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You Need THIS InYour Business NOW,

HaveYou
Ordered

NEW From Cover to Cover .,

> ¢ You better order your copy of this new, 4th edition
- a real contribution to the  Myp right this minute! Because our Mallory dis-
speed and quality of your ser-

vice work. New mechanical and electrical pre- tributors tell us that they’re practically sold out.

cision. Rugged! An A-C switch that snaps on
and stavs on. Quiet! Start using them today!

Here’s a Volume Control That's Something!

And, Mister, you’re going to kick yourself, if you
don’t get a copy. You need this MYE in your busi-

Mallory Replacement Condensers are Tops! " ° . you need it NOW !

More service engineers are using

IiloreMalllory Repla'ceéncnlC_on- So now is the time to order. Pick up the phone and
densers than ever! Save tume . 0 3 5

and protect your reputation with Mallory call UG Mallory distributor . . . tell him you've
Replacement Condensers! GOT to have a copy of the new, 4th edition MYE!

Save your old dluminum parts It %" P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA

APPROVED
PRECISION PRODUCTS

WWW.americanradiohistorv.com 3



CT, OR YOUR PRODUCTION LINE

g &

|
Ll
~ FORYOURLABORATORY, YOUR PRODU

AUTOMATIC VOLTAGE REGULATORS
95-130 VOLT INPUTS ... 110, 115, 120 VOLTS OUTPUT + 1%

The UTC automatic voltage regulator is NEW. It involves no moving parts and
effects instantaneous correction for zither transient or chronic line voltage fluctuations.

f STANDARD TYPES SPECIAL UNITS
Type Capacity Net Des:gns for 220 volt The unique design of these requla-
No. VA 60 Cye. Price service available at tors makes possible the construction of
AR-1 15 »12.00 25% increase in special wnits with relative ease. The
! AR-2 30 15.00 price. fer S0 cycle output can be arranged to provide
AR-3 60 21.00 units increase price tilament and plate voltage, or any
AR-4 120 28.00 25%: for 42 cycles. other special voltages that may be re-
AR-5 250 46.00 35% increase: for 25 quired. Write for details. gg
AR-6 500 67.00 cyclas increase price
AR-7 1000 110.00 W Szt s
| AR-8 2000 200.C0 ondary voltages

available to cus-

Bae br -4t B et T e P tomers’ specifications
| ro at small increase in

price.

VOLTS OVUTRUYT
@»

4
90 95 100 /o8 Mo ”s /20 ”s 130
Y OLTS INPUT

CHARACYERISTICS OF TYPICAL UNIT

SERVICE, SEPTEMBER, 1941 o 1
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E MAKE it a practice to spend
Wplenfy of time with Service Men

at lectures, meetings and in
their shops. Throughout such occasions
we have attempted to determine, by
judicious questioning, just which type of
trade paper text is read most consistent-
ly. Surveys have been made at reguler

intervals toward this same end.

The answers were substantially the
same; the large majority of Service Men
being primarily interested in articles of
a technical nature, describing the why
and how of some new circuit, part or
piece of equipment. Comparatively few
preferred material on how to run their
business or
merchandising.

articles exclusively on

in view of these findings, we limited
the publication of this latter type of
text. It was our duty to supply the
subscribers of SERVICE with exactly the
editorial content they preferred. How-
ever, we are open minded on the sub-
ject and would welcome suggestions and
comments from our readers.

N PAGE 33 of this issue you'll
find a headed ""We
Quote." From time to time we
intend to publish, under this heading, a
short but pertinent statement by per-
sons of prominence in the industry who,

column

because of their position, have de-
veloped a national viewpoint on matters
pertaining to the Service Man and his
everyday activities. We start the series
rolling this month with statements from
L. W. Teegarden of RCA Manufactur-
ing Co., Inc., and Charlie Golenpaul of

Aerovox Corporation.

Circuits. By Henry Howard

Echophone EC3 Communications Receiver. By Holmes Webster
Phase Inverters. By Robert G. Herzog.

Radio and National Defense. By Lewis Winner

Service Men's Equipment Directory

Servicing the RCA ""Magic Brain" Automatic Record Changer
Sockets. By John H. Potts

"We Quote"

Circuits

Air Chief S$7350-2 R-F and Converter. .
Air Chief 57405-9 |-F Stage
Airline 14BR525A, |4BR526A
Airline 14BR573 Converter A
Echophone EC3 Cemmunications Receiver
Impedance-Coupled Push-Pull
Packard Bell 45A
Phase Inverters . ... ......
Philco 42-842, 42-843, 42-844 .
RCA 24BTI, 24BT2 I-F Stage. ... ..

RCA 26X4 {Chas. RCI0I4B) .

RCA 28X5 (Chas. 1002A) .. ..

RCA CV42 Electrifier SLLE
Resistance-Coupled Push Pull . ...
Screen-Grid Phase Inversion ...
Self-Balancing Phase Inversion ...

Signal Divider ... .. ... ... .....
Transformer Coupled Push Pull . ...
Truetone DHI24 . . .. ... ... . ...
Zenith 6R631 {Chas. 6B02) ALTY 58 B e T
Zenith 75681, 75682, 75685 (Chas. 7B02}.

Cover Diagram
Push-Button Tone Control (Zenith} ..

Index to Advertisers

Manufacturers

Catalogs, Etc.

Expansion . ... ... .. ... ...
New Products . ... . ... ... .
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Service Men's Equipment Directory .
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You bet. We’re in step with progress—with better listening and therefore
quicker and more sales. Take us on, you wide-awake dealers. We’'ll repay
you many times. And, we’ll make lasting customers for you. Hundreds
write us like this:

““The reception of my radio is much improved. There is less background
noise and the foreign stations come in with greater clarity. I am very
much pleased with the performance of these tubes.”

KEN-RAD TUBE & LAMP CORPORATION, Inc., owensboro, Ky.

Makers of Ken-Rad Radio Tubes and Ken-Rad Electric Lamp Bulbs

FOR BETTER TUBE BUSINESS RECOMMEND

DEPENDABLE

Kadlo Tubes

WWW.americanradiohistorv.com
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Plotting
the Gwwesof

Progress

Old Man Centralab is not as old as his name
would imply . . . he has a modern mind.

And, as new circuits come out of the laboratories,
he is right there . . . abreast of the times with
controls that say “uncle”, and that fit into the
tiniest places.

