secondary in
order not to impair the selectivity.

The high frequency coils are wound with
silver plated wire of heavy gauge, with spaced
turns, and on small diameters. The object of
the silver plating is to provide low resistance
on the surface of the wire where most of the
high frequency current flows, hence to increase
both the selectivity and the gain. The small
diameters and space winding are for the pur-

2
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pose of reducing distributed capacity, an im-
portant feature in a short-wave circuit.

PADDING OF OSCILLATORS

The trimmer condenser has been removed
from the tuning condenser and placed across
the broadcast coil, and a similar trimmer has
been put across the high-frequency coil. This
arrangement has a two-fold purpose. First, it
enables the trimming of the two circuits sep-

arately, and second, it reduces the minimum
capacity, thus greatly extending the tuning
range.

The oscillator circuits for the two ranges are
padded separately. A trimmer having a range
of from 3 to 30 mmfd is placed across the sec-
ondary of the broadcast coil and in series with
this combination is a padding condenser of 400
to 600 mmid. range. No parallel condenser is
used with the high frequency coil, for none is

(Continued on next page)

LIST OF

Coils

One special high-frequency oscillator trans-
former

One special high-frequency antenna coil, with
trimmer

One special broadcast oscillator transformer

One special broadcast antenna coil, with trimmer

One 456 kc antenna wave trap

Two special 456 kc intermediate frequency
transformers, doubly tuned

One 375 ohm filter choke

One six inch dynamic speaker with 3,000 ohm
field coil

Condensers

One two gang, 0.00037 mfd. tuning condenser

One adjustable, 400-600 mmfd. padding con-
denser

Two 0.0001 mfd. fixed condensers

One 0.00025 mfd. fixed condenser

One 0.00005 mifd. fixed condenser

One 0.003 mfd. fixed padding condenser

Three 0.006 mfd. condensers

One 0.02 fixed condenser

Three 0.05 mfd. condensers

Three 0.1 mfd. condensers

PARTS

One block electrolytic filter condensers: one 16
mid., one 8 mfd., and two 5 mfd.

Resistors

Two 300 ohm bias resistors

One 700 ohm resistor

One 145 ohm, 30-watt ballast resistor

One 20 ohm resistor

One 20.000 ohm resistor

One 0.05 meg. resistor

Three 0.5 meg. resistors

One 2 meg. resistor

One 0.5 meg. potentiometer with line switch
attached.

Other Requirements

One airplane dial

Two bar handles

One cord and plug

Three grid clips

One 6-8 volt pilot light with socket

Four six contact sockets

One seven contact socket

One four pole, two throw, low capacity switch
One steel chassis, 11 inch x 6 inch x 2.125 inch
One tube shield.

Y 00025 mid

4568¢
Filter 6A7

el

= Chassrs LEmid

Ond Pas?

Yy
L e : éé

400-500

mmid I I.ﬂﬂ}m/d

s

GV 75 606 car 43 2675

= 7o Ballast

20 n

[ 200 575
Ballast
= 1450 30M
v 8 6
mit|  mid| mid N1=‘ 10-120 ¥
= == = AL-pC

-.'/m'/¢ [(‘5;,(

The circuit diagram of a universal type, 456-kc, two-range superheterodyne.
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(Continued from preceding page)
needed to obtained satisfactory alignment, but
a fixed condenser of 0.003 mfd. is put in series
with the coil to effect tracking at the lower fre-
quency end of the 52-17 meter range.

A two-gang condenser is used to tune the os-
cillator and the radio-frequency circuits.

BIASING OF MIXER

A mica type condenser of 50 mmid. is con-
nected in the grid lead of the oscillator and a
0.05 megohm grid lead is connected directly
from the grid to the cathode. Thus there is no
bias on the oscillator grid except that which is

ment is used in preference to plug.—in'coils. This
is a great convenience for the swtlch_mg may be
done from the panel merely by turning a knob.
There is no danger of losing any of the coils,
and particularly there is no danger of changing
the values of the inductances by handling the
coils and moving the turns about.

The switching is accomplished by means of
a four pole, two position switch of the low
capacity type. This feature is of special im-
portance in connection with the high frequency
circuit where a slight addition of distributed
capacity will greatly narrow the range of the
tuner. The mechanical construction is such that
the rotor shaft is not “hot” at any time and at

The filament type resistor of 20 ohms is plainly shown across pilot lamp.
Rear view at right.

next.

obtained from the drop in the grid leak due to
grid current.

A bias resistor of 300 ohms, shunted by a
0.05 megohm condenser, is used for the pentode
part of the 6A7, for this not only improves the
converting efficiency but it also increases the
selectivity of the tuned circuits, since it pre-
vents grid current from flowing in the pentode
grid circuit.

Since this receiver is of the universal type,
two protective condensers are put in the an-
tenna circuit. One of these is of 0.006 mfd.
capacity and is placed between the external
ground and the chassis. The other is of 0.00025
mfd. capacity and is put between the antenna
post and the trap circuit.

This trap circuit, which is not often found
in 5-tube receivers, is of great advantage. There
are certain code stations operating in the vicin-
ity of the intermediate frequency, namely, 456
ke. These stations would cause interference
with reeption in certain localities if it were not
for the wave trap, which is employed as a re-
jector. It simply prevents currents of the in-
terfering frequencies from flowing in the an-
tenna circuit and from reaching the interme-
diate amplifier. The efficacy of the trap has
been tested near the harbor in New York,
where many boats employ interfering frequen-
cies, and the tests have been entirely satis-
factory. .

SWITCHING OF COILS

It should be noted that a switching arrange-

Short wave coils revealed

all times a firm, two-point contact is made.
Since diode detection is used, the circuit is
well adapted to grid voltage control both in
the audio and intermediate frequency amplifiers.
The control in the intermediate is automatic, for
the negative end of the load resistor of the
diode rectifier is connected to the grid return
of the 6D6 amplifier through a 2 meg. resistor.
A 005 mfd. condenser is connected from the
grid return to the chassis to complete the filter-
ing of the intermediate frequency, that is, to
prevent all feedback of the signal frequency.

SELF BIAS FOR TRIODE

The detector load resistance, which has a
value of 0.5 megohm, is shunted by a 0.0001
mfd. condenser, and the resistor is connected
directly to the cathode, thus eliminating the
handicap that would be put on the detector if
it were returned to the chassis. Instead of
diode bias on the triode, self bias is used, which
is obtained from a 5,000 ohm resistor between
the cathode and the chassis. This resistor is
shunted by a 5 mfd. electrolytic condenser in
order to eliminate audio-frequency, reverse feed-
back. A stopping condenser of 0.006 mfd. is
put between the negative end of the load re-
sistor and the high side of the 0.5 meg. volume
control. One side of this is connected to the
chassis and the slider is connected to the grid
of the 75 amplifier. This adjustable provides
satisfactory manual volume control.

The coupling between the 75 triode and the
power tube grid is designed for high gain and
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the retention of first rate quality. High gain
is insured by the use of 0.5 megohm plate re-
sistor and grid leak. Low note retention is
secured by the use of a large stopping con-
denser, 0.02 mfd., and also by the use of a high
value grid leak. High note retention is secured
by the use of a small shunt condenser, 0.0001
mifd., from the plate to the chassis. The object
of this condenser is to filter out the interme-
diate frequency signal that remains in the plate
circuit,

THE POWER STAGE

The power tube, a 43, is biased by means of
a 700-ohm resistor in its cathode lead. - This
resistor is shunted by a 5 mfd. electrolytic con-
denser as a means of preventing reverse feed-
back. This condenser is large enough to be ef-
fective on the lowest audio notes, and hence to
msure good bass note reproduction.

Notwithstanding the thorough filtering that
has been done in the grid circuits of the 75 and
43 to remove the intermediate frequency, some
remains in the plate circuit of the power tube.
Hence a shunt condenser of 0.006 mfd. is con-
nected from the plate to the chassis. This con-
denser 1s neccessary to insure good results.
While the filtering could be done thoroughly
enough ahead of this point to eliminate the i.f.,
it could not be done otherwise and still retain
the quality. As the design stands the high
notes are satisfactorily strong; indeed, the hiss-
ing sounds are normal.

A six inch dynamic speaker, properly matched
to the 43 power tube, is employed.

THE POWER SUPPLY

The line switch, which is mounted on the
0.5 meg: volume control, is put in the chassis
side of the line, the safer of the two possible

Position of parts shown in
underneath view of the
wired dual range receiver.

positions. The positive side of the line (in the
case of d.c. supply) is connected directly to the
combined plates of the 25Z5 rectifier and to one
side of the filament ballast resistor. Thus there
is no chance of a short here.

A by-pass condenser of 0.1 mifd. is put across
the line just ahead of the rectifier for the pur-
pose of eliminating high-frequency noises that
may come in on the line.

The 3,000 ohm speaker field is connected be-
tween the joined cathodes of the rectifier and
the chassis. Thus it is in parallel with the
voltage supply of the set. This connection is
satisfactory because the speaker draws only a
small amount of current and the rectifier is cap-
able of delivering sufficient current for both the
amplifiers and the speaker field.

Across the speaker field, and hence across the
voltage supply, is a 16 mfd. electrolytic con-
denser of 200 volt working rating. Then, in
series, i3 a 375 ohm filter choke, and this is
followed by another electrolytic condenser, of
8 mid. capacity. The 0.1 mfd. paper dielectric
condenser across the 8 mfd. condenser serves the
purpose of bypassing radio and intermediate fre-
quency currents, for which the electrolytic is not
effective.

EXAMPLES OF A.C. AND D.C.

The filtering is entirely satisfactory. When
the line voltage is d.c. there is no hum as far
as the human ear can tell; and when the line
voltage is a.c. it is so low that it can be heard
only by a keen ear placed within a few inches
of the speaker diaphragm.

The screen of the power tube is connected
to the high voltage, as is the universal practice.
The screen of the 6D6 is connected similarly,
for it has been found that exceptionally high
sensitivity is obtained by giving it a high vol-
tage. The screen of the pentagrid converter,

(Continued on next page)
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TWEETER ey
MPLIFIER

By Louis G. Passavanti

HERE is a tweeter amplifier. Its purpose is
o provide accentuation of high audio fre-
quencies to make up for the deficiency of the
boomer type of speaker. The combination to- Jon_ Jod
gether make for high fidelity. Not so much '
power is needed for the high audio frequencies.
The 100,000 ohm input of the diagram here-
with may be connected in parallel with the
output of a pre-amplifier, if a crystal micro-
phone is used, or for the carbon type the present
amplifier input may be in parallel with the
secondary of the microphone transformer.

The 2AS5 is used as a pentode because this ;
use aids the high audio frequency accentua- quency accentuation to
tion, and besides the small stopping condenser, merge with the frequency
0.0005 mfd., reduces low notes considerably. coverage of the boomer.

100,000

= Imfd =
%—W—V—— — 1

1“—’
H

"
le—%}H

Smid each

Baby birds in a tree are not
only ones that go tweet-
tweet. Special speakers are
made for high audio fre-

Rear and bottom views of tweeter amplifier.

Screen Connections for Dual Ranges

(Continued from preceding page)
however, has been given a lower voltage,
but it is obtained by connecting a 20,000
ohm resistor between the screen and the
high voltage tap. A condenser of 0.1
mid. is used to by-pass the high fre-
quency currents to ground and thus to
eliminate voltage fluctuations on the
screen.

The receiver is built on a steel chassis
measuring 11 inches in length, 6 inches in
width, and 2,125 inches in height

Sometimes blocking occurs in an oscil-
lator. This is remedied easiest by lower-
ing the grid leak between the grid and
the cathode. Similar blocking cccasion-
ally occurs in the audio amplifier when
the grid leak is too high. This is usually

Bottom view of the dual band set. indicative of a defective tube following
B the resistor. There is too much gas cur-
: rent from the grid to ground.

»/

il e ————————————i——
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Wave Trap Does the Tricl

Out Goes Interference, Joyful

Reception Resumed
By A. M. Roth

The slider on the coil is
used for its capacity effect,
and thus tunes the coil.
The setting is selected that
eliminates interference. The
range is small, so the wind-
ing has to be accommo-
dated to the requirements.
A low broadcast frequency
trap is shown (710 kc).
The trap at right, with
0.0001 mfd. variable across,
was for 1,450 kec.

BT,
e hii'.x:l}mﬁﬁf_ﬂﬁi‘

l 1HOSE who have had no experience with
wave traps have a surprise in store for
them—-the cffectiveness with which interference

trapped out. Recently this fact was brought
to light anew in the metropolitan district when
WOR increased its power to 50 watts. Many
listeners were troubled with cross-modulation
and mtermodution.  While the complaint was
exaggerated, it was expressed something like
this: “WOR comes in all over the dial and
| can't get any other stations.”

There was some trouble, of course, and as
the station lays down a very husky signal in
the part of Brooklyn where we have our shop
we were called upon by customers to set them
right.  This we did with wave traps of the
two types illustrated. The same methods were
used for getting rid of interference where cus-
tomers farther removed from the shop were
very close to some station.

T Y

S Y
T

o Set Ant Post L——a Sel Ant Post
’ —~e S5t Gnd. Posf [~45¢/ Gnd. Post

. -

The traps are used in series with the an-
tenna. The device shown at left in the photo-
graphs consists of an open brass ring, slid along
the winding, and used as a variable condenser,
being left at the setting that does the trick.
At right is simply a coil with compression type
condenser across it, likewise adjusted once.

The diagrams show the use of the traps for
Marconi and doublet antennas.

NOTICE TO
RADIO WORLD SUBSCRIBERS

The subscriptions for those readers who
have paid in advance for Radio World as
a weekly are being extended to new expira-
tion dates for the monthly, in accordance
with the price difference befween Radio
World as a weekly and as a monthly.

The Publishers.

§
\_h% l
2 Set Ant Posd r Set Ant Post

L—*}d/ﬂnf. Post

Sef And. Arst

The two illustrations to the left are for a grounded type of antenna, one for the compression type

condenser, the other for the brass ring slider type. The arrow is intended %o indicate the movement of

the ring along the coil exterior, without denoting conductive connection. The two illustrations at
right apply the devices to doublet antenna installations.
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Measuring
Without

Any Ohmage Calibration

w Resistance

By Herman Bernard

M EASUREMENT of low resistance usual-
ly requires high current and calibration
or longhand computation. If a small sized cell
or battery is used at high current the resistance
of the voltage source increases rapidly due to
the current drain being far in excess of the
rated value. If the No. 6 dry cell or its new
oblong equivalent is selected, for 1.5 volts, nat-
urally much current may be drawn, say, 0.25
ampere, with well preserved cell life. If the
flashlight type of cell (1.5 volts) or battery (3
volts, etc.) is used, it would be well to restrict
the drain to 10 milliamperes.

The voltage source is called a cell when it
consists of a single unit, 1.5 volts, and a battery
when it counsists of two or more units, that is,
3, 4.5, 6 volts, etc.

Diagrams herewith show a way of measur-
ing low resistance without requiring any cali-
bration. The method consists of regulating the
amount of current, until it is a decimal fraction
of an ampere, or milliampere multiplied decim-
ally, measuring the voltage drop across the
unknown resistance, and applying the decimal
factor as a multiplier.

100 MILLIAMPERE CIRCUIT

Thus, the first circuit shows 100 milliam-
peres flowing. For every volt dropped in the
unknown resistor, connected between the two
posts and identified as Rx, the resistance Rx
is equal to the voltage read multiplied by 10.
This is true because the current is 0.1 ampere,

THE BASIC CIRCUIT

e

Sw. P

T 3
—~— /§0ma. j

Py = £ X0 Range,005 fo 1.5 a

A resistor in series with a voltage source

so that when an unknown resistance is across

the Rx ferminals 100 milliamperes flow,

enables reading Rx as 10 times the voltage

drop across Rx. This is the decimal system

of low resistance measurement and requires
no calibration, only the voltmeter.

and every ohm of Rx drops 0.1 volt. So if the
voltmeter E (with multiplier R) reads 1 volt,
Rx equals 1 X 10 or 10 ohms, and if the meter
E reads 1.5 volts the unknown resistance is 15
ohms, assuming the voltmeter circuit does not
draw any current. But, of course, it does draw
current.

For instance, suppose the current fowing was
100 millamperes, an unknown resistor was con-
nected at the Rx terminals, and the meter volt-
meter E, with its limiting resistor R, were con-
nected across the unknown to measure the volt-
age drop. Suppose the voltmeter circuit had
a resistance of 100 ohms per volt and that the
voltage reading was 1 volt across Rx, on a 5-
volt scale. The current flowing through the
voltmeter circuit would be one-fifth of full-scale
deflection current, or 10/5 milliamperes. So of
he 100 milliamperes flowing, 2 milliamperes flow
through the voltmeter circuit and 98 milliam-
peres through the Rx. This difference, how-
ever, is small enough to be neglected.

To be sure that the required 100 milliamperes
are flowing it would be necessary to measure
the current, so a 0-100 milliammeter would be
used, the resistor marked 15 ohms adjusted
until there is full scale deflection. The cell
voltage is 1.5 volts, but will give a smaller out-
put indication or condition when the cel] resist-
ance itself drops some of this voltage, but the
resistor marked 15 ohms may be changed ac-
cordingly, as it matters not what the voltage
supply is, so long as the test circuit’s limiting
resistor corresponds, to produce a flow of 100
milliamperes.

CAN BE WORKED WTHOUT METER

If one has a fresh dry cell of the high cur-
rent type (No. 6) and connects an accurate 15
ohm resistance in the circuit the current will be
100 milliamperes, or near enough to it for all
present purposes, so that no meter will be need-
ed. Therefore some experimenters lacking the
meter and desiring to make resistance measure-
ments may use a voltmeter as shown and mul-
tiply the reading by 10 to determine the un-
known resistance.

All low resistances will be able to stand that
much current, even shunts intended steadily to
carry much less current, so long as the high
current is not permitted to flow for a longer
period than that required for the test, which is
really only a few seconds. The switch Sw is
closed for this brief period, and when the vol-
tage reading is taken, is immediately opened.

In all instances of course the experimenter
is required to possess the voltmeter.

Since the voltage source is a cell of 1.5 volts,

J
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RANGE EXTENDED

L5V /5 a

FHM&T@TE}

Ry=£x/0 PFange,0.05 Fo 50

Inclusion of the variable resistor and the

current meter | extends the range of read-

able values of Rx to 15 ohms, since the
variable is adjustable to zero.

THIS IS USEFUL

/'ij 150a
1_‘““‘{““ I“Q} ] [
( (é R

Sw.
T

= /10ma. | \:

SR . J

Ry=Ex100 Pange 0.5 to 1500

For use of flashlight cell this circuit is
recommended, because the current through
it is 10 milliamperes, or low enough. The
voltmeter ER should be 1,000 ohms per volt
or better. The range of readable resistance
values is better suited to everyday low
resistance measurement needs.

naturally the meter never will read more than
1.5 volts, in fact will read a bit less even when
the Rx posts have a resistor across them, be-
cause the 15 ohms are in addition to the meter
limiting resistor R to restrict the current
through the voltmeter E. Assuming a meter of
100 ohms per volt or better, this enables read-
ing the meter to about 90 per cent. of full scale
deflection.

USE OF LOW VOLTAGE SCALE

The voltage scale has to be low, nevertheless,
and 0-1 or 0-1.5 volts would be preferable.
Many possess a 0-1 milliammeter or a volt-
meter made up of such a current meter and
multipliers, but the lowest maximum reading
scale may be 10 volts. However, if the meter
terminals themselves are accessible, a resist-
ance of 1,000 ohms will constitute the meter a
0-1 voltmeter, or 1,500 ohms for a 0-1.5 volt-
meter for a scale directly related to the factor
1.5. If a 0-10 volt scale is used, with its ap-
propriate multiplier already in the meter no
doubt, then it will be harder to get close recad-
ings, due to mechanical and optical impedi-
ments.

There is serious limitation on the first circuit
that the resistance range is limited. Nominally
it is 0.05 to 1.5 ohms, though 1.5 ohms can not
be completely accomplished, since we have
found that full 1.5 volts would not be read, due
to the effect of the 15 ohms. The upper ohmage
limit was selected as 1.5 ohms, because then
about 0.9 of the total current flowed the test
circuit and 0.1 of the current through the un-
known.

To measure higher resistance would cause a
greater percentage of current to flow through
Rx, for instance at 15 ohms for Rx the total
current flowing is not 100 milliamperes but half
that, because a total of 30 ohms (15 ohm limiting
resistor plus equal unknown) is in series with
the cell.

Nevertheless the first illustration is that of a
simple circuit, easy to copy, and uscful to those

who want to measure resistances within the
ranges stated, feasible if a voltmeter that reads
to 1 or 1.5 volts or so is used.

VERY LOW RESISTANCE MEASURED

It is obviously desirable for most practical
purposes to have range extension, which will be
discussed presently, but meanwhile it is well to
point out that close values of ohmage of ex-
tremely low value may be measured. The
method herewith described enables reading to
thousandths of an ohm.

Suppose one has a 0-1 milliammeter. The
coil in the meter has a certain resistance, known
as the meter resistance, and if this is known or
measured, since the full-scale current is known
also the full-scale voltage reading is precisely
computable, it being the current times the re-
sistance. Usually a 0-1 milliammeter as used in
radio practice, for d.c. measurements, has a re-
sistance of about 30 ohms. However, instead
of taking that for granted, measure the resist-
ance of the meter.

Tt is not possible to put heavy current through
the meter, for only 1 milliampere is permissible,
but we may rig up a 1.5-volt dry cell, series
resistor of 1,500 ohms, or variable resistor set
until full current is flowing, and once this full
scale deflection is obtained can shunt the meter
with a resistance that will reduce the reading of
the meter to half scale. Instead of reading 1
milliampere therefore we read 0.5 milliampere.
Or, using less than full scale at first, the shunt
is used that halves the reading. Now the shunt
resistor is exactly the same as the meter re-
sistance.

MEASURING A COIL AS STANDARD

An easy way to do this is to take a honey
comb coil, such as used on 175 kc inter:
mediate {requency transformers, or any othel
similar large inductance, of around 10 millihen-
ries or so, and put that across the meter. The
current will be reduced somewhat, but not
enough. So turns are removed from the coil, at
first arm’s lengths of wire at a time, until the

(Continued on page 36)




32 RADIO WORLD

June, 1935

Measuring Low

esistance

Without Any Ohmage Calibration

By Herman Bernard

EASUREMENT of low resistance usual-

ly requires high current and calibration
or longhand computation. If a small sized cell
or battery is used at high current the resistance
of the voltage source increases rapidly due to
the current drain being far in excess of the
rated value. If the No. 6 dry cell or its new
oblong equivalent is selected, for 1.5 volts, nat-
urally much current may be drawn, say, 0.25
ampere, with well preserved cell life. If the
flashlight type of cell (1.5 volts) or battery (3
volts, etc.) is used, it would be well to restrict
the drain to 10 milliamperes.

The voltage source is called a cell when it
consists of a single unit, 1.5 volts, and a battery
when 1t consists of two or more units, that is,
3, 4.5, 6 volts, etc.

Diagrams herewith show a way of measur-
ing low resistance without requiring any cali-
bration. The method consists of regulating the
amount of current, until it is a decimal fraction
of an ampere, or milliampere multiplied decim-
ally, measuring the voltage drop across the
unknown resistance, and applying the decimal
factor as a multiplier.

100 MILLIAMPERE CIRCUIT

Thus, the first circuit shows 100 milliam-
peres flowing. For every volt dropped in the
unknown resistor, connected between the two
posts and identified as Rx, the resistance Rx
is equal to the voltage read multiplied by 10.
This is true because the current is 0.1 ampere,

THE BASIC CIRCUIT
Lo N
| M
N
\I.?w. "e)(
—4-*~/00ma,T %-)

‘ |
£y = £ 5]0 Range, 005 fo |5 n

A resistor in series with a voltage source

so that when an unknown resistance is across

the Rx terminals 100 milliamperes flow,

enables reading Rx as |0 times the voltage

drop across Rx. This is the decimal system

of low resistance measurement and requires
no calibration, only the voltmeter.

and every ohm of Rx drops 0.1 volt. So if the
voltmeter £ (with multiplier R) reads 1 volt,
Rx equals 1 X 10 or 10 ohms, and if the meter
E reads 1.5 volts the unknown resistance is 15
ohms, assuming the voltmeter circuit does not
draw any current. But, of course, it does draw
current.

For instance, suppose the current flowing was
100 millamperes, an unknown resistor was con-
nected at the Rx terminals, and the meter volt-
meter E, with its limiting resistor R, were con-
nected across the unknown to measure the volt-
age drop. Suppose the voltmeter circuit had
a resistance of 100 ohms per volt and that the
voltage reading was 1 volt across Rx, on a 5-
volt scale. The current flowing through the
voltmeter circuit would be one-fifth of full-scale
deflection current, or 10/5 milliamperes. So of
he 100 milliamperes flowing, 2 milliamperes flow
through the voltmeter circuit and 98 milliam-
peres through the Rx. This difference, how-
ever, is small enough to be neglected.

To be sure that the required 100 milliamperes
are flowing it would be necessary to measure
the current, so a 0-100 milliammeter would be
used, the resistor marked 15 ohms adjusted
until there is full scale deflection. The cell
voltage is 1.5 volts, but will give a smaller out-
put indication or condition when the cell resist-
ance itself drops some of this voltage, but the
resistor marked 15 ohms may be changed ac-
cordingly, as it matters not what the voltage
supply is, so long as the test circuit’s limiting
resistor corresponds, to produce a flow of 100
milliamperes.

CAN BE WORKED WTHOUT METER

If one has a fresh dry cell of the high cur-
rent type (No. 6) and connects an accurate 15
ohm resistance in the circuit the current will be
100 milliamperes, or near enough to it for all
present purposes, so that no meter will be need-
ed. Therefore some experimenters lacking the
meter and desiring to make resistance measure-
ments may use a voltmeter as shown and mul-
tiply the reading by 10 to determine the un-
known resistance.

All low resistances will be able to stand that
much current, even shunts intended steadily to
carry much less current, so long as the high
current is not permitted to flow for a longer
period than that required for the test, which is
really only a few seconds. The switch Sw is
closed for this brief period, and when the vol-
tage reading is taken, is immediately opened.

In all instances of course the experimenter
is required to possess the voltmeter.

Since the voltage source is a cell of 1.5 volts,
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RANGE EXTENDED

£
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Ry<£x10 Lange,0.05 fo 150

Inclusion of the variable resistor and the

current meter | extends the range of read-

able values of Rx fo |5 ohms, since the
variable is adjustable to zero.

THIS IS USEFUL
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By £x100  Range 0.5 to 150

For use of flashlight cell this circuit is
recommended, because the current through
it is 10 milliamperes, or low enough. The
voltmeter ER should be 1,000 ohms per volt
or better. The range of readable resistance
values is better suited to everyday low
resistance measurement needs.

naturally the meter never will read more than
1.5 volts, in fact will read a bit less cven when
the Rx posts have a resistor across them, be-
cause the 15 ohms are in addition to the meter
limiting resistor R to restrict the current
through the voltmeter E. Assuming a meter of
100 ohms per volt or better, this enables read-
ing the meter to about 90 per cent. of full scale
deflection.

USE OF LOW VOLTAGE SCALE

The voltage scale has to be low, nevertheless,
and 0-1 or 0-1.5 wvolts would be preferable.
Many possess a 0-1 milliammeter or a volt-
meter made up of such a current meter and
multipliers, but the lowest maximum reading
scale may be 10 volts. However, if the meter
terminals themselves are accessible, a resist-
ance of 1,000 ohms will constitute the meter a
0-1 voltmeter, or 1,500 ohms for a 0-L.5 volt-
meter for a scale directly related to the factor
15 If a 0-10 volt scale is used, with its ap-
propriate multiplier already in the meter no
doubt, then it will be harder to get close read-
ings, due to mechanical and optical impedi-
ments.

There is serious limitation on the first circuit
that the resistance range is limited. Nominally
it is 0.05 to 1.5 ohms, though 1.5 ohms can not
be completely accomplished, since we have
found that full 1.5 volts would not be read, due
to the effect of the 15 chms. The upper ohmage
limit was selected as 1.5 ohmmns, because then
about 0.9 of the total current flowed the test
circuit and 0.1 of the current through the un-
known.

To measure higher resistance would cause a
greater percentage of current to flow through
Rx, for instance at 15 ohms for Rx the total
current flowing is not 100 milliamperes but half
that, because a total of 30 ohms (15 ohm limiting
resistor plus equal unknown) is in series with
the cell.

Nevertheless the first illustration is that of a
simple circuit, easy to copy, and useful to those

who want to measure resistances within the
ranges stated, feasible if a voltimeter that reads
to 1 or 1.5 volts or so is used.

VERY LOW RESISTANCE MEASURED

It is obviously desirable for most practical
purposes to have range extension, which will be
discussed presently, but meanwhile it is well to
point out that close values of ohmage of ex-
tremely low value may be measured. The
method herewith described enables reading to
thousandths of an ohm.

Suppose one has a 0-1 milliammeter. The
coil in the meter has a certain resistance, known
as the meter resistance, and if this is known or
measured, since the full-scale current is known,
also the full-scale voltage reading is preciscly
computable, it being the current times the re-
sistance. Usually a 0-1 milliammeter as used in
radio practice, for d.c. measurements, has a re-
sistance of about 30 ohms. However, instead
of taking that for granted, measure the resist-
ance of the meter.

It is not possible to put heavy current through
the meter, for only 1 milliampere is permissible,
but we may rig up a 1.5-volt dry cell, series
resistor of 1,500 ohms, or variable resistor set
unttl full current is flowing, and once this full
scale deflection is obtained can shunt the meter
with a resistance that will reduce the reading of
the meter to half scale. Instead of reading 1
milliampere therefore we read 0.5 milliampere.
Or, using less than full scale at first, the shunt
is used that halves the reading. Now the shunt
resistor is exactly the same as the meter re-
sistance.

MEASURING A COIL AS STANDARD

An easy way to do this is to take a honey
comb coil, such as used on 175 kc inter.
mediate frequency transformers, or any othei
similar large inductance, of around 10 millihen-
ries or so, and put that across the meter. The
current will be reduced somewhat, but not
enough. So turns are removed from the coil, at
first arm’s lengths of wire at a time, until the

(Continued on page 36)
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ERE is a layout adaptable to short
wave reception on a loudspeaker,
using three tubes. This is possible be-
cause the large tube at left consists of
two tubes in one envelope: a half wave
rectifier and a pentode power tube. It is
the 12A7. Some manufacturers, but not
all, make it. The rest of the tubes are
standard, a 6C6 detector and a 76 driver.
The speaker is of the magnetic type
and will not require an output filter if
the bias on the power tube is raised high
enough to keep the plate current through
the magnet winding at somewhat less
than 40 milliamperes.
DETECTOR TUBE SHIELDED

A shield is advisable on the detector
tube. The coil socket is placed near the
rear, so that there will be convenient
access if the chassis is put into an open
back cabinet. It is not necessary for
stable operation that a cabinet be used,
although the small speaker gets some
baffle assistance when the cabinet is in-
cluded.

The partition in the center is there
because of mechanical support require-
ments and not for any electrical purpose.
It will be noted that the airplane type
dial is fastened to this large bracket at
front, thus causing the tuning knob to
be elevated above the other controls, alsc
centering that knob in a horizontal direc-
tion, and avoiding the necessity of a high
chassis, otherwise required for conven-
tional mounting of the dial

SERTES ANTENNA CONDENSER

The circuit may be whatever the
builder prefers, as the circuits are pretty
well standardized now. The antenna is
connected to the secondary and grid 3 =
through a variable series condenser of e

Thfa plugin coil is so placed that the rear of 'rhe.f
quick and convenient changing. The cabinet is &
speaker a bit by sup

30 mmid. capacity. Such a condenser insures
oscillation, particularly at the high frequencies,
because the effective antenna resistance may be
reduqed to the point where regeneration is
practical, by reduction of the capacity in this
series circuit.  For any one band a particular
setting of this control gives improved results,
of thc' nature of those attendant on impedance
matching. The position is not critical and need
not be changed until the band is shifted by the
insertion of a different coil.
e e il ; The detector plate is resistance loaded, but
e airplane dial is mounted unusually. more than 100,000 ohms might imperil regener-
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et, which is open, renders ready access for
iessential for stable operation, but helps the
-gyg some baffling.
P ation.

Often 50,000 ohms will do nicely in this
case. Besides the main tuning condenser, here
140 mmfd,, there may as well be a 15 mmfd.
condenser across it, for bandspread. With only
one tuned circuit, bandspreading in this way is
simplified.

REGENERATION CONTROL

The set shown had control of the screen
voltage affcct regeneration. From the main B
plus lead a resistor of 20,000 ohms was con-
bected to oen side of a 30,000 ohm potentio-
meter, the other end of which was grounded.

The screen was connected to the slider
of the potentiometer and bypassed by
0.25 mid. Thus the smaller windings on
the coils were used for feedback, two
winding coils made practical for the cir-
cuit, and smooth regeneration control
achieved.
THROTTLE METHOD

Of course those who prefer the throt-
tle capacity method may use that. It
consists of putting an r.f. choke coil
between the return of the plate winding
and the load resistor, a throttle con-
denser of 200 mmifd. between plate re-
turn and ground, so that varying the
capacity varies the choking effect.

The layout may be used with regenera-
tion control knob at left, bandspread con-
denser knob next, above it the main tun-
ing knob, and at right the antenna series
condenser.

The design of the receiver shown is,
of course, universal, that is a.c.-d.c. This
is obvious because there is now power
transformer. The line cord has a resist-
ance built in.

UNIVERSAL PRECAUTIONS

One of the precautions to be observed
with universal sets is that if used on d.c.
the right polarity must be strictly ob-
served when connecting to the line, other-
wise the electrolytic condensers are en-
dangered. Also, on a.c. use, if the recti-
fier tube goes, the electrolytics will blow,
as then there is nothing but a.c. across
the electrolytics, and they do not normally
stand up under such a severe condition.

There are bipolar electrolytics made.
however, where this danger is eliminated.
In general, for a given physical size the
capacity is half that of the more usual
condenser, and for a given capacity the
price is twice as much.