So when you run across a new job that needs a
replacement control, you may be certain Old Man
N Centralab can fill the bill . . . and if it's an old

"blooper” . . . there are any number of controls
available that will make it "work like new". Old
or new . . . there is invariably a CENTRALAB
RADIOHM replacement that will do as well, or
better than the original. "ALWAYS SPECIFY

: RADIOHMS

CENTRALAB: Division of Globe-Union Inc.

l// MILWAUKEE . WISCONSIN

T T AT

—e e i

STANDARD: Wall type resistor hugs inner ) ]

circumference of black moulded bakelite ELF: Small, but also features the long,
case. Exclusive non-rubbing contact band for MIDGET: Companion to ‘‘Standard” . . . straight resistor strip. Available plain or
quiet, smooth rotation and long life. 135 small size but large control efficiency. Avail- tapped with SPS.T. Switch . . . with or
diameter x 9/16” deep. Available single, able single, dual or triple . . . plain or without dummy lug. Switch rated 2 Amps.
twin, or triple, plain or taped with one or one, two or three taps . . . with SP.S.T., 125 V. Underwriter's approved. Bakelite
two taps . . . with S.P.8.T., D.P.S.T., or S.P.D.T., or D.P.S.T. Moulded bakelite case, case 57/64” diameter, 17/32 deep (less

S.P.D.T. Metal shait extends 3%’ from case; 114" diameter, 14" metal shaft 334" long. switch) 25/32" deep with switch.

4 e SERVICE, SEPTEMBER, 194!



CIRCUITS]

See Front Cover
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TO ADJUST COIL
ASSEMDLY MOVE
LEFT OR AICHT.

Y \

)

rrrr@

j‘[__—ma cuL

By HENRY HOWARD .

NOTE

THE ANTENNA COIL ASSEMBLY

IS MADE SO THAT IT 13 MOYABLE
LEFT OR RIGHT. WHEN MAKING
THE ADJUSTMENT AS GIVEN IN THE
ALIGNME T MROCEDURE MOVE COIL
ASSEMBLY VERY SLOWLY

E ARE glad to report what seems  3-point tone control marked “Treble,” [N

like a definite trend toward more  “Voice,” “Alto,” “Bass” and “Normal.”

r-f stages and, believe it or not, A type of audio regeneration is featured
more 3-gang condensers to doll up those involving the a-f amplifier and power
stages. The limited voltage pick-up on

Fig.

4A. (Above.) Truetone D1124 per-
meability tuning mechanism.
(Below.) Truetone D1124.

Fig. 4.

small loops gave the industry some ex- r IA7GT INSGT

cuse for cutting out one tuned circuit—

the converter. IHowever, there has heen
plenty of evidence that such a practise V
resulted in poor performaunce, especially
when external antennas were used. The

€

-

e

- L

extra tuned circuit is definitely an asset.

n1{ i

cia

Some controversy has been aroused
over the appearance of several cheap

3Q5GT

CONVERTER AT (F AMP 2N pET 1auDiD POWER AMP

®

f-m receivers in which several sacri-
fices have been made to bring the sets
within a popular price class. Ior one

4

00 "
@ [OF]Y
1070,

thing, the limiter stage has been omitted. +
INSGT
. 2 (a® o
Zenith 6R631 (Chas. 6B02) :
The audio portion of the Zenith 6R631 g v o
(Chassis 6B02) is shown on the front )
o b INTERMEDIATE
cover. What brings this 6-tube, small FREQUENCY LHE
. . K.C. .
table model receiver to the cover is its A= A+ B+ B—
o . 3 2 P 2
tone which, unfmtuna@ly, can’t be heard Ezl el s Y Qg o mica youraces weasaco
by all of you. Here is a 5-inch speaker Re Adoe Sl pnm—id w. Q1207 onis—ceramicon
: - Antenna trinnmer
job that has plenty of real bass and a B D iy ire wound e ) e T

C:
R7 101210 1 inegohm—vol
i) v: unie control and g 124165

Oscillator trimmer
10022 .03 x 200 v. condenser

C134 10012 003 x 600 v. condeascr

WITH A HIGN ALSISTANCE VOLT
T TERMINALS & CHASSIS.

A |

e gzt o xgoo})‘-::z . Congions izy Lt 200ky Necndenzer I3 1790 0001 mica
H . RI0 13 H = 2 120 v : 02 x 4(X) v. condenser
Fig. |. {Below.) Zenith 75681, 75682, R B SogTeEoumcs . €12 19117 10 mid x 10 v. lye €17 1007 005 x 600 .
g ‘ w. C13 12940 0001 iica &S are in same unit,
75685 {Chassis 7B02).
7B8 783 BAD7G
CONVERTER DET-AMP INV.-PWR.AMP SPEAKER
MIELDED = s i
t WAVEMAGNET ' F H =
! | il 5.2t
5 |
o
L) | «
A ' LA ] E .
L3 | | ang T
G .
j_“ =1 L] F '\ -3 v
| T T, 1\ WREEA
7 ; 1 23
o4 — gaznl, I\ 5
B er 6F6G
=
El kS = PWRAMP
- i oacA
I FA IX srza (A | N -
730 [ AY
~r o
9 L
= = C. »s
i AonD Sy
SHOWW W
'z
MODEL SPEAKER .2 §
75681 49-474 8 P2z
75682 49-470 10
75685 49-475 47
e
SWITCH ON ¥C.
Ut % | oescrRiPTION a8 AT | DESCRIPTION KA Y | DESCRIPTION N
/| 22re e SAI/G Wﬂ/A‘[‘ CLO (R2+404/(.005 MFO 800V | R17 163-272 | /R0 At O " = Cte e
ce |2e-289| Sorim €00 V] R18 | 63-659\T0M ONM e
5 |22-821] .o.me 400 V] R19 63173 | 480 O Iz 23 5
c# (22829 .05AFO. OO V| BRI | 6302068 OWM WVIREWOUND w =
C5 |22-/82| 00085 MFO. (600 v| A2 |63-/098\48 OAT WIREWOUND w
Cé |22-1008| 005 AFD. coov| RE |63-593| 4741 0Nt w
C7 |Z2-8L5| ./ MFOD s00 ¥ | R4 |83-590|/5A1 ONAM w / MVINISKTAWJLV
ca |22-927| .02 ZOOV.| RS |63-595| /o0 m1 OHM w | 2 | 59587\ ARTENNA COK NOTE: — T
c9 |p2-95¢| 00085 MFO. eoo k| R6 |63-587| 6700 oAt w | 3 |ssses ocTacrom - - 1A LowBass OENOTES CHASSIS BRoumO™
Cr0 |22-470 | .000I5 AMFO oo | RT |63-589| /0 ONM w 4 |S9eSP OSC/HLATOR - 28 TREME
C/l |e2-229| . 005 AIFD. eoov | mE (63796 4TA1 OmAT o T | 39589 L O” LOAD/ING CO/L /E2C WL
CI12 |82-448| .00 MFO. 600 VIR |63-6051 /000 OMAT w 6 |Sa32&| AV TRAP CON ls‘lﬂlﬂL?’ RO MABAL
c3 |22-492| .00 mra leoo v | #10 |63-296| £20AT OMAT w| 7 25700\ (4T /£ TRANSTOY tE ALTo
Cr# |22-854| 0003 MFO. leoov |/ ‘;-5” 1.5 MESOHM w| 8 |9s-825 ia T /1 F B4Ss
Cr8 [22-/96 .O/Mfﬂ eooV | R1& (63 1/CE WLUME ‘Wf”[ » |&5-L9 IND 3 N
c/é \p2-827 .IM 200w | @13 |63-594) 88 41 o w | r0 \85+77| Mona-Radvo Swircr I.LF. FREQUENCY 455KC
c/7 ranrcrno‘rr/c IOV | R 63-976|/5 MSW w 17 |5 9808\ 7D SWITCH ASSEM. (LEFT)
c/ayee-na7 zo,ura #s0v| /5 63-637|330 M oMM w | 12 |s3802|TC SwiTcH ASSEMPRIGHT ) BAND SWITCH SHOWN IN
c/! MEO - 28 ¥ | 16 |63-658| /80 At ONAY g | /3 | 95-755| PR TRANS. I17¥_30-60~ BROAOCAST POSITION
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Fig. 3. Air Chief $7350-2.

amplifier cathodes in which a resistance-
capacity “T” type low pass filter plays
the major role.

A 7R7 diode-pentode serves as i-f
amplifier as well as detector. This is
necessary because the first audio pentode
has its cathode hot and could not per-
form properly as a detector. Although
the first audio cathode has a 360-ohm
bias resistor, the grid is returned to
ground thru a 15 megohm grid leak.
The audio coupling condenser to this
grid from the volume control is only
0.005 mid.

This set uses a 2-meg volume control
which is tapped as in the usual bass
compensated designs. However, a con-
denser shunts the high side (from the

hot end to the tap) in addition to the
usual resistance-capacity shunt on the
low side. The “Treble” button changes
the high side shunt from 0.0009 mid to
0.00015 mifd, releasing plenty ot highs.
Next in order, the “Voice” control but-
ton allows 0.00075 mid as the shunting
value. The “Alto” button restores the
original 0.0009 mfd but shorts the 0.001-
mfd bass-compensation condenser, leav-
ing a 15,000-ohm shunting the low side
of the volume control. The *'Bass” button
shorts a 0.1-mid cathode by-pass con-
denser acting as part of the low-pass
jilter while the “Normal” button shunts
a 0.001 mid from the first a-f plate to
ground.

Fig. 2. RCA 26X4 (Chassis RCIOI4B].

New Tubes

New tubes are ever with us in this
great age. Personal battery and line
scts, such as Detrola’s Model 3781, are
utilizing the new 45Z3 rectifier which
draws only 75 ma on the filament. A
further advantage is its small size; it
is of the same order as the 1.4-volt
personal series.

Zenith 75681, 75682, 75685
(Chas. 7B02)

The Type 6AD7G tube is a combina-
tion which includes a pentode power
output tube equivalent to a 6F6 and a
triode designed as an inverter. Fig. 1
shows this tube employed in the Zenith
phonograph combinations Models 75681,

75682, 75685 (Chassis 7B02). These
|
1AT7GT
CONVERTER
3000 Ohms
- y
‘\
———— AY
.o00! ¥
*
1
’
//’
200,000 -
Ohms
S B+
|

Fig. 7. Airline |4BR573A.

sets also feature a G-position push-button
tone control, similar to the circuit shown
on the front cover, but somewhat more
complicated. A 2.5 megohm volume

F
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control,
many
sponse.

RCA 26X4 (Chas. RC1014B)

A bandspread scheme long employed
by amateurs and conmunication receiver
malkers has been worked out cleverly in
the RCA Victor Madel 26X4 (Chassis
RCI1014B), a 6-tube, two-band a-c-d-c
job. Omn the short-wave channel, the
tuning condenser is placed across only
part of the coil in the first tuned circuit.
This has the same cffect as reducing
the size of the tuning capacity, which is
old stuff. However, on the broadcast
band, this short-wave coil is placed
series with the loop, the tuning con-
denser remaining on the tap. The in-
ductance of the coil is so low that it
has little etfect on broadcast tuning;
the part of the coil from the low-poten-

fitted with two taps, allows
variations in the frequency re-

INBGT
I.F

B+

Fig. 8. RCA 24BTi, 24BT2.

tial end to the tap simply acts as a very

small loading coil which actually in-
creascs the tuning range of the con-
denser slightly. See Fig. 2.

A nO\el wave-trap (L3-C27, Fig. 2),

4
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and choke (L1, Fig. 2) are connected Fig. 5. Airline 14BR525A, 14BR526A.

in the plate circuit of the 12SG7 r-f
stage and help couple this stage to the
converter. A saving is effected in the
second i-f transformer by utilizing
combination diode-load by-pass
denser and i-f secondary padder.

Another feature of this receiver is the
hum bucking arrangement of the output
transformer with a tapped primary. The
tap is established at a point where the
“ampere turns” of ripple in the direction
of the output plate halances the “‘ampere
turns” of ripple in the direction of the

a
con-

Fig. 6. RCA 28X5 (Chassis RCI1002A).

screen and other plate circuits.

Air Chief S7350-2

Fig. 3 shows an unusual method of
coupling a tuned r-f stage to a converter
in a permeability tuned auto-radio re-
ceiver, the Firestone Air Chief No.
S7350-2. Known as the Hazeltine coup-
ling, the output of the vr-f stage is placed
across a 0.0005-mid condenser in series
with the coil of the converter stage, at
the low end. Note the sensitivity con-
trel in the r-f cathode, a rheostat with
a range of 50 to 800 ohms. It seems

4
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Fig. 10. Philco 42-842, 42-843, 42-844,

that sensitivity controls are staging a
mild comeback, several others having
been noted, principally in auto sets
where the interstation noise is some-
times very obnoxious. Philco Model
P1935 has a sensitivity control; it also
has an i-f of 270 Kc.