The electrolytic tondensers are in one cardboard.
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THIS IS NOT USEFUL
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The system for low resistance measurement
is not suitable for even medium resistance
measurement, unless a very expensive voli-
meter is used, or vacuum tube voltmeter,
because above ER draws too much current
itself. SW2 is used for determining if
voltmeter changes current appreciably.
The unknown Rx is shunted across the full-
scale deflected meter and value determined
on the basis principally of the meter resist-
tance and current through the meter. Rx
is the unknown, Rm the meter resistance,
Ro the limiting resistance, E ‘the battery or
cell voltage and Im the current through
the meter alone.

(Continued from page 33)

reading is not low enough on the meter, but
much closer than previously. Now we begin
taking off only a few turns at a time. Finally
we stop when the meter reads preciscly half
scale,

Now we remove the coil, put it in series with
3 volts or 4.5 volts from a battery, put also a
variable resistor of a few hundred ohms in
series, also a 0-100 milliammeter, and adjust
the current to 100 milliamperes by turning the
rheostat knob. Then we measure the voltage
across the coil with a voltmeter, 0-5 range or
thereabouts, and multiply the voltage reading
by the 10 to obtain the resistance.

This method was applied to a 0-0.5 d.c. gal-
vanometer, the resistance of which was deter-
mined to be 17.6 ohms, and measured on a de-
cade box later, for verification, to be 17.67
ohms. For any present purpose, however, such
meter resistance would be taken as the nearest
whole number of ohms, e.g., 18 ohms.

MEASURING THOUSANDTIS OF QI MS

Since full scale deflection is 0.5 milliampere
in the example of galvanometer, the full scale
voltage reading is 0.0005 ampere X 18 ohms,
or 0.009 volt. It should be emphasized that the
meter is used without limiting resistor as for
current readings, yet as voltmeter and there-
fore should not be applied to this purpose until
there has been most adequate verification of the
extremely low nature of the voltage.

To obtain voltage values, using the meter
this way, no imprinted scale can be followed,
but a computation must be made each time. If

Tabulation Aids
Possessors of
Popular Meters

Use of the meter shunting method to measure
low resistances is easily enjoyed between about
0.5 ohm to 200 ohms. Lower resistances than
0.5 ohm are hard to read because of difficulty in
reading the small current differences. Higher
than 200 or 300 ohms scarcely can be recognized.
Much depends on the meter.

Values herewith were computed for three
instruments of measured resistance value:

Triplett 0-1 milliammeter, Model 321 (generally
applicable to Models 323 and 324 also. Rm = 32

ohms; Ro = 1,500 ohms: E = 1.5 volts.
lin Rx Imn Rx
Microamperes  Ohins Wicroamperes QOhmns
25.. ... .. 0.82 600........ 47
50........ 1.68 800........ 123
100...... .. 3.56 850% ... n. 171
150. ... ... 5.64 900........ 254
200... . ... 7.97 950. .. .... 515
500....... 32.00 075........ 891

Weston 0-1 milliammeter, Model 301. Rm — 30
ohms; Ro = 1,500 ohms; E— 1.5 volts.

Im Ry I Rx
Microamperes  Ohms Microamperes Ohms
..... .0 150...... 53
30...... .. 0.94 200.... .. 7.5
0. 1.25 250...... 10.0
300 .. 1.6 300...... 13.0
60, ... 19 400. ... .. 20.0
700 2.125 500...... 30
80........ 26 600...... 45
90... ... 3.0 700... ... 69
100........ 34 800...... 120

Weston 0-0.5 galvanometer, Model 375, scale
30-0-30. Rm = 18 ohms; Ro = 3,000 ohms: E— .5

volts.

I Rx Im Rx
Microamperes  Ohmns Microamperes Ohlins
(1) 167..... 0.6 (12) 200..... 12
(2) 334.....13 (15) 250. . ... 18
(3) 500..... 2.0 (18) 300..... 27
(4) 668..... 2.75 (21) 350..... 43
(5) 83.5..... 3.6 (24) 400..... 70

(6) 1000..... 4.5 (27) 550..... 162

(9) 1500..... 7.67 (28) 466.6 ...250

The nwmbers tn parentheses under Im for
the 375 refer to dial readings, current to right.

From the foregoing sufficient data are ob-
tainable to run a curve for not only the iden-
tified instruments but other instruments of equal
internal resistance and sensitivity.

In all instances d.c. instruments are con-
cerned. A curve for the 30 ohm 0-1 milliam-
meter in terms of RX and current was printed in
the May issue, page 49.

the reading is full scale the voltage is 0.009
volt, the lower voltages are readable propor-
tionately to the current. Full scale taken as 500
microamperes; if the meter reads 300 micro-
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amperes, the voltage is 3/5 of 0.009 volt or
0.0054 volt. If the lowest current readable is
8.3 microamperes, true in this particular in-
stance, then the smallest 1651stance readable in
the 100 milliampere setup, using for instance
the second diagram, is 8.3/500 or 0.009 volt,
- 0.0001594 volt or Rx if yielding this volt-
ave reading would be equal to 0.016 ohm, ap-
prommately, that is, sixteen thousands of an
ohm. Full scale voltage reading, 0.0085 volt,
would denote a value for Rx of 0 9 ohm.

A 0-1 milliammeter with 30 ohms internal
resistance would require a shunt of 0.3 ohm
for 100 milliampere service and 0.3 ohm for 1
ampere (1,000 milliampere) service, both values
within the range of the current meter used “in
the raw” as voltmeter.

Sacrificing the measurement of the very

adjust until 100 milliamperes flow with Rx
posts shorted. With Rx open, voltmeter in cir-
cuit, practically no reading need be expected.
Previously we found that the limiting resistor,
15 ohms, limited the range, because when Rx
became high compared to this limiting element,
the current was reduced, and was no longer near
the expected 100 milliamperes. Now we have a
means of reducing this limiting resistance to
zero, so that ohmage may be added to Rx,
which now may be up to 15 ohms.

[Follow this method: Short the Rx terminals,
turn on the switch Sw, adjust the circuit for
100 milliamperes, reading tht meter I, open the
Rx terminals, whercupon the current will be-
come almost unreadable, put in Rx, readjust the
current to 100 milliamperes, read the voltage
across Rx, and multiply the voltage reading by

Combined resistance meter and volimeter housed
mally draws milliamperes, yet may be shunted,

smallest resistance mentioned, the meter may be
used with 1,000 ohms in series to follow the
scale for a 0-1 milliammeter, 0-1 volts, or 1,500
ohms for 1.5, 3, etc., as terminal reading. This
dispenses with the need of computing the volt-
age.
EXTENSION OF DECIMAL RANGE

Returning to the decimal current system at
low resistance measurement, and considering the
second diagram, we found range limitation seri-
ous, but extension may be accomplished by the
inclusion of the current meter I, or 0-100 mil-
liammeter, and a rheostat. The value of the
limiting resistance in this rheostat nominally
should be 15 ohms, but since a variable is used
we may select a 20 or 30 ohm instrument, and

10. The answer is the value of Rx, lying be- -

in a metal card index box. Such a meter nor-
although not such fow resistances read.

tween say 0.05 ohm (depending on how closely
low voltage can be read on the meter) and 15
ohms. The voltmeter may be 1.5 volts, 2 volts
or 3 volts full scale.

USING HIGHER VOLTAGE

If one hasn’t a voltmeter of such low range
as recommended for any of these purposes, the
voltage of the battery may be increased to the
meter maximum meter voltage, or thereabouts.
Suppose the meter is of the 6 volt type. Then
the battery voltage is increased to 6 volts. This
is four times the original 1.5 volts in mind,
therefore the limiting resistor also should be
four times as great, or 60 ohms. If a variable
is used, 100 ohms or so would be satisfactory,

(Continued on next page)
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The system for low resistance measurement
is not suitable for even medium resistance
measurement, unless a very expensive voli-
meter is used, or vacuum tube voltmeter,
because above ER draws too much current
itself. SW2 is used for determining if
voltmeter changes current appreciably.
The unknown Rx is shunted across the full-
scale deflected meter and value determined
on the basis principally of the meter resist-
tance and current through the meter. Rx
is the unknown, Rm the meter resistance
Ro the limiting resistance, E the battery or
cell voltage and Im the current through
the meter alone.

(Continued from page 33)

reading is not low enough on the meter, but
much closer than previously. Now we begin
taking off only a few turns at a time. Finally
we stop when the meter reads precisely half
scale.

Now we remove the coil, put it in series with
3 volts or 4.5 volts from a battery, put also a
variable resistor of a few hundred ohms in
series, also a 0-100 milliammeter, and adjust
the current to 100 milliamperes by turning the
rheostat knob. Then we measure the voltage
across the coil with a voltmeter, 0-5 range or
thereabouts, and multiply the voltage reading
by the 10 to obtain the resistance.

This method was applied to a 0-0.5 d.c. gal-
vanometer, the resistance of which was deter-
mined to be 17.6 ohms, and measured on a de-
cade box later, for verification, to be 17.67

ohms. For any present purpose, however, such

meter resistance would be taken as the nearest
whole number of ohms, e.g, 18 ohms

MEASURING THOUSANDTHS OF OHMS

Since full scale deflection is 0.5 milliampere
in the example of galvanometer, the full scale
voltage reading is 0.0005 ampere X 18 ohms,
or 0.009 volt. It should be emphasized that the
meter is used without limiting resistor as for
current readings, yet as voltmeter and there-
fore should not be applied to this purpose until
there has been most adequate verification of the
extremely low nature of the voltage.

To obtain voltage values, using the meter
this way, no imprinted scale can be followed,
but a computation must be made each time. If

Tabulaﬁon Aids
Possessors of
Popular Meters

Use of the meter shunting method to measure
low resistances is easily enjoyed between about
0.5 ohm to 200 ohms. Lower resistances than
0.5 ohm are hard to read because of difficulty in
reading the small current differences. Higher
than 200 or 300 ohms scarcely can be recognized
Much depends on the meter.

Values herewith were computed for three
mstruments of measured resistance value:

Triplett 0-1 milliammeter, Model 321 (generally
applicable to Models 323 and 324 also. Rm — 32

ohms, Ro — 1,500 ohms; E—= 1.5 volis.
lm Ry Im Rx
Microamperes  QOhms Viieroamperes  Ohws
2 ] 600 . . 47
50 1.68 800. ... ....123
100 .3.56 850. .. 171
150. ... .. .5.64 900 . 254
200. 7.97 950, 515
500 32.00 975. 891

Weston 0-1 milliammeter, Model 301. Rm = 30

ohms; Ro = 1,500 ohms; E 1.5 volts.
I Ra I'm Rx
Microamperes Ohms Microamperes Ohms
20. .. 0.6 150...... 53
30. .. 0.94 200 P75
0. .. 1.25 250 10.0
50. .. 16 300, 13.0
60. .. 19 400. . .. 20.0
70. ..2.125 500...... 30
80. .. 2.6 600, .... 45
90 ...30 700. .69
100. 34 800......120

Weston 0-0.5 galvanometer, Model 375, scale
30-0-30. Rm = 18 ohms; Ro = 3,000 ohms; E = I.5
volts.

Im Rux Im Rx
Microamperes  Ohins Microamperes Ohins

(1) 167.....06 (12) 200 .... 12
(2) 334. 1.3 (15) 250. 18
(3) 500.....20 (18) 300..... 27
(4) 668 .... 2.75 (21) 350 ... 43
(5) 83.5. .36 (24) 400 . 70
(6) 100.0. .45 (27) 550..... 162
(9) 1500..... 7.67 (28) 4666 ... 250

The numbers in parentheses under Im for
the 375 refer to dial readings; current to right

From the foregoing sufficient data are ob-
tainable to run a curve for not only the iden-
tified instruments but other instruments of egual
internal resistance and sensitivity.

In all instances d.c. instruments are con-
cerned. A curve for the 30 ohm 0-1 milliam-
meter in terms of RX and current was printed in
the May issue, page 49.

the reading is full scale the voltage is 0.009
volt, the lower voltages are readable propor-
tionately to the current. Full scale taken as 500
microamperes; if the meter reads 300 micro-
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amperes, the voltage is 3/5 of 0.009 volt or
0.0054 volt. If the lowest current readable is
8.3 microamperes, true in this particular in-
stance, then the smallest resistance readable in
the 100 milliampere setup, using for instance
the second diagram, is 8.3/500 or 0.009 volt,
or 0.0001594 volt, or Rx if yielding this volt-
age reading would be equal to 0.016 ohm, ap-
proximately, that is, sixteen thousands of an
ohm. Full scale voltage reading, 0.0085 wvolt,
would denote a value for Rx of 0.9 ohm.

A 0-1 milliammeter with 30 ohms internal
resistance would require a shunt of 0.3 ohm
for 100 milliampere service and 0.3 ohm for 1
ampere (1,000 milliampere) service, both values
within the range of the current meter used “in
the raw” as voltmeter.

Sacrificing the measurement of the very

adjust until 100 milliamperes flow with Rx
posts shorted. With Rx open, voltmeter in cir-
cuit, practically no reading need be expected.
Previously we found that the limiting resistor,
15 ohms, limited the range, because when Rx
became high compared to this limiting element,
the current was reduced, and was no longer near
the expected 100 milliamperes. Now we have a
means of reducing this limiting resistance to
zero, so that ohmage may be added to Rx,
which now may be up to 15 ohms.

TFollow this method: Short the Rx terminals,
turn on the switch Sw, adjust the circuit for
100 milliamperes, reading the meter I, open the
Rx terminals, whereupon the current will be-
come almost unreadable, put in Rx, readjust the
current to 100 milliamperes, read the voltage
across Rx, and multiply the voltage reading by

Combined

smallest resistance mentioned, the meter may be
used with 1,000 ohms in series to follow the
scale for a 0-1 milliammeter, 0-1 volts, or 1,500
ohms for 1.5, 3, etc., as terminal reading. This
dispenses with the need of computing the volt-
age.
EXTENSION OF DECIMAL RANGE

Returning to the decimal current system at
low resistance measurement, and considering the
second diagram, we found range limitation seri-
ous, but extension may be accomplished by the
inclusion of the current meter I, or 0-100 mil-
liammeter, and a rheostat. The value of the
limiting resistance in this rheostat nominally
should be 15 ohms, but since a variable is used
we may select a 20 or 30 ohm instrument, and
10. The answer is the value of Rx, lying be-

resistance meter and voltmeter housed

Such a meter nor-

index box.
mally draws milliamperes, yet may be shunted. although not such |ow resistances read.

in a metal card

tween say 0.05 ohm (depending on how closely
low voltage can be read on the meter) and 15
ohms. The voltmeter mayv be 1.5 volts, 2 volts
or 3 volts full scale.

USING U IGHER VOLTAGE

If one hasn’t a voltmeter of such low range
as recommended for any of these purposes, the
voltage of the battery may be increased to the
meter maximum meter voltage, or thereabouts.
Suppose the meter is of the 6 volt type. Then
the battery voltage is increased to 6 volts. This
is four times the original 1.5 volts in mind,
therefore the limiting resistor also should be
four times as great, or 60 ohms. If a variable
is used, 100 ohms or so would be satisfactory,

(Continued on next page)
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ERE is a layout adaptable to short
H wave reception on a loudspeaker,
using three tubes. This is possible be-
cause the large tube at left consists of
two tubes in one envelope: a half wave .
rectifier and a pentode power tube. It is
the 12A7. Some manufacturers, but not
all, make it. The rest of the tubes are
standard, a 6C6 detector and a 76 driver.

The speaker is of the magnetic type
and will not require an output flter if
the bias on the power tube is raised high
enough to keep the plate current through
the magnet winding at somewhat less
than 40 milliamperes.

DETECTOR TUBE SHIELDED

A shield is advisable on the detector
tube. The coil socket is placed near the
rear, so that there will be convenient
access if the chassis is put into an open
back cabinet. It is not necessary for
stable operation that a cabinet be used,
although the small speaker gets some
baffle assistance when the cabinet is in-
cluded.

The partition in the center is there
because of mechanical support require-
ments and not for any electrical purpose.
It will be noted that the airplane type
dial is fastened to this large bracket at
front, thus causing the tuning knob to
be elevated above the other controls, alsc
centering that knob in a horizontal direc-
tion, and avoiding the necessity of a high
chassis, otherwise required for conven-
tional mounting of the dial

SERIES ANTENNA CONDENSER

The circuit may be whatever the
builder prefers, as the circuits are pretty
well standardized now. The antenna is
connected to the secondary and grid . e
through a variable series condenser of g — e s =

T —] The plugin coil is so placed that the rear of the
quick and convenient changing. The cabinet is
speaker a bit by suf
50 ;nmﬁd. capacity. Such a condenser insures od.
oscillation, particularly at the high frequencies,
because the effective antenna resistance may be
reduqed to the point where regeneration is
practical, by reduction of the capacity in this
series circuit.  For any one band a particular
setting of this control gives improved results,
of the nature of those attendant on impedance
matching. The position is not critical and need
not be changed until the band is shifted by the
insertion of a different coil.
N o The detector plate is resistance loaded, but
e airplane dial is mounted unusually. more than 100,000 ohms might imperil regener-
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net, which is open, renders ready access for
essential for stable operation, but helps the
ng some baffling.

ation. Often 50,000 ohms will do nicely in this
case. Besides the main tuning condenser, here
140 mmfd., there may as well be a 15 mmfd.
condenser across it, for bandspread. With only
one tuned circuit, bandspreading in this way is
simplified.

REGENERATION CONTROL

The set shown had control of the screen
voltage affect regeneration. From the main B
plus lead a resistor of 20,000 ohms was con-
nected to oen side of a 30,000 ohm potentio-
meter, the other end of which was grounded.

The screen was connected to the slider
of the potentiometer and bypassed by
0.25 mfd. Thus the smaller windings on
the coils were used for feedback, two
winding coils made practical for the cir-
cuit, and smooth regeneration control
achieved.
THROTTLE METHOD

Of course those who prefer the throt-
tle capacity method may use that. It
consists of putting an rd. choke coil
between the return of the plate winding
and the load resistor, a throttle con-
denser of 200 mmifd. between plate re-
turn and ground, so that varying the
capacity varies the choking effect.

The layout may be used with regenera
tion control knob at left, bandspread con-
denser knob next, above it the main tun-
ing knob, and at right the antenna series
condenser.

The design of the receiver shown is,
of course, universal_ that is a.c.-d.c. This
1s obvious because there is now power
transformer. The line cord has a resist-
ance built in.

UNIVERSAL PRECAUTIONS

One of the precautions to be observed
with universal sets is that if used on d.c.
the right polarity must be strictly ob-
served when connecting to the line, other-
wise the electrolytic condensers are en-
dangered. Also, on ac. use, if the recti-
fier tube goes, the electrolytics will blow,
as then there is nothing but a.c. across
the electrolytics, and they do not normally
stand up under such a severe condition.

There are bipolar electrolytics made.
however, where this danger is eliminated.
In general, for a given phvsical size the
capacity is half that of the more usual
condenser, and for a given capacity the
price is twice as much.

The electrolytic condensers are in one cardboard.
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The system for low resistance measurement
is not suitable for even medium resistance
measurement, unless a very expensive volt-
meter is used, or vacuum tube voltmeter,
because above ER draws too much current
itself. SW2 is used for determining if
voltmeter changes current appreciably.
The unknown Rx is shunted across the full-
scale deflected meter and value determined
on the basis principally of the meisr resist-
tance and current through the meter. Rx
is the unknown, Rm the meter resistance,
Ro the limiting resistance, E ‘the battery or
cell voltage and Im the current through
the meter alone.

(Contunted from page 33)

reading is not low enough on the meter, but
much closer than previously. Now we begin
taking off only a few turns at a time. Finally
we stop when the meter reads precisely half
scale.

Now we remove the coil, put it in series with
3 volts or 4.5 volts from a battery, put also a
variable resistor of a few hundred ohms in
series, also a 0-100 milliammeter, and adjust
the current to 100 milliamperes by turning the
rheostat knob. Then we measure the voltage
across the coil with a voltmeter, 0-5 range or
thereabouts, and multiply the voltage reading
by the 10 to obtain the resistance.

This method was applied to a 0-0.5 d.c. gal-
vanometer, the resistance of which was deter-
mined to be 17.6 ohms, and measured on a de-
cade box later, for wverification, to be 17.67

ohms. For any present purpose, however, such

meter resistance would be taken as the nearest
whole number of ohms, e.g, 18 ohms.

MEASURING THOUSANDTHS OF OHMS

Since full scale deflection is 0.5 milliampere
in the example of galvanometer, the full scale
voltage reading is 0.0005 ampere X 18 ohms,
or 0.009 volt. It should be emphasized that the
meter is used without limiting resistor as for
current readings, yet as voltmeter and there-
fore should not be applied to this purpose until
there has been most adequate verification of the
extremely low nature of the voltage.

To obtain voltage values, using the meter
this way, no imprinted scale can be followed,
but a computation must be made each time. If

Tabulation Aids

Possessors of
Popular Meters

Use of the meter shunting method to measure
low resistances is easily enjoyed between about
0.5 ohm to 200 ohms. Lower resistances than
0.5 ohm are hard to read because of difficulty in
reading the small current differences. Higher
than 200 or 300 ohms scarcely can be recognized.
Much depends on the meter.

Values herewith were computed for three
instruments of measured resistance value:

Triplett 0-1 milliammeter, Model 321 {generaily
applicable to Models 323 and 324 also. Rm — 32
ohms; Ro = 1,500 ohms; E—= 1.5 volts.

[ Rx Im Rx
Microamperes  Ohms Microamperes Ohns

25 0.82 600........ 47
50...... .. 1.68 800........ 123
100... ... .. 3.56 850........ 171
150.... ...564 900...... .. 254
200. . ... .. 7.97 950. ... .. .. 51
500..... .. 32.00 975. ... ... 891

Weston 0-1 milliammeter, Model 301. Rm — 30
ohms; Ro = 1,500 ohms: E — 1.5 volts.

Im Rx Im Rx
Microamperes Ohins Microamperes Ohms
. 1 5.3

20000, 06  150......
0., 0.94 200...... 7.5
40 125 250...... 10.0
SO 1.6 300. ... .. 13.0
60... ... .. 1.9 400...... 20.0
7000 2.125 500...... 30
80........ 2.6 600...... 45
90515 o 3.0 700. ... .. 69
100........ 3.4 800...... 120

Weston 0-0.5 galvanometer, Model 375, scale
30-0-30. Rm == 18 ohms; Ro = 3,000 ohms; E — 1.5

volts.

Im Rx lin Rz
Microamperes Ohms Microamperes Ohms
(1) 16.7..... 0.6 (12) 200..... 12
(2) 334.....13 (15) 250..... 18
(3) 500..... 2.0 (18) 300..... 27
(4) 668..... 275 (21) 350..... 43
(5) 835..... 3.6 (24) 400.. ... 70

(6) 100.0..... 4.5 (27) 550..... 162

(9) 1500..... 7.67 (28) 466.6 ... 250

The numbers in paventheses under Im for
the 375 refer to dial readings, current to right.

From the foregoing sufficient data are ob-
tainable to run a curve for not only the iden-
tified instruments but other instruments of equal
internal resistance and sensitivity.

In all instances d.c. instruments are con-
cerned. A curve for the 30 ohm 0-1 milliam-
meter in terms of RX and current was printed in
the May issue, page 49.

the reading is full scale the voltage is 0.009
volt, the lower voltages are readable propor-
tionately to the current. Full scale taken as 500
microamperes; if the meter reads 300 micro-

i >
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amperes, the voltage is 3/5 of 0.009 volt or
0.0054 volt. If the lowest current readable is
8.3 microamperes, true in this particular in-
stance, then the smallest resistance readable in
the 100 milliampere setup, using for instance
the second diagram, is 8.3/500 or 0.009 volt,
or 0.0001594 volt, or Rx if yielding this volt-
age reading would be equal to 0.016 ohm, ap-
proximately, that is, sixteen thousands of an
ohm. Full scale voltage reading, 0.0085 volt,
would denote a value for Rx of 0.9 ohm.

A 0-1 milliammeter with 30 ohms internal
resistance would require a shunt of 0.3 ohm
for 100 milliampere service and 0.3 ohm for 1
ampere (1,000 milliampere) service, both values
within the range of the current meter used “in
the raw” as voltmeter.

Sacrificing the measurement of the very

adjust until 100 milliamperes flow with Rx
posts shorted. With Rx open, voltmeter in cir-
cuit, practically no reading need be expected.
Previously we found that the limiting resistor,
15 ohms, limited the range, because when Rx
became high compared to this limiting element,
the current was reduced, and was no longer near
the expected 100 milliamperes. Now we have a
means of reducing this limiting resistance to
zero, so that ohmage may be added to Rx,
which now may be up to 15 ohms.

Follow this method: Short the Rx terminals,
turn on the switch Sw, adjust the circuit for
100 milliamperes, reading tht meter I, open the
Rx terminals, whereupon the current will be-
come almost unreadable, put in Rx, readjust the
current to 100 milliamperes, read the voltage
across Rx, and multiply the voltage reading by

Combined resistance meter and voltmeter housed

in a metal card index box. Such a meter nor-

mally draws milliamperes, yet may be shunted. although not such |ow resistances read.

smallest resistance mentioned, the meter may be
used with 1,000 ohms in series to follow the
scale for a 0-1 milliammeter, 0-1 volts, or 1,500
ohms for 1.5, 3, ctc., as terminal reading. This
dispenses with the need of computing the volt-
age.
EXTENSION OF DECIMAL RANGE

Returning to the decimal current system at
low resistance measurement, and considering the
second diagram, we found range limitation seri-
ous, but extension may be accomplished by the
inclusion of the current meter I, or 0-100 mil-
liammeter, and a rheostat. The value of the
limiting resistance in this rheostat nominally
should be 15 ohms, but since a variable is used
we may select a 20 or 30 ohm instrument, and

10. The answer is the value of Rx, lying be- -

tween say 0.05 ohm (depending on how closely
low voltage can be read on the meter) and 15
ohms. The voltmeter may be 1.5 volts, 2 volts
or 3 volts full scale.

USING HIGHER VOLTAGE

If one hasn’t a voltmeter of such low range
as recommended for any of these purposes, the
voltage of the battery may be increased to the
meter: maximum meter voltage, or thereabouts.
Suppose the meter is of the 6 volt type. Then
the battery voltage is increased to 6 volts. This
is four times the original 1.5 volts in mind,
therefore the limiting resistor also should be
four times as great, or 60 ohms. If a variable
is 1ised, 100 ohms or so would be satisfactory,

A Continued on mext page)
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(Continued from preceding page)
and the adjustments made for 100 milliampere
service. The same multiplier of 10 applies to
the voltage reading in determining the resist-
ance in ohms.

In view of the use of flashlight cells, and also
the practical requirements that do not widely
call for measurement of such very low resist-
ances as we have been considering, we may
consider the example of 10 milliamperes cur-
rent flow. Here the cell may be as before, 1.5
volts flashlight type, the limiting resistor nomin-
ally required 150 ohms, but a variable of a few
hundred ohms' will do nicely, and the voltage
read is multiplied by the factor 100. Now the
voltmeter should be of the 1,000 ohms per volt
type, or even more sensitive, so as to not to dis-
turb the accuracy, and the range may be taken
as 0.5 to 150 ohms. Also I is a 0-10 milliam-
meter, instead of 0-100. A battery of 3, 4.5,
6 volts, etc., may be used for matching a volt-
meter, if the limiting resistor is increased pro-
portionately, as before, to 300, 450, 600 ohms,
etc., variable resistors somewhat higher because
adjustable to the correct value.

EXAMPLE NOT TO FOLLOW

The fourth illustration concerns current meter
I as a 0-1 milliammeter, ER as a voltmeter of
1,000 ohms per volt or better, limiting resistor
1,500 ohms, or a few thousand ohms if variable,
and total current flow adjusted to 1 milliam-
pere. The voltage read is multiplied by 1,000.
The voltage may be increased, if the limiting
resistor is increased proportionately, as in the
previous examples, to accommodate a voltmeter
of 0-3, 0-4.5, 0-6 volts, etc. The theoretical re-
sistance range may be taken as 5 to 1,500 ohms.

The fourth example, however, is not prac-
tical, because the system loses accuracy the
moment that the voltmeter current is an ap-
preciable percentage of the total current. Here
if 1 milhampere flowed through I, at 1,500
ohms for Rx, the limiting resistor also of 1,500
ohms then being out of circuit, and ER being
a 1,000 ohms per voltmeter of 1.5 volt range,
ER would read only 0.75 volt, because ER and
Rx would be equal, in parallel, hence the total
current through I would be taken half by the

ER and half by the Rx circuit, and the voltage
of 0.75 multiplied by 1,000 would yield for Rx
750 ohms, instead of 1,500 ohms, a 50 per cent.
error. So in the absence of a more senstitive
voltmeter we shall leave the system as found
in the example shown in the third diagram.

METER SHUNTING METHOD

There is another method of low resistance
measuremernts that may be followed on the basis
of determination of the resistance of the meter,
though requiring calibration. Take the example
of the 0-1 milliammeter and assume the meas-
urement by the coil shounting method yields a
value of 30 ohms. We know that the coil had
30 ohms and the meter likewise. If the shunting
coil were 15 ohms, the meter stil] 30 ohms, less
current would flow through the meter than
through the coil, so setting up a series circuit
to deflect the meter needle to full scale, limiting
resistor and cell the other compouents, if the
meter reads less than half scale the unknown
is less than 30 ohms, if the meter reads more
than half scale the unknown is more than 30
ohms. Also, if there is hardly discernible de-
flection the resistance Rx 1is greater than 300
ohms. These are rough boundaries handy to
know.

By using the decimal method applied to volt-
age readings for resistance determinations, rheo-
stats of various values may be adjusted to de-
sired standards, and also low fixed resistors
measured. Then to encompass 0.5 ohm to 200
ohms for the meter shunting method of resist-
ance readings, on a 0-1 milliammeter, the cali-
brated resistors may be placed across the meter
one at a time, and the current noted.

Rm (Ro -4 Rm)

E
—~— — Ro

Im

in which

Rx is the unknown resistance.

Rm is the internal resistance of the meter
itself.

Ro is the limiting resistor.

E is the battery voltage.

Im is the current through the meter alone.

High powered all wave set
of original design includes
different colored pilot
lamps to reveal identities

of the different bands.
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An

Cffective

‘ransceiv

By Maxwell M. Hauben

Three views of the transceiver.
the chassis.

HIS transceiver uses the 19 tube in a very

simple super-regenerative circuit. The coils
may be changed for the two bands, 5 meters and
10 meters. Throwing a switch changes the
operation from reception to transmission.

The success depends on having plenty of re-
generation. The object of introducing super-
regeneration is to be able to build up the sen-
sitivity greatly, so that with this single tube the
noise level could be reached.

The greater the tube emission, the more cer-
tain one is of full regeneration, and so the
tube may be operated at full 3 volts, although
the recommended voltage in the tube specifica-
tions is 2 volts. The 3 volt service consider-

ably reduces the tube life,

but any who desire to use
2 volts may introduce a
- 000/ mid.

resistor of 8 ohms be-
tween A plus and the on-
off switch.

The illustrations show

The five meter coils are in circuit.
The under-chassis view shows volume control at left and receiver-transmitter switch at right.

The microphone transformer is atop

FIVE METERS

L' = Seven turns of No. 14 plated wire on
¥%-inch form diameter.
L* = Same as L.
TEN METERS

L! = 11 turns of No. 14 plated wire on $%-
inch form diameter.

L? = Same as L'

As for the radio frequency choke, RFC, this
consists of 65 turns of No. 28 single silk covered
wire on ¥-inch form diameter.

The receiver-transmitter switch is of the type
that is moved to either of two positions to short
one while leaving the other open.

00025

L, T mid Lz
m—”—j 660]

L
o
s 3 Plate &
)

the layout. The diagram 25000
is easy to follow. Coil )
information is as follows:
19
- y
Biggest interest in radio in S
recent weeks has been in 33
transceivers, enjoying re- =
birth of popularity as warm =
weather arrived. (Baffin Bay
subscribers please ignore).
Throw a switch to one side
the thing's a transmitter, to L
the other side it's a re- l j "é‘ =
ceiver. Coils may be in- f 9 « (LQ
serted for operation in | U -2t Recerve | Transmit S
either 5 meter or 10 meter Switeh N
ol Double Fole
£ + += f/ny/e Throw
B» B- A+ A-
135V Jv
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Jattery S

renerator

132 to 3,800 c with Attenuation

Calibrated
By Edward M. Shiepe

The new 45 volt small B battery and the new
"Little  Six” A (top}, while
bottom view reveals parts and wiring.

cell are shown

A BATTERY operated device may be used
anywhere, any time. No other type of
operation permits this. To be sure, the batteries
will run down, and one is put to unexpected
expense if the A switch is left closed unwitting-
ly, but these conditions must be accepted along
with the advantages.

In the battery type signal generator a very
satisfactory result is obtained, a good strong
oscillation, with a steady and clean modulation,
with no feeding through the line. Grounding
may be complete, so that the shielding effect of
the metal cabinet is utmost, because the case
does not have to be isolated from the a.c. or d.c.
line. Moreover, it must be admitted that battery
operated signal generators are practically in ex-
clusive use in laboratories, and therefore one
may be tempted to copy somewhat laboratory
practice.

One such practice is to have the audio in-
tensity that is introduced into the radio fre-
quency oscillator subject to control and gradu-
ated on a scale, reading percentage modulation.
This is a practically linear scale for a linear
potentiometer. Also, the radio frequency output
being subject to attenuation, the graduation may
be in terms of decibels.

THE GRADUATED PLATES

The front view of the generator shows these
two plates, which may be engraved laminated
phenolic composition. The percentage modula-
tion is of some importance where prescriptions
for adjustments may require a certain percent-
age be used. The decibel attenuation is approxi-
mately calibrated, the scale being according to
the formula for power differences, because the
measurements are assumed to be made on a re-
ceiver or channel that has power output, where
the generator rating should be related to the
type of receiver output. Therefore to test modu-
lators alone, as in transmitter practice, the scale
does not hold, because modulators are on a volt-
age basis. For the decibel notation to apply of
course the current has to be the same at all
frequency settings of the radio frequency gener-
ator, and while such constancy does not hold
absolutely, it does so nearly enough, because of
the stability of the radio frequency generator.