Truetone D124

In Truetone’s Model D1124, Series A,
4-tube battery set, the antenna coupling
system closely resembles the converter
coupling just described. Utilizing per-
meability tuning, the antenna is fed
through a 0.0003-mfd coupling con-
denser to the low end of the inductance
and in shunt with a 0.001 mfd to ground.
This represents much looser coupling
than the case above where the values
are both 0.0005 mfd. Note also the
10,000-ohm resistor, between antenna
and ground, which provides a d-c path
to prevent charges from being built up
on the antenna and also reduces any
resonance peaks which may be present.
See Fig. 4. The old method of antenna
coupling to a permeability tuned con-
verter stage was through a very small
capacity—say 10 mmid.

Airline 14BR525A, 14BR526A

Sets using loops sometimes suffer
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considerable detuning when a large ex-
ternal antenna is connected. Some engi-
neers have minimized the detuning by
using small, high impedance primary
coils with little capacity coupling. If
a resistor of the order of a thousand
ohms is connected in series with the
antenna this detuning is considerably
reduced in cases where a large, single
turn primary is used. Fig. 5 shows
Ward’s solution in their Airline Models
I4BR525A and 326A. This receiver uses
a 2-gang condenser with mechanical
push-button tuning,

RCA 28X5 (Chas. RC1002A)

The pilot lamp situation in all types
of series filament a-c, d-c sets has always
been annoying. Many trick circuits
have been devised; special tubes have
been designed for the lowly pilot light.
But the lamps were usually misused
either by having to digest a surge in
starting or hy being burned at a very
low level. Now, along comes RCA Vic-
tor Model 28X5 (Chassis RC10024),
Fig. 6, with a snappy solution using a
thermal relay to control the dial lamps.
When the set is off, the relay contacts
are closed which shorts the lamps.
When the set is turned on, heater cur-
rent flows through the relay which
causes the contacts to open in about 30

seconds after the surge has passed. This
permits the heater current to pass
through the lamps, lighting ’em up.
The only disadvantage, of course, is the
delay in getting illumination. But you
can't do much tuning before the tubes
are hot, so that isn’t serious.

This a-c, d-c receiver is a deluxe job
featuring resistance coupled push-pull
25L6GTs in the output. A 6SQ7 phase
mverter is employed. Another feature

Fig. 9. Air Chief $7405-9.
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is the combination band switch and tone
control.

Portables

Although the portable season would
seem to be over, the a-c, d-c line opera-
tion with which most of the new sets
are endowed carries them through the
winter. Probably many of these pee-
wees are doing duty in army barracks,
as bed room or kitchen sets. Some of
the trick switching schemes that we
featured a few months back have become
quite generally used. One of these
allows the insertion of the plug on tle
power cord into a receptacle in the back
to automatically switch the receiver to
battery operation. Remowval, switches to
line power operation. Crosley Model
52PB (Chassis 71) has u three-point
switch controlling the B plus and both
A leads so operated. The popular door
switches on some personal or camera
type sets now have a dual nature, being
required to switch both line and bat-
teries.

Many of the large manufacturers have
now standardized on the plug-in loop for
difficult locations such as we described
some time ago in Zenith models and,
later, Sentinel. The act of plugging in
the external loop disconnects the fixed
loop. Some ol these external loops are
so flexible that they are ineffective un-
less opened to the correct area, or shape.
In fact, many of them show an obvious
optimum tuning area which the user
should always try to obtain. Zenith,
G. E., Philco and Sentinel arc all using
plug-in loops.

Airline 14BR573A

In order to secure tlhie best per-
formance from any superheterodyne the
oscillator voltage injected into the con-
verter should be pretty close to the rec-
ommended value. This is especially true
in portables where a flat sensitivity
curve is very necessary. In the usual
oscillator circuit, as the condenser is
gradually unmeshed towards the open,
or high-frequency, position, the oscil-
lator injection voltage increases. When
this increase is too pronounced the con-
verter is swamped, or deadened, which
cuts down the conversion gain. Fig. 7
shows Ward’s Airline Model 14BR573A
which utilizes a 3,000-ohm resistor in

Fig. 11. RCA CV2 Electrifier.
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series with the plate tickler, or feed-
back coil, to limit the voltage rise. In
other words, the resistor acts as an
equalizer. This portable model also has
an economizer consisting of a 20-ohm
resistor in series with the A battery.
Many portables are now featuring
economizers the use of which is recom-
mended when new A batteries are in-
stalled. The rule seems to be to allow
about 5 ohms for every 1.5 volts of A
battery for a 50 mil drain.

RCA 24BTI, 24BT2

Although dozens of portables seem to
be standard in all respects electrically,
we are lucky to pick a few here and
there whose designers dared stray from
the beaten path; which, of course, makes
our lives more interesting.

RCA Victor’s 24BT1 and 2, standard
4-tube battery table models, have a trick
regenerative i-f circuit, shown in Fig. 8.
The primary of the second i-f trans-
former is tapped for the B plus lead;
the low end of the winding is connected
directly to the screen grid. This re-
sembles a Hartley oscillator circuit. The
feedback, of course, is held to a value
insufficient to permit oscillation. Other
RCA portables have used this same sys-
tem.

Air Chief $7405-9

No. S7405-9 Firestone Air Chief has
the usual tube lineup with two IN5GT
i-f stages. However, the second i-f is
resistance coupled to the diode detector.
Plate and diode resistors are 25,000 and
50,000 ohms, respectively. (See Fig. 9.)

Philco 42-842, 42-843, 42-844

Philco battery-line Models 42-842,
42-843, 42-844 have 7 tubes including
two Philco type 1LIE3 triodes, one for
oscillator, the other for converter. The
method of coupling the oscillator to the
converter is interesting. Using the
familiar cathode-tap type Hartlev oscil-
lator with shunt feed, the oscillator fila-

Fig. 12. Packard Bell 65A.

ment is “hot”—at the oscillator fre-
quency. The filament current is run
through the coil from the low end to
the tap. Then the filament is connected
te the converter filament, in the usual
series connection. However, the other
leg of the converter filament must be
choked in order that the r-f potential be
maintained. Note the dual winding fila-
ment choke as well as the plate choke
in Fig. 10.