Two new battery types make the present de-
sign particularly appropriate and useful. The
large capacity A supply is the new square type
L5 volt cell good for many hours of use, while
the B battery is the compact 45-volt type, with

o L poes
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22.5 volt tap, the same size as the prior 22.5-volt
battery of portable dimensions.

The tubes used are a 34-radio frequency os-
cillator and a 30-audio frequency oscillator.
The term modulator is usually applied to the
audio frequency oscillator. By selection of B
voltage, grid condenser capacity and grid leak
the frequency of the tone may be selected. The
values given in the diagram produce a 1,000
cycle note. A larger stopping condenser may
be used for lowering the audio frequency pitch,
if desired, but 1,000 cycles is preferred by many.

ELECTRON COUPLING

The radio frequency output is electron coupled
and so there is little radio frequency change
due to the setting of the 10,000 ohm potentio-
meter’s arm, practically none, except on the
short wave band, where the change is less than
10 ke out of 3,800 kc. This is no worse than
occurs in other precision instruments.

By switch operation, using stationary coils,
any of the following three bands is selected :

(1)— 132 to 380 kc.

(2)— 540 to 1,520 kc.

(3)—1,320 to 3,800 kc.

The dial scale is frequency calibrated, hence
direct reading, and is tracked by a General In-
strument ball-bearing condenser, when precision
coils are used. The calibration repeated (No.
1 multiplied by 10) is rendered very practical
because of large trimmer capacity, the trimmer
turned down all the way, a position from which

it will not be disturbed, by the way, as there
is no play between dielectric and plates.

The low frequency scale and the broadcast
scale are separately on the dial, occupying re-
spective rows of the disc. The broadcast band
happens. to be equal to the low frequency band
multiplied by 4, that is, 538 to 1,520 ke, but the
broadcast band is registered to begin at 540 kc.

(Continned on page 43)

]
)
™

&

/
oratory type signal gener- -
ator, which is battery
operated. The low fre- 3

quency scale is read di-
rectly, the broadcast band
directly, and that for the
intermediate short wave
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ssemblies

Eye to Art Does Set No Harm

By Perry C. Ainsley

Two different receivers by the same manufacturer. The top illustration

shows the coil switch built into the shield assembly, thus making the

leads to coils more nearly uniform in length, The trimming condensers

are in eye compelling formation, The switch to one side of the coils
represents the preceding model.

UCH improvement is noted in the appearance of the coil
assemblies in short wave and all wave receivers. There is
some relationship between appearance and performance, probably
because a designer who takes enough pains to produce a neat lay-
out also takes enough pains to insure maximum performance.
While a peek underneath the chassis is not conclusive, a set

one is asked to buy
naturally invites such in-
spection.

LOVELY TO LOOK AT

The two illustrations
on this page represent
excellent achievements in
appearance, and the re-
ceivers are of recognized
performance. They are
products of the same
manufacturer, two differ-
ent models, the upper one
the later. A switch that
was previously at left has
been moved nearer the
center, thus more nearly
equalizing the distance of
leads to switch. From
the upper photograph
it is apparent that the
shield compartment had
to have the switch built
into it, since the switch
shaft pierces the walls,
and the switch therefore
was assembled on the
shielding. There are three
compartments in each
illustration, and nine coils
on three forms for three
bands, using a three gang
condenser. The trimming
condensers are neatly ar-
ranged in formation, and
all told the interior view
of the wiring (top photo)
is ahout as attractive as
anything that the market
now offers,

SWITCHES 0. K.

When the general pub-
lic became interested in
short waves the radio in-
dustry was hardly pre-
pared for the business
that was waiting, and
even the switches intend-
ed for band shifting were
of an inferior type, high
capacity, high resistance
and vacillating contact.
Now switches are excel-
lent, contact capacities of
less than a micromicro-
farard being encountered,
and contact resistances of
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i:a few thousandths of an ohm. Positive contact
is the rule with switches, as the indeterminate
type was impossible.

The trimmer condensers shown on the re-
ceivers pictures on this page and the other are
of the compression type. These are satisfactory
‘but cannot be said to stay put.

‘under rigors of transit and meteorological
changes. Therefore some manufacturers will
rannounce sets for 1935-36 in the higher priced
hrackets, that have air dielectric condensers for
radio frequency trimming, as well as for inter-
mediate frequency adjustment. One of these sets
will be announced next month by-a manufac-
rurer that holds practically top recognition in

radio, and the other by a mid-Western manu-
facturer whose sets have been particularly at-
tractive to amateurs.

That the placement of coils is a problem that
at first was not solved well, but is getting more
attention, can be noticed by comparing last
year's models with this year’s, and next year’s
with this year's. Some designers put coils
fairly close to switches, others distribute coils
at right angles, the goal being to avoid objec-
tionable interaction, and especially to hold up
the performance above 10 mgc, the region where
it is difficult to have receiver performance comn-
pare with that on lower frequencies. This is
still a problem.

Several coils on
{rimmers

close to the coils they
separate strip.

serve,

one form, form parallel with coil switch,
and on a

Coils require much experimentings so
that they are properly placed. Right
angle location illustrated.

Battery Operated
Signal Generator

(Continued from preceding page)
For the short wave band the low frequency

! band scale is multiplied by 10, and there is an

overlap, 1,320 to 1,520 kc, while from the low
band to the broadcast band there is a fundamen-
tal missout, 380 to 540 kc. The 200-kc overlap
affords selection of excellent spreadout from
1,320 to 2.000 kc or so, important in adjusting
local osciliators in broadcast superheterodynes.
The missout is taken care of, 380 to 540 k¢, by
the separate calibration marks for intermediate
frequencies that would fall in this region, har-
monics of lower freqencies being used. Hence
with slight harmonic application, and without
confusion, there is coverage from 132 to
3,800 ke.

In the construction, the chassis is fastened to
the front panel—both being finished metal—and
the generator is wired completely on this com-
bination, so that the generator may be inserted
r_ight in the box cover, which is closed on five
sides.

Adjusting Coils
for Short Waves

When short waves are to be received in sev-
eral bands, under conditions where trimmers are
not independently used on the individual second-
aries of coils, it is practical to adjust the in-
ductance in a simple manner. If the coil is
wound in spaced fashion, that is, one turn not
hugging the next turn, some small adjustment
of the distance between turns may be made even
after the coil is wound about as tightly as you
can do it by hand. Then if it is required to
lower the frequency for any tracking, the in-
ductance may be increased by bringing the
turns closer together.

Simply tend to bunch the wires toward the
center, especially as the inductance per turn is
greatest at about the center, or at least is small-
est at the ends. Of course, this method requires
that the coil be a bit too small in inductance to
start with, as it is not practical to reduce the
original axial length of winding, only de-
crease it.
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Apparatus for testing the
leakage of paper condens-
ers. The fewer the flashes
of the neon lamp the less
the leakage. As a practi-
cal application, condensers
were rated as satisfactory
when the number of flashes
was one or less per second.

A DEVICE for relative testing of leakage
of paper condensers was constructed, comn-
sisting of a power transformer, a 71A tube
used as rectifier, a 50,000 ochm bleeder resistor
across which was a 2 mfd. 600 volt condenser,
while a 75,000 ohm series resistor and a neon
lamp completed the circuit. When the con-
denser to be tested was connected to the circuit
by clips the neon lamp would flash. For prac-
tical purposes it was found that one flash per
second, or less, would denote a condenser of
satisfactorily low leakage, whereas if the fashes
were more rapid the condenser would be un-
acceptable.

Quite a difference was noted, comparing con-
densers of different manufacture. Naturally.
the greater the capacity the greater the ex-
pected leakage, but some makes showed much
less leakage on 4 mfd. than did others of 0.25
mid., both condensers of the same voltage rat-
ing.

The voltage applied in the test was about 400
dc. The clips were well insulated, to safe-
guard the fingers from any tingle due to ac-
cidental touching.

The neon tube is of the type without limit-
ing resistor built in.

75000 Neon Tube

105-120V-4¢.

Circuit diagram of the condenser leakage tester.
The 600 volt condenser line should be continuous,

NEW METAL TUBES IN OCTOBER

Although the new metal tubes have been dis-
tributed to manufacturers they are not expected
to be on the general market until October. The
tubes are seven in number, and others are to be
announced within the next few months, for re-
lease after October. They have metal shells,
instead of glass envelopes, and all fit the same

NEW TRANSMITTING TRIODE

There is a new transmitting triode, the 838.
It is designed primarily for use as a zero-bias
Class B audio-frequency power amplifier, but
may also be used advantageously as a radio-
frequency power amplifier and as an oscillator.

All Circuits We Print Can
Be Readily Duplicated

ALL parts for circuits described in
Rapio WorLp constructionally are
obtainable, most of them stocked by regu-
lar supply sources. However, anybody
unable to obtain desired parts may obtain
information as to where to procure them
by writing to Trade Editor, Rabio
Worrp, 145 West Forty-fifth Street, New
York, and enclosing stamped, addressed
envelope.

Moreover, all of the circuits have been

" constructed and tested, and the photo-
graphic illustrations should be followed
as closely as possible, as location of parts
sometimes plays an important role in
determining results, especially on short

waves. —EbrtoR.
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War on Static Succeeding

Major Armstrong Uses Frequency Modu-
lation to “Defeat Nature”

By J. E. Anderson
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FIG. |
The carrier and two
side frequencies in
an amplitude-modu-
lated wave.

THE next major development in radio appears
to be frequency modulation. Successful ex-
periments along this line have been announced
by Major Edwin H. Armstrong of Columbia
University, one of the foremost radio author-
jties. These experiments have been conducted
over a long period in the laboratories of Colum-
bia University and at the experimental station
of the National Broadcasting Co., atop the
Empire State Building in New York. Receiving
stations had been set up at Westhampton, L. T.
and at Haddonfield, N. J., at which suitable
| receiving equipment was set up to listen to the
714 meter wave of the Empire State building
transmitter.

According to Major Armstrong the new
system will practically eliminate static and other
extraneous noises that disturb radio communi-
cation, for example, tube noises arising from
non-uniform flow of clectrons. Selective fading
is another trouble that appears to vanish when
the system of communication is used.

EXPLANATION OF FREQUENCY MODULATION

Heretofore waves used in broadcasting have
heen amplitude modulated. This means that the
frequency is held constant at a specified value
and the amplitude is varied in accordance with
the audio signal that is impressed on the carrier.
When the wave is frequency-modulated, on the
other hand, the amplitude is held constant and
the frequency is varied in accordance with the
audio signal.

It cannot be said correctly that frequency
modulation is new, for it has existed since the
beginning of modulation, but it has existed as
a serious vice. The best radio minds the world

7 F 7 F

FIG. 2

This represents a frequency modulated wave. The constant intensity is the
distance between the two horizontal lines.
greater the distances FiF and FF..

The greater the modulation, the

over have been engaged in overcoming this
defect, and several years ago a concerted, in-
ternational move was started to effect a remedy.
The introduction of piezo-electric crystal con-
trol of oscillators was the first step in correcting
the defect, and it remains the best for elaborate
transmitters. Other means have also been dis-
covered for stabilizing the frequency of oscil-
lators in which it is not practical to employ
crystal control. It may be said that the problem
of frequency stability has been solved satis-
factorily. And just as this goal has been at-
tained, the best radio minds turn to frequency
modulation in the opposite direction. It is not
frequency modulation in itself that is a vice.
but only its presence when the wave is supposed
to be. amplitude modulated. In {requency
modulation a variation of the amplitude will be
the vice and, presumably, the successful appli-
cation of frequency modulation depends on a
means for suppressing amplitude variation.

WIDTH OF A WAVE

Much has been written about the width of a
wave. Most of the time this does not mean
anything. Usually it was the circuit that was
broad, or lacked selectivity. Sometimes this
was because the coupling was too close and
sometimes because the tuned circuit had too
much resistance. When the wave is modulated,
either by amplitude or frequency, it does have
a certain width, for more frequencies than one
are involved. But an un-modulated wave has
no width, provided the frequency remains con-
stant.

The waves generated by spark transmitters

(Continued on next page)
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(Continued from preceding page)
were very broad in themselves, for such gen-
erators produced a wave having a fundamental
of about 1,000 cycles per second and all the
harmonics thereof. When a tuned circuit, say
of 600 meters, was excited by the spark, the
harmonics in the 600-meter region were very
close together, and several of them lay within
the tuning curve of the most selective circuit.
Moreover, all these harmonics were nearly of
the same order of magnitude. When such trans-
mitters were used very loose coupling and
selective circuits were required to make the
wave sharp, that is, to exclude all the harmonics
except one. Very little success was attained
and it is for this reason that spark transmitters
are being suppressed as fast as tube oscillators
can be substituted.
“WOBBULATION”

When frequency modulation was first recog-
nized as a vice it was called “wobbulation.”
The cause of this was that the plate resistance
of the oscillator tube did not remain constant
during the modulation cycle. 'A tone of 100
cycles, say, was transmitted on one frequency
and a tone of 10,000 cycles on another. Of
course, there was a continuous change, and the
process of modulation was very complex. The
reason the plate resistance played a part was
that in an oscillator not frequency stabilized
the frequency depends on the plate resistance.
Since in amplitude modulation the plate re-
sistance is intentionally varied, frequency modu-
lation was an unavoidable concomitant. The
solution of the problem was to stabilize the fre-
quency, and, as has been said, that was done.

When a wave is modulated in amplitude, the
wave may be said to have a width, for more
frequencies than one are involved. Thus if a
wave of constant frequency is modulated by a
tone of 10,000 cycles, three frequencies are in-
volved, the carrier, the upper and the lower
side frequencies, one side frequency being 10,000
cycles less than the carrier and the other 10,-
000 cycles greater. The width of the wave can
then be said to be 20,000 cycles. If the car-
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A simple tuned circuit includ-
ing a condenser microphone
which may be used with a
tube for the production of
frequency modulated ‘waves.

signals audible.

rier is modulated by a combination of audio
frequencies ranging from the lowest tone up
to the highest, the width of the transmission
band is two the value of the highest tone trans-
mitted.

The side frequencies are not independent
entities, but may readily be converted into such
by a tube or other non-linear device. The
side frequencies are mathematical abstractions,
and circuits react to a modulated wave just as
if those two side frequencies were present to-
gether with the carrier. Any circuit that is to
be used for the transmission or reception of a
modulated wave must be designed so that the
side frequencies could be received if they were
physically real. If not, they would be tuned
out and the modulation would be eliminated.
That is what is done, practically, when a quartz
crystal is used as one of the tuners. Of course,
even a quartz crystal is not so selective that
the side frequencies are completely suppressed,
but can be restored by suitable circuits.

MICROPHONISM

Frequency modulation exists in receivers in
many instances in the form of microphonism.
Suppose we have a local oscillator, as in a
superheterodyne. By jarring the set there is
frequently a howl. This is due, usually, to the
vibration of the plates of the oscillator con-
denser. As the plates vibrate mechanically the
capacity of the condenser changes, and at the
same time the frequency generated varies. This
gives rise to the howl, and it is due to fre-
quency modulation. It is heard, of course, as
an amplitude variation, because as the oscillator
frequency changes, the intermediate frequency
1s rapidly changed on and off the if tuning
curve. The same effect could be obtained by
turning the oscillator condenser back and forth
at a rapid rate. When that is done it becomes
clear that it is a case of frequency modulation.

Not all cases of microphonism are due to fre-
quency modulation. For instance, when the
plates of a radio frequency condenser are jarred
there may be a howl. This can only be a case
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This shows how a frequency-modulated wave may be impressed
on a resonant circuit for producing amplitude modulation. A
rectifying detector must be used after this device to make the
The combination use offers possibilities of retention
“of some present practices while including the new.
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of amplitude variation, due to rapid tuning and
detuning. It is the same phenomenon as the
frequency modulation spoken of above made
audible by rapid tuning and detuning of the
signal in the intermediate selector.

Again, microphonism may be due to vibration
of the elements of tubes. If the oscillator is
not involved, the howl is mainly due to ampli-
tude modulation; but if the oscillator is in-
volved, that is, if the elements of the oscillator
tube vibrate, the howl is due to frequency modu-
lation, although amplitude modulation is not
absent here either. In fact, the two types of
modulation are closely inter-related, and can be
segregated only by painstaking design and care.

INTENTIONAL FREQUENCY MODULATION

Let us take a condenser microphone and con-
nect it across the coil in the oscillator so that
this coil and the condenser form the tuned cir-
cuit that determines the frequency. There may
be other capacity in the circuit beside that of
the microphone, but we shall assume that the
microphone contributes the major part. When
we talk into the microphone, the capacity
changes, and hence the frequency changes. The
output of that oscillator is therefore frequency
modulated. The frequency will depend on the
amplitudes of the sound waves that impinge on
the microphone diaphragm. If we shout into
the microphone, the frequency variation will be
great; if we speak softly into it, the frequency
modulation will be feeble. For low frequency
tones the frequency variation will be large. for
low frequency tones have large amplitudes. Con-
versely, for high frequency tones the frequency
variation will be slight, for high tones have
small amplitudes. However, regardless of the
intensity of the tone that reaches the micro-
phone, the oscillator will execute periodic
changes of frequency and the period will be the
same as the period of the tone impressed on the
microphone. It is this periodic change in the
frequency of the oscillator that constitutes the
frequency modulation.

It is clear that the range of frequency change
can be altered in two ways. The first is to vary
the intensity of the sound that falls on the
microphone. The second is to vary the capacity
in parallel with the microphone. If this fixed
capacity is large, the frequency change caused
by a given sound intensity on the microphone
will be small, for the percentage change in the
capacity produced by the condenser will be
small. On the other hand, if the capacity of
the microphone is large compared with the
rest of the capacity, a sound of given intensity
will produce a large change in the frequency.
Naturally, it will be economical of the radio
spectrum space if the change in the frequency
is small, for the smaller the change in the fre-
quency the narrower will be the frequency band
occupied by the modulated signal.

HIGHLY SELECTIVE

The fact that the frequency-modulated signal
can be squeezed'through a very narrow aper-
ture, that is, a highly selective circuit, accounts

Superheterodyne mixer coils as used in present
amplitude modulated circuit.

for the elimination of static and other undesired
noises. It is not claimed for the new system, it
should be pointed out, that it eliminates all
noise, but that it does suppress it in the ratio of
about a thousand to one.

At the receiver the frequency modulated sig-
nal is first passed through a current limiting
device to remove amplitude modulation. Thus
all the frequencies in the band are made of
equal intensity. The signal is then led to a se-
lective network for detection. The selectivity
curve of this network takes the place of the or-
dinary detector. The midfrequency, however,
cannot be adjusted to fall at the peak of the
curve, for this would result in frequency
doubling, for the greatest intensity would occur
at the peak, and frequencies both lower and
higher would be less intense. The optimum ad-
justment would be such that the midfrequency
would fall at a point on the curve where the
intensity is about 0.7 of maximum, on either
side of the peak. Moreover, the frequency va-
riation would have to be limited so that the
peak is never reached in one direction and so
that the frequency never encroached too far on
the “talus” of the curve in the other direction.

It is clear that the new system requires a new
technique of circuit design.

Fig. 1 represents a portion of the frequency
scale encompassing the carrier F and the twc
side frequencies f; and f: as in amplitude modu
lation. As long as the transmitted tone does not
change in value, the distances f;F and Ff: re-
main the same. That is, the two side fre-
quencies are fixed. If either f is the highest
frequency that is transmitted, say 5,000 cycles
per second, fifs, represents the width of the
transmission band, or the width of the wave.
All other side frequencies lie closer to F, but
the distances from F to the two side frequencies
are always the same for any given tone.

COMPARISON OF INTENSITIES

The intensity of the modulation is representec
by the height of the lines above the frequencies
The intensities of the side frequencies, fib: and
fobs, is always less than the intensity of the
carrier, Fa. For weak modulation the b’s are
barely above the horizontal lines. For 50 per
cent modulation either bf is 14 of aF.

(Continued on next page)
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ONE OF FINEST

Bell Telephone Laboratories

The whole system of short wave
transmission and reception as prac-
tised at present is on the basis of
amplitude variation, whereby the
potential of the wave is altered by
the modulation. The proposed solu-
tion for static purposely introduces
frequency modulation. Static will
be heard even on such an elaborate
short wave receiver as the one
shown, though minimized by correc-
tives. It is one of the finest short
wave receiving installations so far
developed.

(Continued from preceding page)

Frequency modulation is represented in Fig.
2. F is the midfrequency and F; and F. are
the extreme limits of the generated frequency
as the result of a tone on the condenser micro-
phone of given intensity. This intensity may be
represented by FiF.. If a more intense tone
falls on the microphone, the frequency varia-
tion is greater, and may be represented by
F.F..  For small variations in irequency, sav
less than one percent, the distances F,F and
FF» are the same.

The intensity of the current at any frequency
is the same and may be represented as the dis-
tance between the two parallel lines AA and
FiFe. If the currents are not the same, they
are made so by the current-limiting device.

The width of the wave in the case of Fig. 2,
as has been said, depends on the intensity, and
may be F:F., if these represent the most intense
sourd impressed on the microphone. Although
this maximum distance (between dotted lines)
is greater than the distance f.f: in Fig. [, in
actual practice it may be a very much smaller
portion of the frequency scale. Indeed, the
width of the band in frequency modulation must
be narrow if quality and selectivity are to be
good.

CIRCUIT CITED

In Fig. 3 is a tuned circuit which may be
used in an oscillator for frequency modulation
L is the inductance, Co is the fixed capacity
across the coil external to the condenser micro-
phone M which has a mean capacity C. When
sound falls on the diaphragm (left electrode)
this vibrates about as shown by the dotted lines,
increasing and decreasing the capacity, and
hence decreasing and increasing the frequency
generated. )

For very small excursions of the diaphragm
about its position of equilibrium (solid line),
we may write the approximate relation

F+f=F[1+4 (C/2Co) singt].
In this equation Co and C do not have the values
given above. Instead C, is the total capacity
across the coil when the diaphragm is at rest
and C represents the amplitude of the capacity
change; that is, the maximum increase or de-
crease in the capacity of the microphone. F is
the midfrequency and f the frequency change
at a time t, while q is the audio frequency in
circular measure, or in radians. The equation is
only approximately correct when C is very
small compared with Co. It shows that the
frequency of the circuit varies cyclicly about
the value F at rate q. The percentage fre-
guency modulation might be defined as 100C/2C,.

Fig. 4 shows how a frequency-modulated
signal can be detected into an amplitude varia-
tion. ABC represents a selectivity curve of
considerable sharpness. The midfrequency is
at “a”, the steepest point of the curve. The
lowest frequency in the band is Fy, and it is
placed so that the resonance is. still sensibly
straight. The highest frequency is F., which
is placed just below the peak of the curve. The
tuning could also be done so that the transmis-
sion band falls on the corresponding part of the
other side of the curve. Whereas all the fre-
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~ Straight Frequency Line
Achieved with Junior Midline and an

L[] L ] ® ]
Air Dielectric Trimmer
By Herman Bernard
Straight line frequency tuning has been desirable ever suice transmiiting stations were placed

on a frequency basis. Broadcast stations are placed every 10 kilocycles in the radio spectrim. if
the tuning is not S.L.F. the stations at the lower end will occupy much niore room on the dial than

the high frequency stations will.

It is obuviously desirable to have them equally spaced on the

dial from one end to the other, and this can be done only with a straight line frequency tuner.

T is convenient indeed

to have straight fre-
quency line tuning, and
for those interested in
precision tuning it is im-
perative that the line be
absolutely straight. That
means that for a given
angular displacement of
the dial the {requency
change 1s the same at any
selected parts of the tun-
ing spectrum. Condensers

with plates cut for s.i.l
do not come up to this
stiff requirement, as the
curve flattens out a bit at
the high frequency end
due to uncontrollable distributed capacity, which
it will differ in different receivers and can’t be
compensated.

A method has been worked out whereby the
line is perfectly straight, using a junior mid-
line condenser of 100 mmfd. capacity, across
which is an air dielectric trimmer of 25 mmid.

BROADCAST BAND IN TWO STEPS

A three gang arrangement has been used, and
while the frequency ratio is 2 and a small {frac-
tion, the curve flattens out at the low frequency
end this time, so where the departure begins the
calibration is omitted, and the useful ratio is
1.9. But the line is perfectly straight, no ob-
servable deviation, and the trimmer adjustment
eliminates any disturbing effect circuit minimum

Inside view of the copper shield used for mounting the s.f.[. system.

capacities would otherwise have on the tuning
characteristic.

The broadcast band, and a bit more, is cov-
ered in two steps, and then short waves are
tuned in, with the excellent dial spreadout of
s.f.l. and with the further advantage that in a
superheterodyne it is unnecessary on any band
to use series padding condensers, or molest the
trimmers. The curve being s.f.l. the padding
for the oscillator is done exclusively by in-
ductance, and then of course the same frequency
difference is maintained over the full calibrated
part of the tuning. The system has been worked
actually in a t.r.f. and has been set up tentatively
m a superheterodyne now under construction.
The mechanical fittings are shown on the front
cover.

Multiplex Operation on New System

(Continued from preceding page)
quencies involved are radio frequencies, the
variation in the intensity occurs at an audio
rate. Regular detection rectification will be re-
quired after the signal has passed this selec-
tivity device.

The new system is capable of multiplex oper-
ation, according to Major Armstrong, as many
as four different signals having been sent and
received over the experimental circuit at the
same time. This appears to be a solution to

the serious problem of network broadcasting.
The system is more suitable for use with
ultra-high frequencies than for the lower fre-
quencies employed now in broadcasting. There-
fore it has possibilities in connection with the
transmission of radio vision signals. The elimi-
nation of static and similar disturbances also
makes it suitable for this purpose, for when
such disturbances come through in a television
setup they cause streaks and splotches which
mar the pictures.
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The Velocity
Microphone

By Einar Andrews
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The velocity microphone is represented by the resistor and transformer

at left, a fixed condenser serving as speech clarifier. Following is a

battery operated two stage pre-amplifier for connection to the power
amplifier.

THE ribbon or velocity type microphone, il-
lustrated herewith, depends on careful de-
sign and assembly for maximum performance,
which means extreme sensitivity to sound
waves. They are called ribbon type micro-
phones because the armature is a light cor-
rugated ribbon of aluminum, andt hey are called
velocity microphones because the voltage in-
duced in this ribbon is directly proportional to
the instantaneous velocity of the air in the sound
wave.

The aluminum ribbon is suspended in the field
of a permanent magnet. When sound waves
fall on the ribbon it vibrates and thus cuts the
lines of magnetic force. Whenever this hap-
pens, that i, when a conductor cuts lines of
magnetc force, an electromotive force is in-
duced in that conductor. Therefore in the case
of the ribbon microphone, a small e.m.f. is in-
duced in the ribbon as soon as it vibrates. 1In
principle the velocity microphone does not differ
irom a megneto or a dynamo except in respect
to the force that is used to create the relative
motion between the conductor and the magnetic
lines of force.

At the otp of the page an assembled micro-
phone is illustrated. The perforated housing is
made of steel and is used as a protection for
the delicate mechanism within. The perfora-
tions are for giving sound waves free and un-
impeded access to the ribbon.

In the middle picture the housing has been
removed to show the internal structure. The
ribbon is plainly visible although it is partly
hidden by the permanent magnet structure.

Velocity type microphone, as shown at top, was assembled from a kit.
Braces and ribbon assembly are shown in second view, while micro-
phone transformer is shown installed in view at bottom.
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for Tuning Arm

Housewife’s Baffling Fatigue Ended
By Caroline V. Erwin

Even persons who do not need any help to hold up their chins may appreciate some assistance when

doing a great deal of fine tuning on

F UN though it is to tune in European and
Asiatic short wave stations, the actual tun-
ing operation is a bit trying at times. One
does not notice this while the delightful per-
formance is on, because one is suffused with
rapture, but getting up in the morning one
may notice that one’s tuning arin has that tired
feeling. The reason obviously is lack of sup-
port while that trying tuning was being done.

Although I am a housewife and not handy
at tools, I contrived a support strap and at-
tached it to the rear of our console. The pic-
tures of how this was done tell the story com-
pletely. It remains only for me to mention

short
the arm might help.

waves. In other words, something to support

that I was able to tune in more stations using
the support strap than before, because I never
got tired. Naturally, when fatigue is felt, even
if - unconsciously, the disposition is to move
along very quickly, and I need not remind
readers of a radio magazine that this express
service on the dial produces many station miss-
outs.

It is my firm belief that receivers of the
future will be equipped with poise straps or
other devices for the comfort and satisfaction
of the distance enthusiast, and when this comes
to pass I will thank my friends to remember
my early suggestion and confident prophecy.

= —

Here is how the author solved this serious problem.

hard work of this kind,

Lady's arm did not get tired after an hour's

although the system was tried without benefit of clergy or bandspread.



52 RADIO WORLD

June, 1935

11tter

sily from Simple Set

By Harry Rosenthal

of a power transformer

for supply the filament
and plate currents and it
also eliminates the need
for a rectifier and an
elaborate filter. As will
be noticed, the two fila-
ments are connected in
series and a 135 volt, 25
watt ballast resistor is
employed to limit the
heater current. No filter-
ing is required in the fil-
ament circuit because the
48s are of the heater type.

In the grid circuit of
each tube is a 2.5 milli-
henry choke to prevent
shorting the grids at high
frequencies. The grid re-
turn connects to the junc-
tion of these chokes, go-
mg through a 50,000-ohm,
2-watt grid leak, which is

The modernistic condensers work well nevertheless.

HERE is a sumple transmitter that works on
direct current. Although the voltage avail-
able is low the circui tis capable of putting out
2 good deal of power. The reason for this is
that the 48 tubes draw a lot of plate current
even at 110 volts. The power that is converted
into high frequency oscillation is derived from
high current rather than high voltage.

The use of direct current eliminates the need

Gathering together practically everything from the
spares and extras he had about the home work-
shop, the author built a d.c. transmitter, which he
is shown tuning. Clip pencil may be removed
from pocket and transmitter still will work.

used for the purpose of
establishing a bias on the
erids.  As will be seen
from the illustration at left, a quartz crystal is
connected between the two grids. The frequency,
therefore, is crystal controlled. The tapped tuned
circuit connected between the plates of the tubes
is for the purpose of transferring the output to
the antenna and to establish a suitably phased
impedance. The secondary of the plate circuit
is also tuned. To get a signal free from har-
nmonics the coupling between these two circuits
should be loose, but it should be adjusted for
maximum output. It should be noticed that the
condenser that tunes the plate coil is not ground-
ed on either side. This means that it should be
insulated [rom the panel, that is, if the panel is
of metal. Body capacity effects do not enter
in this case from nothing that is done to the
tuning condenser affects the frequency of oscil-
lation, unless the detuning is so great that the
circuit stops oscillating.  Of course, detuning
decreascs the output a little but that offers no
difficulty because if the plate circuit is approxi-
mately in tune the oscillation intensity will be

close to maximum.

It is more important to tune the antenna cir-
cuit and to adjust the coupling. The antenna
condenser is grounded and can therefore be ad-
justed accurately.

, KEY POSITION

The key is put in the lead between the midtap
of the plate coil and the plate supply, that is,
the 110-volt line. In series with this line is a
radio frequency choke, mainly for the purpose
of eliminating or reducing key clicks. Since the
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Something unusual in a _LC/‘y-’fa/ ECINGHOL

transmitter, that is, d.c. :; [=)

operation. Hits the ether 350 J T ZSmh.choke

with a hard smack but is mmid. | =~

very light on the purse. In
fact, the builder managed
to pick up the tuning con-
" densers from a benevolent
relative in the radio busi- =
ness at 25 cents each. Must
be in the wrong business.

transmitter is intended for the sending of code
signals, a little hum is of no importance and for
that reason there is no audio filter in,the plate
supply. Anyway, on a d-c line there is very
little hum in the first place.

A good idea of the construction of this trans-
mitter may be obtained from the photograph.
The two tuning condensers are at the left, and
each is inclosed in a metal case. In the middle
is the plate transformer .11, wound on a rather
large form with heavy enameled wire. The tubes
are at the right and the three radio frequency
coils may be scen between the tubes and the
tuning coil. Note that the chokes are of the
pie-type winding. This type is especially effec-
tive at high frequencies because of the low dis-
tributed capacity. The location of the resistors
1s also clear from the photograph.

MOUNTING OF COILS

As is customary in short-wave transmitter
construction, the parts are mounted on a wooden
haseboard. This is done to eliminate the losses
that would result from the use of metal.

The coil system is mounted above the base-

-+ -—
Dl Line

board although this is not clearly seen from the
photograph.

The two 48s are used as triodes, the screens
being connected to the plates. As such they are
capable of even greater output than when they
are used as power pentodes. The circuit is also
push-pull. The chief advantage of this connec-
tion is that the circuit is balanced in respect to
the power supply. This should eliminate all
noise, but exact balance is not easily attainable
and for that reason there will be some line
noise mixed with the signal. Especially there
are brush noises, which represent actual inter-
ruptions of the voltage for very short times.
‘This in no way interferes with the signal for
it merely puts a slight modulation on it.

The diameter of the coil L: is 3 inches. For
the 160-meter band the number of turns is 28
and for the 80-meter band it is 18. Any fairly
large size wire may be used, No. 18 enameled
being suitable. The coil illustrated in the draw-
ing has a larger number of turns, but the speci-
fications have been changed since the transmitter
was photographed. The primary L is on the
inside and is adjustable. It may have one-quar-
ter the other turns, but heavy wire (No. 14).

Plate meter, detector tube and a.c. rectifier used for high resistance calibration by using
standards as grid leaks.
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(Continued from preceding page)
thereby using up material they have on hand,
and so will find occasion to construct or re-
construct inductances, but may run into seri-
ous trouble trying to adjust the coils to the
calibration on the scale. In fact, such trouble
actually was encountered in commercial pro-
duction, and therefore the solution found from
that experience is set forth here for the bene-
fit of constructors generally.