RCA Cv42

RCA Victor has a table model bat-
tery receiver (25BT2) that may be
mated with a power unit for a-c, d-c
operation. The power supply is known
as the CV42 Electrifier, and is shown in
Fig. 11. The Electrifier consists of a
small steel chassis on which is mounted
a 35Z5GT rectifier, ballast tube and
electrolytic condenser. A line cord,
cable socket and filter resistor complete
the parts list. Power consumption is
225 waltts.

Packard Bell 65A

Packard Bell Model 65A, a 6-tube
a-c set, has a unique tone control. It is
really a variable degenerative control
consisting of a series feedback circuit
from power amplifier plate to a-f ampli-
fier plate. The control itself is a 3-meg
rheostat which is in series with a 250,-
00} ohm fixed resistor and a 0.001-mfd
condenser. See Iig. 12,

Truetone DI192

Plate to plate degeneration is featured
in Truetone Model D1192, a 6-tube auto
receiver. Here, a half meg resistor is
conunected from the driver plate directly
to the first audio plate, serving as the
voltage supply resistor as well. You
might say, the degeneration is free. [t
seems odd that more scts don’t take ad-
vantage of this circuit.
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taken for grauted. Usually they

are mentioned only in connection
with the tubes for which they were
specifically designed, and then often
nierely the size designation and number
of contacts are given. Meanwhile the
sadly neglected tube receptacles have
flourished and multiplied. No less than
nine separate and distinct types of sock-
ets are now in general use tor receiver
tubes alone. These sockets are available
in various forms for each type, and
various materials are employed in their
manufacture. The characteristics of
these materials influence the operation
of the tube and circuit with which the
socket is used, and careful selection of
the proper socket for a given job often
means the correction of obscure, recur-
rent troubles in radio apparatus.

The eleven principal socket types are
Jhown in Fig 1. The four, five, six,
targe and small seven, octal and loktal
sockets have been on the market for
quite some time and are therefore fami-
liar to most of us. The miniature types—
most of which are largely the result of
the current popularity of personal re-
ceivers—are comparatively new and
therefore merit more specific attention.

SOCKETS have been pretty generally

SOCRKETS

By JOHN

Fig. 3A. (Left.) Acorn tube and socket.
The type shown can be used for either
triode or pentode.

Fig. 3B.
tube and

(Below.)
socket.

Pentode type acorn
Socket contains the

screen by-pass condenser in its base.

CONTROL
GRID

The largest of the miniatures—the Ban-
tam Junior—is apparently a five-contact
socket, but actually it accommodates
either a five-prong or a six-prong tube,
the center hole being used for the sixth
prong. This socket was particularly de-
signed for the Hytron HY113, HY115,
and HY125 tubes, and others of similar
construction.

Somewhat smaller than the Junior
Buntam socket, the seven-contact minia-
ture socket is designed for the new
miniature tubes, types 1S4, 1S5, 1T4,
IR5. The five-contact miniature, small-
est of all, is for the Raytheon types
CK501, CK502, CK503, CK504 tubes.
These are primarily hearing-aid tubes
rather than receiver tubes, hut they are

Fig. I. The eleven principal tube socket
types are shown in the illustration below.

H. POTIS

suitable for use in any small amplifier.

We drag in the tubes in the discussion
of these miniature sockets because both
are so new. There is one point which
is of special importance in connection
with these latter sockets; each has a
center contact which is designed to be
grounded. It matters not that no tube
prong connects to the center contact; the
purpose of the ground comnnection is to
provide an electrostatic shield for the
wiring and tube prongs. As can be
seen, the sockets are so small that there
is very little space between opposite
contacts. Without interposing a ground,
as shown in Fig. 2, coupling between
opposite contacts may cause instahility
or oscillation in some circuits. This
should be kept in mind when wiring-in
replacements. Adjacent centacts are of
course even closer to each other, but
the arrangement of the tube pins is such
that hot terminals are not side by side.

Fig. 2. The lug at the center of the
miniature socket shown interposes a

ground between the prongs.
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Acorn tubes and sockets have been
on the market for some years, although
they have never come into wide use in
home receivers. There is a possibility
however, that more and nore receivers
will be so equipped as commercial sets
reach further into the ultra-high-fre-
quency f-m and television ranges. It is
just as well to become a little more
familiar with this type of socket, if you
are not already well acquainted with it.

Note that there are two varieties of
acorn sockets, as illustrated in Figs. 3A
and 3B. The socket in Fig. 3B appears
to be similar to that of Fig. 3A, but
actually it is suitable only for the pen-
tode type of acorn tube, such as the 954,
956, etc., because contacts No. 3 and
No. 4 are by-passed by built-in con-
densers, using mica insulation. This
represents the ultimate in securing the
shortest possible leads for bypassing
purposes. Because contacts No. 3 and
No. 4 correspond to the plate and grid,
respectively, of the triode type of acorn
tube, this socket with the huilt-in by-
passes cannot be used with the triode.

In mounting the pentode socket, make
certain that it is adequately insulated
from its support, if it is mounted on
metal.  Special bushings are supplied
for this purpose. In the event of short
circuits in sets employing such a socket
the first place to investigate is the socket
mounting.

The acorn tube socket shown in Fig.
3A emplovs a plain base, without by-
pass condensers, and may thercfore be
used with either type of acorn tube.
Before we get off the subject, there is
one point in connection with the pentode
type of acorn tube which must be par-
ticularly emphasized. These tubes have
their plate and grid terminals brought
out to opposite ends of the tube, as
illustrated. The plate terminal, vou will
note, i1s at the long end of the tube,
while the grid is at the shorter end.
Because it is possible to insert the tube
in the socket so that either the long or
short end fits into the plate or grid
cap terminal, and because the tube mav
be ruined if the high plate voltage is
applied to the grid, every precaution

Fig. 5. To prevent microphonics tube

sockets can be mounted on grommets as
shown.
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must be taken to make certamn that this
does not occur. One simple way ot
guarding against this error is to remem-
ber that “plate” is a longer word than
“orid”, and thus the plate terminal is
associated with the longer portion of
the tube body.

So much tor the less familiar types
of sockets. Now about the character-
istics of sockets of all tvpes, including
those just discussed. Unquestionably
the most important of these character-
istics is what is known as the loss factor,
which is indicative of the character of
the insulating material used in the
socket. An ideal socket would be one
which, from an electrical standpoint, had
such high insulation resistance at all
frequencies and under all conditions of
operation, that its effect upon the opera-
tion of the tube and circuit would be
nil.  There (s no such socket.

This is true because the character-
istics of practically all insulating mate-
rials change under different operating

Fig. 6. Lengthening the path among the
several prengs of the tube socket im-
proves the resistance between any two.

conditions.

In some cases we may tind
that the resistance of an insulator may
be extremely high at low frequencies,

but decreases seriously at radio fre-
quencies.  Some materials are hvgro-
scopic: that is they absorb water. In
damp weather their resistance may be-
come so low that thev no longer func-
tion as insulators.  Some materials
cannot withstand high temperatures; not
that their resistance changes. they
simply melt. For example, perhaps the
best of all insulators from the stand-
point of constant high resistance over
an extremely wide frequency range is
ceresin wax. Naturally, no one would
make a wax socket.

The choice of a socket for any given
application, insofar as its electrical
characteristics are concerned, should be
based upon the ability of its insulating
material to function at utmost efficiency
under the conditions present in the ap-
paratus and circuit in which it is to be
used. Some insulating materials have
extremely high resistivity and low loss
factor used in dry air, but become un-
satisfactorv when the relative humidity
is high. Usually when the resistance

~PLATE
~FILAMENT

Fig. 4A (Above) and 4B (Below). When

filament type tubes are mounted hori-

zontally the filament must not be in a
position to sag to the plate.

PLATE
_—~FILAMENT

is given it is termed “volume resistivity”,
in referring to the resistance of the
material in a straight line hetween two
electrodes; this is the most favorable
conilition of measurement. Moisture,
however, causes a great change in the
effectiveness of the insulating material.
Insofar as the volume resistivity is con-
cerned, this will remain as hefore. The
effect of the moisture appears only on
the surface and renders many materials
worthless for the purpose intended.
The volume resistivity of any insulating
material is useless as a criterion if the
insulator absorbs moisture, even to a
limited extent, since a relative humidity
of 909% or more is by no means rare.
When the socket is to be used in a
power-supply circuit, for instance, the
resistance between the two high-voltage
contacts (assuming that a full-wave
rectifier is being used) should naturally
be extremelv high. But, further, there
should be a barrier or gap between
these two contacts in order to lengthen
the path. The collection of dirt, moisture
and other conducting media could very
well render the socket insuiation useless.
In fact lashovers from this cause fre-
quently occur, even in home sets where
relatively low power-supply voltages
are employed. In p-a apparatus, where
the voltages are often higher, and the
apparatus is frequently exposed to ad-
verse weather conditions, even greater
precautions are necessary. Since ceresin
wax has very high insulation resistance
under all conditions of operation, it has
been found of value to coat sockets
with this wax and thereby render them
impervious to the effects of moisture.
Further, it has been found that glass
has serious surface leakage. By coating
the bulbs of tubes with this wax, it is
possible to eliminate leakage from this
cause when the control grid is located
at the top of the bulh. This stunt is also
applicable to television rectifier tubes, in
which the plate terminal is brought out
(Continued on page 32)
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BOUT five months ago, the first of
the priority orders directly af-

fecting radio parts and receivers

went into effect. Since then manufac-
turers have been exceedingly active in
developing and producing a variety of
substitute components. These have al-
ready found their place in receivers now
on the dealer’s shelves or about to be
sent there within the next month or so.
At the present writing approximately
75% of the receiver makers have in-
cluded many of the substitute parts to-
gether with necessary electrical and
physical changes. Of this group 15%
have been quite thorough in their
swing to substitutes. Others have not
found it necessary to change completely,
or change at all. This latter group have
had a sufficient stock of parts on hand.
They, too, will soon change over to
substitutes.

The fact that the new variations,
prompted by the present cmergency,
have not dulled purchase intent, but
rather spirited acceptance, is quite evi-
dent from the recently compiled Federal
Reserve statistics. In July, for in-
stance, radio dealer sales in New York
rose to 43% above July 1940. Outside
Boston proper, the rise was 73%, with
Boston itself offering an 18% increase.
Other increases include Indianapolis
with 51%: Los Angeles, 37% San
Francisco, 66%, and Milwaukee with a
surprise increase of 89%.

Probably the most important change
that has been made in the new receiver
involves the tuning system, which at
the present time is divided between
two camps of design. Many manufac-
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When steel plate va-
riables are used push
buttons will either
be absent entirely or

will operate elec-

trically or by means

of a permeability

tuning system.

turers have adopted the permeability
method throughout the entire produc-
tion, while others are using both vari-
able condensers with steel plates in
addition to the iron-core method of
tuning. The belief is, at the present
tine, that inductive tuning will prob-
ably become standard next season, be-
cause of the increasing difficulties of
procuring steel and brass; the latter, in
some instances being used as tie bars.

The problems associated with steel
condensers fortunately will not all have
to be solved by the Service Man, Both
the condenser and receiver manufacturer
have accepted this duty. Thus micro-
phonics, howling and other sundry odd
effects, will seldom find a place in these
new receivers. In addition to special
treatment of the condenser material,
mountings and placement of the con-
denser are receiving full attention. One
manufacturer, having found it difficult
to eliminate microphonics with the cus-
tomary mounting for a steel plate con-
denser with aluminum end plates, had
to resort to a special type of rubber as
a mounting base. Still another, bothered
by howling, had to change the entire
coupling system. The greatest ditficul-
tics are encountered in tuning and band-
spread systems in short-wave receivers.
But, whatever they may be, the troubles
are all being ironed out so that the
Service Man won’t have this headache;
at least, not at the beginning. Any
trouble that may follow later on in the
life of the receiver can he cured with
the customary treatments, familiar to
Service Men.

Tt will be simple to identify most

wwweamericanradiohistorv. com
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receivers using steel condensers. For
one thing, such receivers will not have
mechanical push button tuning. The
weight or torque of the plates prohibits
this method. The operation of the tun-
ing mechanism, in some instances, will
require a bit more pressure. Of course,
the metal itself is different in appear-
ance and does not possess the light
silvery coating of aluminum. With
those condensers using aluminum end
plates, which incidentally a majority
will for some time to come, the com-
parison will be simple. The sizes of
the sets does not determine what type
of condenser is bheing used since the
steel condensers are being made in all
sizes, including ultra-midget.