Assuming that one has such a dial as the
one pictured, the problem is to adjust the in-
ductances. Start with the low {requency in-
ductance, because the scale representing the
lower set of numbers surely was calibrated with
the largest coil, not, for instance, the 5,400-
17,000 ke coil. The reason is that a honeycomb
coil is used, of about 22 millihenries, and since
the number of turns is only a little less than
2,000, the distributed capacity will be higher
than that of succeeding coils, especially as some
of the succeeding ones will be solenoids.

The first problem to solve is how to set the
pointer of the dial. If the condenser plates are
totally enmeshed, tested by putting vour fingers

Front view of the generator.

on the condenser to feel rotor and stator plates
aligned, the intended dial reading must be
known, For the instrument pictured this read-
ing is 54. Some dials have calibrations that
begin at less than full capacity. Not so of this
one, however.

UNEXPECTED DISTRIBUTED CAPACITY

No matter 1f the coil is somewhat off, just a
random approximation of what is needed,
though of course not absurdly different, turn
the generator dial from lowest to higher fre-
quencies, but not far, until a response is heard
in a higher frequency receiver, say a broadcast
set. Say the reading is 57. It makes no differ-
ence what is the actual frequency generated,
there should be another response as the genera-
tor dial is turned, at 2 x 57 or 114. There may
be intervening responses, in fact would be, for
broadcast band receiver. Yet here are two
useful references, 57 and 114. Suppose the
second reading is 112. There is too much dis-
tributed capacity in the circuit. Why? Be-
cause the tuning ratio has been cut down.
Where 2 to 1 should have prevailed, less than
2 to 1 exists. So reduce the distributed
capacity.

There is no trimmer in this particular cir-
cuit, so what shall be done to effectuate re-
duction? First, since a switch is to be used,

and may be assumed to be in circuit, remove it
and connect directly. If the difference is
noticeable, then the switch must be replaced
with one of low capacity. But first move con-
necting wires, especially grid and cathode wires,
farther from chassis and particularly farther
from each other as a great reducer of dis-
tributed capacity, causing a high frequency end
change of 8% in a given instance. Even the
condenser plates may be inspected, to see that
there is uniform spacing, and outside rotor
plates not accidentally too close to companion
stators. When a check of frequencies at a high
capacity condenser setting and a low capacity
setting causes twice the low frequency to appear
where it should-—-no matter what the true fre-
quencies are—then the capacity of the circuit is
properly adjusted. It is the capacity and its
rate of change that determine the most.
Capacity and frequency change. The in-
ductance is a constant.

THE COIL PROBLEM

Now with the dial set properly, in respect to
the condenser, and the capacity change properly
established and checked, the next problem is to
get the inductance right. For the present in-
stance an inductance of 25 microhenries may be
used, and this will be too large. This can be
checked, too. Gain a response in the higher
frequency receiver (broadcast band usually),
and note the reading on the generator dial. Say
it is 55 and that the broadcast station is known
to be 660 kc. Divide 55 into 660. The answer
is 12.  So the fundamental might really be 55,
its 12th harmonic beating with 660 kc. Divide
by lower numbers than 12, to get the remain-
ing responses: 60, 65, etc. If the dial hits them
all just right the inductance is right and the
whole system tracks. If the responses come
in before the dial is turned as far as it should
be, that is, if instead of 60 being the next re-
sponse after 55, one finds 59 is the next, the
inductance is too high. If the condenser has
to be turned more than the scale indicates it
should be, the inductance is too small. When
the inductance is correct the system will track
the dial excellently. Any doubt about an
unknown low frequency may be referred to a
calibrated broadcast receiver, since the gen-
erator’s low frequency is equal to the difference
hetween the two consecutive frequency settings
of the receiver that pick up a response from
the unmolested generator.

For the next band the same procedure is fol-
lowed, using the next scale, and the distributed
capacity will not be so far different as to cause
any trouble, or if there seems to be a difference,

-otherwise unaccountable. adjust the inductance,

as may be done in the other case, by bringing
the coil closer to or farther from metal, e.g.,
the chassis, testing thus with all or nearly all
condenser capacity in circuit. The inductance
determines the low frequency setting. The
capacity in circuit is the predominant deter-
minant of the frequency for the high frequency
end.

For the broadcast band the coil will have less
distributed capacity, and seriously less, so that
the previous calibration will not hold strictly,
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unless some capacity is added. So put in a
broadcast coil, anything approximately right,
and go through the same operation as before,
this time having the receiver at 1,080 k¢ to
1,400 kc. Gain a response due to a setting
that produces 1,080/2 to 1,400/2, that is 540
to 700, take the reading at the low frequency
position for whatever it is on the dial, and it
need not represent the true frequency, but the
repeat point should come in at a frequency read-
ing on the generator of twice the previous one.
If the pointer must be moved more than this
distance not enough capacity has been added.
If the pointer does not have to be moved the
full distance, too much capacity is present. To
add capacity, twisted insulated hookup wire may
be used as a trimmer condenser, when tightly
twisted equalling about 3 mmfd. per inch.

The two high frequency coils will have about
the same distributed capacity as the broadcast
coil, because they are solenoids in which the
distributed capacity does not depend directly
on the number of turns.

AGAIN THE SWITCH WIRING

As a caution, when running wires to a
switch, they contribute considerable capacity.
and should be spaced as far from one another
as practical. Also, the calibrated dial will he
correct for one, and only one, set of circum-
stances, and this must be duplicated. Only the
condenser used in the original calibration may
be used for tracking the dial, because, as stated,
the calibration is really one concerning the
capacity alone. The inductance being a con-
stant, the correct frequencies are only in-
cidental to the correct capacity and rate of
change of capacity. When the capacity and its
change are right, choice of the proper in-
ductance is an easy matter. Otherwise it is
never possible to get the “right” inductance,

for none is right for a wrong capacity con-
dition.

Coils for such devices also are produced com-
mercially. The lowest frequency coils must be
run off in quantity so that the wire comes from
the same spool. Otherwise different inductances
will result though precisely the same number of
turns is used, in fact, for the low frequency coil
in mind the inductance difference, using ditfer-
ent spools, same number of turus on coils, was
equivalent to a difference of 13 turns had the
same spool been used. When wire is drawn the
die tends to wear, and the wire diameter in-
creases. This increase for the wire on any one
spool is negligible, but for random spools may
be serious, even ruinous, unless the number of
turns is adjusted for the spool from which one
is working. This is a manufacturing problem
and is mentioned only to give an insight into
the degree of accuracy required in coil winding
for precision purposes.

The 6 volt tubes, and other heater tubes, are
popular in oscillators, and when used should be
recognized as being unstable until they become
properly heated. This means that a few min-
utes should be permitted to elapse before the
generator is used, though it is oscillating mean-
while. The calibrations all are made on prop-
erly heated tubes, but before the few minutes
are up the frequencies read higher than ex-
pected, but soon settle down to excellent steadi-
ness. The operating stability is good, therefore,
though in the warming up process (when the
generator should not be used) the stability is
very poor. Check this, if you like, by zero beat-
ing with a properly heated tube, then turn off
the generator, and hear the frequency of the
generator change as the emission is reduced
more and more. The frequency may change
enough to drive the beat again beyond audi-
bility.

e T
SRR

At left, gang trimmers are worked by pulling
At left, separate

out tuning knob, otherwise main condenser

actuation of condensers,

moves,
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SUPERTONE'S 10
andspr@aﬂ R@cewea‘

MODEL S 1000

Our Engineering Dept. has now per-
fected our short wave receiver to
provide 100%, bandspreading on all
bands from [5-200 meters. This has
been accomplished with the new dual
ratio airplane dial with its 125-1 ratio
bandspread pointer.

You may now use this receiver for your
daily communication work and log your sta-
tions accurately for repeat tuning. For the
short wave fan these new features will aid
in separation of the foreign and domestic
stations on all congested bands.

Phone jacks with speaker cutout switch are
mounted on front panel for easy accessi-
bility. Complete shielding of all stages to
eliminate R.F. and audio feedback. A highly
sensitive regenerative circuit using a tuned
R.F. stage with a newly perfected system
for equalizing both stages, makes this an
ideal short wave receiver for both ham and
short wave fan.

Tubes employed are the newly developed
6.3 volt types: 6D6, 6F7, 76, 42 and 80.

Set is mounted on a b|ack
wrinkled heavy stee! chas- ?5
sis. Chassis wired and

tested with coils. .. ..

Cabinet for above. . ... ... .. . . .. 1.75
Five Sylvania set tested tubes.... .. 3.50
6" short wave dynamic speaker. .. . . 2.00

Short wave hum free power supply.. 4.95
Complete kit of parts for set o)

power supply

Supertone Products Corp.
Dept. RW-6
35 Hooper Street  Brooklyn, N. Y.

We gunarantee 24 Hour Service

Authors of three articles in this issue, after finish-
ing text, seem happy. L. to r., Max Steir, Edwin
K. Butler and Maxwell M. Hauben.

1&9 T s‘:ﬂem
E
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Better grade of condensers for laboratory work
are shielded or at least dust protected. This one
has celluloid cover.

SUBSCRIBE NOW!

Rapro WorLp, 145 West 45th St., New York
City. Enclosed please find my remittance for
subscription for Rapio WoRrLD, one copy each

month for specified period.
] Two years, 24 issues, $4.50.
1 One year, 12 issues, $2.50.

3 Trial sub., 5 issues, $1.00.
(50c extra per year for Canadian and
foreign postage.)

[0 This is a renewal of an existing mail sub-
scription (Check off if true).
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J. E. ANDERSON, formerly Technical
Editor of Rapio WORLD, university in-
structor of physics and mathematics, and
former Western Electric engineer, -1s
now associated with Radio Design Com-
pany as a co-owner. Iis associate is
Jack Goldstein, radio set designer.

J. E. ANDERSON-

Free technical advice given fto
experimental set builders, include
self-addressed stamped envelope,
and tabulate the questions.

DESIGN COMPANY

98 PARK PLACE -t- -te NEW YORK, N. Y.
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CRYSTAL NEW
PICKUP

CRYSTAL
PHONES

Weight, 6 ounces.
Marvelous tone quality.
Lows thrillingly realistic,
too.

ASTATIC NEW Crystal
MIKE : : Controlled

The new improved Astatic Crys-

tal Miclrophone Model D-104 re-

tains all of the principles of the 7 T
ube

original model such as rugged-
ness and freedom from back-
ground noises of any kind. Re-
sponse is not affected by the
position of the microphone or
moving it about

when in use. 5 o -
No button cur- ’ i

rent. No field 6 g
current or pol- LAAZ

arizing voltage.

We Carry a Wide Selection for Amateurs. Send in Your Require-
ments. Here Are Some Specially Attractive Offerings:

Black Crackle Finish
E O-1 TYPE CABLE RCA, DeForest, Shield Cans. Front
5¢ per foot Raytheon Transmit- Panel Removable

GUARANTEED | CRYSTAL HOLDERS ! DeForest Relay Racks
866 TUBES | 69c - 19" x 60"
75¢ . Adjustable Type ‘ $2.95
FLECHTHEIM BUD ISOTEX COIL | RCA Single Button
1 Mfd.—6006 v.—35¢ 6-inch Forms j Hand Mikes
2 Mfd—600 v.—49c 95¢ . 95¢
MAC-KEY The Perfect GUARANTEED 50 Watt Porcelain
Semi Automatic Key X CUT CRYSTALS Base Sockets
$7.95 80 and 160 meter bands 49c
$1.95 | T A
{
|

ting Tubes in Stock 6 x5x 5— 59

PEAK 9x5x 5- 69c
PRE-SELECTORS 214 Volt Fil. Trans. 10 x 7 x 9— 89c
$19.80 49c 14 x 8 x 10—$1.39

HARVEY’'S RADI(
103 WEST 43rd STREET NEW YORK, N. Y.

[ We Guarantee 24-Hour Shipment. Include postage and remittance.
Send 20% if C.0.D. is desired. ]
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RADIO WORED

The How-To-Make-It Magazine.
Jn its New Monthly Form.
iRadio World is $2.50 a year (12 issues). 35c a
Lrﬁop,\" Offers for Radio World and other worth-
*“ while publications for one full vear on each, Net.
J RAD1O WORLD and SHORT-WAVE CRAFT,
3.50.

0 RADIO WORLD and POPULAR SCIENCE
MONTHLY, $3.50.

C RADIO WORLD and RADIO-CRAFT (12 is-
sues) $3.00.

[0 RADIO WORLD and RADIO INDEX (monthly,
10 issues) stations, programs, etc., $3.00.

a RA?)DDIOO WORLD and SERVICE (monthly)
$3.5

[0 RADIO WORLD and EVERYDAY SCIENCE
AND MECHANICS (monthly) $3.50.

0 RADIO WORLD and. BOYS' LIFE (monthly.
12 issues) $3.50.

O RADIO WORLD and MOTION
MAGAZINE (monthly) $3.50.

(] R‘i&I))I% ggORLD and MOVIE CLASSIC (month-
¥ .50.

O R]AI))I$% E_)\VORLD and SCREENLAND (month-
y .50.

J RADIO WORLD and SILVER SCREEN
{monthly) $3.00.

3 R;}D)I%?)VgOORLD and OUTDOOR LIFE (month
v .50.

0O RA}«)?(I)(()) WORLD and TRUE STORY (monthly)
$3.00.

0 RADIO WORLD and LIBERTY (weekly) $3.00.

Selec_t any one of these magazines and get for
an entire vear by sending 1n a year's subscription
for RADIO WORLD at the regular price. $2.50,
plus a small additional amount, per quotations
above. (Add $1.00 for extra foreign or Canadian
postage for both publications.)

PICTURE

NAIMEe i

Address

City and State.............. ..
[ 1t renewing an existing or expiring subscrip-
tion for RADIO WORLD, put cross in square.

It _renewing an existir}g or expiring subserip-
tion for other magazines, put cross in square.

Special Trial Offer for Radio World only: $1.00
for 5 months.. postpaid. Mail order with remit-
tance to Radio World Office. No premiums.

RADIO WORLD, 145 W. 45th St., New York

QUICK-ACTION
CLASSIFIED
ADVERTISEMENTS

7 cents a word. $1.00 minimum.

fndian and Lincoln Head Pennies Wanted. Will
pay up to $2 each if over ten years old. Certain
pennies worth $53. Latest listing, 10c. American

Coin Co., Box 219, Grand Rapids, Mich.

HAVE YOU A SOUND, PRACTICAL INVENTION
FOR SALE, patented or unpatented? If so, write
Chartered Institute, Dept. 70, Barrister Building,
Washington, D. C

SENSATIONAL OPPORTUNITY! $100 weckly pos:
sible selling life and accident pretection combined
with merchandising privileges. Experience unneces-
sary. Not insurance. United Helping Hand Associa-
tion, Torrington, Conn.

UP TO $3.00 DAY checking
advertisers. Get paid for listening to your radio!
Send $1.00 for complete instructions, today, before
your locality is filled. RADIO ADVT. GUILD, Box
493, Queensboro Station, Shreveport, La.

radio programs for

WANTED: ORIGINAL POEMS, SONGS for imme
diate consideration. MMM Publishers, Studio Bldg.,

Portland, Ore.

PHOTO POSTCARDS. Perfect copies from any photo.
$3 per 100. Sample 3¢ stamp. Wm. Filline, 37027
N. Kostner Ave., Chicago, Il

NEW AUTO AERIAL! Fits any car; amazing vol
ume! Build it yourself at small cost. Quickly in-
stalled; a money-maker for any radiotrician. Full
details, 50c. Radio-Trician, Box 865, Glendive, Mont.

“RADIO TROUBLE SHOOTING.,” Second Edition,
by E. R. Haan. Contains the latest on A.C. receivers,
dynamic speakers and television. A practical book
for practical men. Contains a special chart showing
all possible radio troubles and the way to detect them.
Size, 6 x 9 inches, 361 pages, 300 illustrations. Flexible
binding. Price, $3.00. RADIO WORLD, 145 W. 45th
St.,, New York City.

CAPACITY RELAY. Operates on approach of .per-
sons or objects influencing field. Electronic device.
Switching and rotation controlled. Extremely sensi-
tive. Shore Road Radio Labs., 9120 Fourth Ave,
Brooklyn, N. Y.

ORLD T

All  Electric,

Continuous Bandspread.
Range, 11.5 to 2,000 meters.
Layout.
$1.35 extra. Cabinet, $1.75 extra.
Wired, $1.65 extra.

Want to Hear Europe on Speaker?
THEN BUILD THE FAMOUS

OTTER SW-4

Built-in Speaker,
Antenna Control at Front.
Complete kit, Chassis, Coils, 11.5 to 210 meters, $9.40. Full Instructions. Speaker,
Two Broadcast Coils, $1.10.

WORLD TROTTER RADIO LABORATORIES
168 Washington Street, Dept. R1, New York, N. Y.
(24 Hour Shipment Guaranteed)

Space Wound Plug-in Coils.
High Ratio Airplane Dial. Stunning

Set of 2,000 Meter Coils, $2.45.
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Rad o Equipment
Receiving and Transmitting Condensers,
Chokes, Coils, Coil Forms, I. F. Trans-
formers, Sockets, Shields and the Low-
Priced “STAR” CONDENSER.