There is one phase of servicing that
will probably become quite a factor with
the advent of the steel condensers, and
that is, alignment. Although every ef-
fort is being made to eliminate the re-
siliecncy of the steel plates, it is im-
possible to destroy all of the spring.
Accordingly, the tendency to shift back
into original position will become quite
a common factor. This point should be
explained tactfully to the consumer. It
isn’t necessary to frighten the user of a
receiver with such a condenser, but
rather to advise as to the possibilities
that such a condition may arise. For
best results, therefore, a more frequent
inspection may be suggested. It may
be even wise to suggest a two or three
time a vear inspection to insure perfect
results, with a low minimum charge as
the incentive. Do not, however, over-
play this role. Simply offer it as a sug-
gestion with simple ethical explanations
as the cue.

Receivers employing permeability tun-
ing may also sutfer from regeneration
and microphonics due to the high-gain
characteristics of the tuning unit. Ex-
treme care in balancing should, there-
fore, bhe exercised here. In many
models, both permeability and variable
condensers are used. the permeability
heing used for push-button tuning and
the variable condenser for manual tun-



ing. Thus the dual problem oi balanc-
ing may be present. It will therefore
be twice as important to watch this
phase of the work.

In many of the new receivers, the
trend toward loctal tubes, will be quite
evident. Such a move has been
prompted by the shortage of metal
necessary for metal clad tubes and over-
all size of the glass tubes, which might
prevail as a substitute. The loctal tubes
seem to be the answer in most cases.
These tubes, which in many instances
are even smaller than the metal tubes,
have extremely good internal and ex-
ternal shielding. There is a minimum
of capacity between prongs, and the Gm
is better. A greater variety of types
are also available. To use this tube, it
is only necessary to change the sockets.
The circuits can remain the same, with
probably slight modifications necessary
to take care of possible varying tube
characteristics. Because of the size of
the tubes, and their suitable shielding
properties, it will not he necessary to

increase the size of the chassis—a
problem that has caused plenty of
worry. Of course, there may be other

factors that will involve expuansion of
the small receivers, but such a move
will not be as drastic as that which
would have followed the use of larger
glass tubes.

The chassis will, in most instances, be
of either terne-plate or cold-rolled steel,
rust-proofed by copper plating. The
efficiency of the receiver is not affected
by the use of either material, or any
other form of steel plate that has thus
far been accepted for use. The chassis
itself does consume more metal than any
other part or, in many instances, than
the majority of parts in the receiver.
Thus, it may become necessary to
drastically change its pattern. Thus far,
however, this move has not heen found
essential. Even for next season’s equip-
ment, this change seems unlikely. How-
ever, if the emergency demands we may
see anything from self-mounting to
mounting on thin coats of metal, either
bonded, sprayed or sputtered on any ac-
ceptable sturdy base.

Electrolytic capacitors with metal con-
tainers, in some instances, have been
shelved and replaced by cardboard
types. No sacrifice in efficiency has
been made. While it is true that the
cardboard is hardly comparable to metal
in many phases, these changes have heen
affected where the loss in results will
be nill. It must be remembered that
for a long time, a great many receivers
used cardboard type condensers exten-
sively, and with great satisfaction.
Where the metal-clad unit was 1mmpori-
ant, a necessary change in physical de-
sign of the receiver has been miade in
the newer receivers.

A problem concerning capacitors that

will require eareful treatment is that of
replacement of metal clad electrolvtics
by cardboard tube units. While many
consuniers will not require an explana-
tion when sueh a change has been made,
there will be those who will be curious.
A suitable explanation will, of course,
he necessary. This can take the form
of a printed sticker, special letter, or
message on the hill head. When re-
placing a meial clad unit, be sure that
the voltage ratings of the cardboard unit
are suitable to take care of surge. Be
sure, too, that the unit is placed so,
that a minimum degree of heat sur-
rounds the condenser.

The paper capacitors have not been
changed as yet. The larger lead-foil
tvpe condensers have not as yet heen
placed into receivers already shipped or
about to be produced. Many months
will elapse hefore these will be used in
regular production. A definite increase
in chassis size will be noticed when such
a change will be made. As to the effi-
ciency characteristics using such con-
densers, present tests show little vari-
ance. Another change in capacitors
that has been introduced concerns the
mica units, which are using polystyrene
as the dielectric. This substitution has
in no way, atfected the efficiency. It
will be well, though, to he certain to
specify an exact duplicate of this item,
when such duplication has to be made.

The shift to electrodynamics when
permanent magnets were left hanging
high and dry, by the curtailment of
alnico, has introduced one of the few
deficiencies of efficiency, in current re-
ceiver production. There will be less
output on most receivers that have had
to make this substitution. It is doubtful

it the consumer will notice this, for"

sufficient power is present in most re-
ceivers. However, should an occasion
arise during the repair of a receiver,
where such a change has been made, and
lack of power is the complaint, vou may
have to explain accordingly. Incident-
ally, recent allotiments of alnico for use
in permanent magnet speakers have
made it possible to place p-m’s back into
sets that will be coming off the produc-
tion line. The shortage of copper has
also affected the electrodynamic produc-
tion, so it will be a nip and tuck race,
as to just which type of speaker will be
used.

Speaking of the shortage of copper,
we come to a serious problem that is
prompting many changes in design and
layout. Don’t be surprised to see leads
of iron and steel. These are being used,
of course, in sections where there are no
r-f currents to worry about. Direct
contacts with lugs are also being intro-
duced to save copper wirc.

Mechanical tricks in mounting and
tuning systems, to affect a saving in
materials, will be found in abundance

in the new line ot receivers. Gears
and pulleys, are being replaced, for in-
stance, with more direct methods of
drive. In many instances, the tuning
systems will actually be much simpler,
with a minimum of parts to worry
about. Bushings of brass are being
replaced.

Thus far, both plastics and wood are

effect obtained
either be
simulated in plastic or film in the new sets.

The attractive veneer
here with natural wood will

being used with the customary degree
of regularity in cabinet construction.
The shortage of formaldehyde is eficct-
ing some of the cabinet construction, but
there arc so many other types of
plastics that have wide acceptance that
no problem should exist liere. Even the
recent priority ruling which covers the
formaldehyde group, accordingly, will
not seriously hamper cabinet construc-
tion. There have been difhculties in se-
curing fancy veneers for wood cabinets.
This has been caused by lack of skilled
help and production facilities. Accord-
mgly, a variety of methods have becn
adopted to offset this condition. Some
of the methods used resort 1o the ap-
plication of a film, with an attractive
wood finish, to a gum wood base. This
hlm is applied with a welding solution
which eats into the laquer, that has
already been sprayved onto the wood
basc. Thus the falm that is firmly
bonded onto the wood affords an ap-
pearance of the most atiractive wood
finish.  With a speciat laquer that is
sprayed on to this surface an unusual
degree of toughness and resistance to
scratches is maintained. Of course, this
tvpe of paneling requires little care or
attention. If anv polishing or repair-
ing is required, be sure you inspect the
panel carefully, so that the proper in-
gredients are used. The hardness of
the simulated panel will quickly identify
itself in a test.