Low-Priced
“XP-58" “STAR™" Midget

f COIL CONDENSER
FORMS | %Eﬂ};%

s AN STonT  SENEEENS  EEERERS SERSSEES  AENNNDE S TR S
HAMMARLUND MANUFACTURING CO.
424-438 W. 33rd St., New York.

[1 Check here and attach (0c¢ for new 32-page Hammar-
lund 1935 Short-Wave Manual, illustrating and deserib-

ing most popular S-W circuits of past year, with schematic

1 Check here for FREE General Catalog.

and picture diagrams and parts lsts. I

Address ... ..

|Name.. B0 000 dagn0a600006 0¥ ool EE A |

TUG O WAR
TEST LEA@S

St.ong, neat, nifty
Test Leads for long
and likeable service,
Laboratory develop-
ment by Michael
Blan. Length, 50
inches. Unusual ser- &
viceability.

High quality flexible wire, 65 strand No. 34,
NOT TINNED, because tinning makes wire
brittle. Covermg, 1/32"” rubber, under lac
quered strong braid. Prods, fountain pen size;
large handle. Small chuck avoids accidental
shorts. Any phonograph needle as

probe for puncturing insulation,

corrosion, paint, etc.

List price, $1.50, net.............. .,75@

Octal Sockets for Metal Tubes.......... 18¢

ALUMINUM BOXES
We make silver dip finish
aluminum boxes to order, 1%
'l thickness of metal, prices $1.00

up. Send specifications for

quotation.
\ SPECIAL: One of our stand-
ard size boxes, with certain-
=" sealed pillars, 5% x 6 x 6. June
Special ... T4c
INCORPORATED

177 GREENWICH ST., NEW YORK, N. Y.

Dept. RW

24-Hour Shipment Absolutely Guaranteed.

PRINCIPLES of

PUBLIC ADDRESS
SYSTEMS

@ A practical handbook, full of useful informauon,
fully illustrated, written by M. N. Beitman, an
engineer and noted authority on amplifiers.

]

® Considers in detail two-button and condenser
microphones, radio and phono input, acoustic feed
back, mlxmg and volume controls, use of vacuum
tubes, interstage coupling, power amplifiers, output
coupling, loud speaker placement, the decibel,
P. A. measurements, power level, and other points
of importance including actual circuit diagrams of
P. A. systems.

® Everything about public address practice. Price:
50 cents, postpaid.

SUPREME PUBLICATIONS

3727 West 13th St.
Chicago, lilinojs

DON’T SUFFER
With Constipation

You no longer need to suffer with constipatior.. stomach
or kidney trouble. Robert’s Herb Laxative will greatly
benefit you. Sold on a money-back guarantee. Send {0c¢
(coin) fur 10-day trial size and full particulars.

ROBERT K. GLASS HERB COMPANY
P. O. Box 751, Ellwood City, Penna.

QU?Q

OUR SPECIALTY
78 CORTLANDT STREET, N.Y.C.

WOrth 2-9875
We are specialists in the service and installation
of Auto Radios and are equipped to take care of
all types of Auto Radio installations.
Our super service station is stocked with the most
up-to-date equipment and all installations are
made by experienced auto electricians.
We carry a complete stock of all standard makes
of Auto Radios. Just a few of our specials:

Model List Price  Our Special
Philco 805. . .. .. .$42.95 $24.95
806. ... . .. 49.95 26.95
807... ... .. 59.95 32.25
808..... ... 75.00 39.95
R.C.A. Victor 101... .. ... 44.95 26.95
104........ 49.95 27.95
108 ... ... 57.95 31.00
109....... . 74.95 39.95

Installation charges $3.00 extra
All our installations are guaranteed for 6 months
unconditionally.
For further details telephone, wire or write to the

STAR RADIO CO.

78 CORTLANDT STREET
PHONE WOrth 2-9875 NEW YORK, N. Y.

e e b iy
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4 Y
ALL-WAVE

3430-B—FOUNDATION KIT.

This all-wave battery operated oscillator kit comprises
the following frequency determining parameters 132-
3800 ke.
3 accurate coils.
1 special variable condenser.
1 3%’ chrome-etched black dial directly calibrated
in KC.

1 double pointer escutcheon. 3 95
Shipping weight 1% Ibs. ONLY o

3430-B—COMPLETE KIT.

Besides the parts in the foundation kit this comblete
kit gives all parts—crackled metal cabinet and chassis
ready drilled—all lab. knobs, switches, volume con-
trols, mounting brackets, resistors, condensers, etc..

etc., but less tubes and batteries. 14 50
Shipping weight 6 lbs. SPECIAL AT .
3430-B—Completely wired signal generator with bat-
teries, less tubes. 19 50
Shipping weight 7 Ibs. ONLY .

37-ACK—FOUNDATION KIT. Same kit as modcl
3430-B except for 110 v. AC operation. 132-3300 ke
Shipping weight 11 Ibs. ONLY $3 95

37-ACK—COMPLETE KIT. This kit includes all
parts for the AC operated model; no batteries neces-
sary. 8 coils, tuning condenser, crackle-finished cabinet,
bakelite panel and brackets, resistors, condensers. etc..

et L 0 aiaht 4 Ibs. ONLY $695

37AC—Completely wired and lined-up model, with
tube, 132-3800 kc. switch-type oscillater for AC opera-

tion, ready to operate.
Shipping weight 5 Tbs. ONLY 9.50

Immediate Deliveries Guaranteed

DELTA RADIO CO.

135 Liberty Street
New York, N. Y.

A COMBINATION OFFER!
RADIO WORLD and
“RADIO NEWS”

$3.50

Canadian and Foreign, $1.50 extra on this offer.

You can obtain the two leading radio technical magazines that
cater to experimenters, service men and students, for one year
each, at a saving of §l.50. The regular mail subscription rate
for RADIC WORLD for ons year is $2.50. Send in $1.00
extra, get ‘“Radio News also for a year—a new issue each
month for twelve months, Total 24 fssues for $3.50.

RADIO WORLD, 145 West 45th Street, N. Y. City

Royal Air-Cooled Pipe

“Get a breath of air with
your smoke.”

// - : >

¢ MIXING CHAMBER
At last the pipe which really eliminates the
three complaints against pipe smoking:—
No more burning bite because the Royal is air-
cooled by the distinctive vent set in the end of the
real briar bowl

No more dampness or wet heel because the perforated
metal disc placed just above the vent allows the
tobacco moisture to drop into the chamber where the
air mixing with the smoke dries it away.

No more unpleasant odor to cling to your clothes
because the Royal Air-cooled pipe is ventilated.

If your local dealer can not supply you, send $1.50 to

Royal Pipe Company, Inc.
Chrysler Bldg., New York City

Features of Last Month’s

RADIO WORLD (May No.)

(WITH 90 ILLUSTRATIONS)

Metal Shell Tubes—By Conrad L. Morrow.

More Gain from New Tubes—By Harry Miller.

Try a Whisk Broom on Your Soldering Iron—
By Jack Tully.

Plain Talk on Aerials——By Connie Andover.

Boondoggling,

Alignment, All Levels—By Martin A  Gobin.

Getting the Harmonic Habit—By Albert J. Pierce.

Armchair Portable—By J. C. Wall.

Tuned Radio Frequency Set with Pentode or
Triode Output—By Henry L. Maks.

Portable for All Waves—By Tom Bidwell.

What Air Condensers Do—By John Braden.

What Pep—By Jack Sullivan,

Neon Gadgets—By Will Ellington.

B-u-z-z-e-r—By Leon Wolf.

Organizing A Meter—By B. M. L. Ferris.

Fundamentals Most Useful—By Herman Bernard.

A Filter for High Fidelity—By Sidney Wald, E.E.
Radio University.

MANY OTHER FEATURES
25¢ A COPY. $250 YEARLY IN U. S.

Include as part of New Subscription if you wish.

RADIO WORLD

145 West 45th Street New York City
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THOR

For Bargains Plus Quality
- Complete Kit

Super A. C.

Complete kit for 5 tube
Superheterodyne, with
eight plug-in- coils, for
11 to 200 meters. Parts
are of high quality and |
circuit is fully satisfac- =
tory. Requires one each 2A7, 58, 57, 2A5 and 80
tubes. Close vernier bandspreed tuning for reception
of maximum number of stations. Hum level below
" average tolerance. A highly sensitive circuit that in-
vests short waves with added zest and interest.

RGH JR. 2
M NOVICE

The Jr. 2 comprises a real AC-DC

STOCK NO. 2016

The complete kit
does not include dy-
namic speaker, which
for 6” cone is $2.50
extra, tubes or cabi-
net, but does in-
clude all other re-
quirements, even
chassis.

Full instructions sup-
plied with each kit
order.

2X S.W.Converter

e e

e

self-powered short-wave circuit with
four standard full size plug-in coils
(11 to 200 meters) and tuning units.
A 12/1 vernier dial is also included
in the kit for building this circuit,
which uses a 6F7 and a 37.

The 6F7 is the combination regen-
erative detector audio amplifier stage
and a 37 is the rectifier.

COMPLETE KIT—

(Including 4 S.W. coils)
Stock No, 9010........ $4-95
Tubes, earphones, broadcast coils and
cabinet are not included in com-
plete kit price.

Ear Phones—S8tock No. 3011..$ .95
2 DBroadcast Coils (to make

A 2A7 mixer tube is used in the 2X Short-wave
Converter Circuit, and an 80 rectifier. Hence
the instrument is self-powered. Connected to a
broadcast band radio set, it enables bringing in
short waves, 11 to 200 meters.

Complete kit of quality parts......... $6-95

Cabinet, tubes, not supplied at complete
kit price. Tubes (extra).............. $1.06

(Full instructions supplied with each kit.)

+ > <+

Thor enjoys a reputation second to none. Only finest
merchandise is supplied. We have the reputation of
giving our customers more than a square deal. Mail
orders filled in 24 hours. Ours is one of the largest
exclusively radio stores in the country.

circuit all-wave)—Stock No.
7014 e $ .89

167 GREENWICH STREET
24-Hour Delivery Guaranteed

NEW YORK CITY
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Rendezvous

{ET RADIO ' c ORP.- 65 -

RADIO SETS

v et TUBES ° - PARTS
SHORT WAVé AND AMATEUR SUPPL'ES

Where Experimenters, Amateurs and Service Men Meet

Their Confreres Amid an Exhaustive Supply of Radio Parts

Full Line of Ham
and Transmitter
Apparatus

Unusually Large
Assortment of

Replacement

Parts and

Tube counter of new store on Cort R ~ One of the
. A, parts counters. We have
landt Street— Comet Radio, where P.A Equlpmem‘ what you want. Sefs included. . .

courtesy rules. ® ! All prices low.

Comet Rcdlo Corp.

65 CORTLANDT STREET e NEW YORK, N. Y.
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The Outstanding
All-Wave

MODEL 339. A 5-band Signal Generator, 54 to 17,000 ke, alt
on fundamentals, switch operated, direct reading in freduency
and wavelength; universal operation. Modulatlon on-off switch
and attenuation. Electron coupled. Wired, tested, calibrated,
with three tubes (6D6, 37 and neon).
weight, 8 1bs.

THE three low frequency coils of the generator
are honeycombs, wound in quantity with special
accuracy from the same spool of wire to insure
uniform wire diameter hence uniform inductance. The
tuning condenser is of the precision ball bearing type.
The switch for band changing has a capacity of less
than 1 mmfd. and a contact resistance of 0.004 ohm
(four thousandths of one olim). Everything is of the
best, including black crinkle finish shield cabinet and
finished chassis. Sylvania tubes are supplied.

Model 339K, complete kit, instructions, less only tubes

Coil Assembly

HE highest requirements of precision and
I convenience for all-around work are met

in the Model 339 Signal Generator, that
works on a.c. or d.c. of 90-125 volts, to meas-
ure frequencies from 54 to 17,000 kc and line
up channels. It also serves for determining
the frequency of a station that is being re-

ceived.  Model 339 is outstandi'ng because
though all-wave, switch type, wit alrpl_ane
dial, attenuator and removable modulation,

it is priced at only $16.00 net.

The frequencies are in five bands:

(1)—5,400 to 17,000 kc. (2)—1.700 to 5,400 kc.
(8)—540 to 1,700 kc. (4)—170 to 540 ke.
‘5)—54 to 170 ke,

It can be seen from the above that the callbratice
is decimal repeating, by noting left-hand column alone,
then right-hand columns alone. Thus two calibrations
'1ﬂ’(;rd maximum spreadout, each at outside of dial
scale.

The two Inside scales are for reading wavelengths, 18
to 5,500 meters.

Coincldence of generated frequency and scale reading
1s 1 per cent. This high order of accuracy obtains
in no other instrument selling at less than twice the
cost of the 339.

Many, no doubt, have been somewhat confused by the
numerous type of signal generators, but will note that
the best of them cover wide ranges on fundamentals,
have an attenuator, and permit of pressure or absence of
modulation. Also they have a vernier dial and are
direct-reading 1In frequencles, accurate to at least 3
per cent, The 339 hag all these advantages, besides
affording wavelength determinations as well, and opera-
tion on 90-125 volts a.c. (any commerclal frequency)
or d.c. And the accuracy is three times as great. More-
over, the 339 1s well bullt, for lifetime wuse, and
covers all waves fundamentally. besides permitting
measurements of frequencies up to 100 mge (down to
3 meters) by resort to a slight calculation method,
applying a simplified harmonic system to the 5,400
to 17,000 ke fundamental band.

The 339 has a 6D6 r.f. oscillator, a 37 rectifler tube,
so that d.c. is used on the plate, while modulation {s
provided by a neon tube relaxation oscillator at a
frequency of about 1,000 cycles.

Model 339, wired, callbrated, adjusted, complete with
three tubes, ready to operate; instructions $16 00
(shipping weight, 8 1bs)................. o

Intermediate Signal Generator

)

HE New Raco 15-550 Meter All
Wave Coil Assembly, five bands, is
extremely efficlent. It 1s laboratory de-
signed and matched for single gang .00014
mfd. condenser. Tunes from 15-550 meters

in five steps by switching.
Position 1 — 15- 31 meters.
Position 2 — 28- 58 meters.
Position 3 — 54-112 meters.

Position 4 — 102-228 meters.
Position 5 — 210-550 meters.

Low loss in design.
Substantially constructed short wave switch
insures smooth wiping contact. Assembly
terminates in 4 convenient lugs mounted
on Bakelite strip. Assembly is mounted
on front panel and requires only single
hole. Complete with coils, switch, knob
and escutcheon plate. Model 340. $2 95
Shipping welght, 3 lbs......... o

UNIVERSAL Signal Gen-
erator for lining up inter-
mediate channels, 109 to 480
kc. Modulated by line hum
on a.c. No modulation on
d.c. Dial is direct reading
in frequencies and wave-
lengths. Fundamentals 109 to
200 kec. Frequencies above
200 kec. that are used for if.
are imprinted on the dial
(400, 456, 465, 480 kc). Con-
tained in black crinkle finish
shield cabinet. Tube required
is 37 (not supplied). Ship-

i ight, 3 ths.
Braer "Model 31 @ 94.50

We heartily indorse Radio World’s policy of requir-
ing mail order advertisers to advertise the definite

length of time taken to make shipments.

Our pledge

of promptness appears at the bottom of this ad-

vertisement.

Dept. W-208
All Shipments in 24 Hours After Receipt of Order.

RADIO CONSTRUCTORS LABORATORIES

136 LIBERTY STREET NEW YORK, N. Y.

b




SHORT WAVE HEADQUARTERS |

An Entire Floor Devoted to

Custom Built SHORT WAVE Receivers

Metropolitan Distributor for Latest Models

New Midwest 16 and 10 Tube Sets
| Hallicrafters TRF and Super Skyriders
McMurdo Silver's Famous Masterpiece, World Wide Nine

and 5C Communications Receivers
Silver Marshall World Wide Del.uxe
Hammarlund Pro's All Models

RCA ACR-136 Amateur Receiver
Peak Preselectors All Types

Write for full information and catalogues. Radios in stock.
We guarantee immediate delivery to customers visiting our
Cortlandt Street Store, 24 hour service on mail orders.

EASY TERMS ARRANGED

or Special Cash Prices

- DAVENA

-~ CITY RADIO

63 CORTLANDT STREET STORE, Dept. RW, BArclay 7-1948




There is a C-D condenser &

been manufac’runng condensers for
every phase of the radio and allied /x

industries. y

o SINCE 191 ﬂ, Cornell - Dubilier

condensers have consistently as-
sured dependable performance, un-
til today, condensers bearing the _
C-D label enjoy world-wide recogni- et
tion second to none. :

“A chain is no P
stronger than its #
weakest link.” A
Your radio or x-mit-

sizes, lypes LA
and capacities in
a complete volt-
age range from
10 V to 100,000 V.
n.C.

ter is only as good /

as your condensers. /

Buy the condensers built
with 25 years of spe-
cialized experience at
prices within your reach.

Write for new descriptive catalog
No. 128 featuring that latest C-D
development, DYKANOL, the non-
inflammable impregnating medium.

Be sure your apparatus is equipped with
only the finest!

-COR‘NI:I.I.-DUBTIII.IOI:IE

4343 BRONX BOULEVARD e NEW YORK