According to the American Walnut
Manufacturer’s Association, there is
sutficient walnut veneer in this country
to take care of all demands until 1943.
Thus, if the help and production will be
made availalle, all the cabinets designed
to take these veneers should be coming
along.  Approximately 100-million feet

(Continued on page 22)
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Fig. 1. Transformer with center-tapped
secondary was earliest method of obtain-
ing push-pull operating conditions.

N THE earliest days of radio push-

pull stages were almost unknown.

Such stages were employed in tele-
phone circuits, and even in the rare in-
stances in which they were used for
radio reproduction, telephone tvpe tubes
and circuits were utilized.

Early Methods

With the advent of special power tubes
and a-c operation of receiver circuits,
however, set builders sought to obtain
the known advantages of push-pull op-
eration—the greater power handling
capabilities,—the decreased distortion
and hun.

In order to obtain push-pull operation
certain requirements must he met. The
signal to be amplified must be supplied
to each branch of the push-pull circuit
with the same amplitude and in opposite
phase.

The earliest, and possibly the sim-
plest, method made use of an input
transformer with a center tapped scc-
ondary which supplies each grid with a
signal oi equal magnitude and opposite
phase. (See Fig. 1.)

Fig. 6. Single tube can provide ampli-
fication and phase inversion through
insertion of small resistance in
screen circuit.

Push-Pull

220,000
Ohms

68.000 =
Ohms ./

220,000
Ohms
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PHASE

INVERSION

By ROBERT G. HERZOG

EDITOR

Fig. 2. Another simple method of obtain-
ing ‘push-pull conditions was by means
of center-tapped choke.

Fig. 2 shows a similar arrangement
which employs a center-tapped choke in-
stead of the transformer. This latter
method is commonly called “impedance
coupling.”

Resistance Coupling

An alternate method of obtaining
push-pull operation is Dby resistance
coupling and phase inversion. This
method generally makes use of the fact
that the signal at the output of an am-
plifier tube is exactly out of phase with
the signal at the input. This method has
many advantages and has practically
eliminated the transformer and imped-

_ance coupled circuits in radio receiver

and low-power amplifier design.

Chief among the advantages of the
phase inverter, over the transformer
method of obtaining the conditions for
push-pull operation, are the ease with
which the former method lends itself
to resistance coupling and the conse-
quent low cost and high-fidelity possi-
bilities.

Because ol the absence of coils and
cores, resistance coupling not only re-
duces the cost of amplifier construction
but also eliminates the possibility of hum
coupling between amplificr and power-
supply circuits. (See Fig. 3.)

Another advantage of resistance-
coupled amplifiers, particularly favor-
able to construction of mobile and port-
able units, is their compactness and light
weight.

Phase Inverters

Phase inverters may be divided into
two classes: Those requiring two tubes
and those requiring only one tube for
proper phase inversion.

In early resistance-coupled phase in-

version circuits one grid of the push-
pull stage was fed directly from the
preceding tube which also fed an extra
amplifier tube. This extra tube in turn
fed the other grid of the push-pull stage.
The signal as applied to the latter grid
has passed through one more tube than
the signal at the hrst grid and is con-
sequently out of phase with it. In order

Fig. 3. Resistance coupling of push-pull
stages provides moteworthy advantages.

1o keep the signal voltages equal at both
grids the extra or phase-inverter tube
receives only the correct fraction of the
full output of the preceding tube. (See
Fi;;. 4)

Another type of resistance-coupled
push-pull amplifier has appeared in
which the grid of one of the output
tubes is connectel in the usual manner
to the preceding amplifier tube. The
other output tube obtains its signal from
the plate circuit of the tirst output tube.
Upon analysis it becomes apparent that
this is also a phase inversion circuit,
one tube performing the dual role of
output tube and phase inverter. This
circuit enjoyed considerable popularity
in carly Loftin-White “direct-coupled”
amplifiers.

Signal Divider

Fig. 5 represents an ordinary triode
with resistor R1 connected between
plate and B plus and resistor R2 be-
tween cathode return and B minus.
Lach resistor is approximately half the
value of the plate resistor that would
ordinarily be used with this tube in
straight resistance coupling. R4 and Cl
are the normal cathode hias resistor
and condenser. If a signal is now ap-
plied between grid and cathode, it will
be amplitied and appear across each of
the load resistors R1 and R2 with equal
amplitude, but in exactly opposite
phase. That this is so evident from



the following considerations. Since the
current flowing through Rl and R2 is
identical, and both resistances are
equal in value, whatever voltages are
developed across them must also be
equal (providing of course that inci-
dental capacities due to tube structure
or wiring are kept to a negligible value,
or ar equalized). Also note that as the
plate current decreases the voltage drop
across hoth load resistors decreases.
Accordingly the potential at the plate
becomes more positive approaching B
plus potential as a limit, while the po-
tential at the cathode bhecomes less
positive and approaches B minus po-
tential as a limit. When the plate cur-
rent increases, the opposite relations
hold true, and plate and cathode ap-
proach each other in potential, with the
theoretical limit that both can reach the
voltage half way between B plus and B
minus, or half the B supply voltage.
Perhaps a simpler way to look at the
circuit is to regard the cathode-to-plate
space as i« variable resistance, Z, in
series with R1 on one side and R2 on
the other. As Z becomes large (due to
the signal on the grid going further
negative than the normal biasing volt-

-
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Fig. 4. Early methods of phase inversion
employed tapped grid load resistor and
extra tube.

age) the plate is crowded toward B-
plus potential, while the cathode 1s
crowded toward B minus. As Z be-
comes smaller (as is the case when the
grid goes less negative) cathode and
plate approach each other in potential.
Evidentlv the potentials are always
varving in the opposite directions and
with equal magnitudes.

All that needs to be done now to ob-
tain push-pull operation 1s to connect
the plate and cathode to the respective
grids of the next stage through coup-
ling condensers, as indicated to the
right of the dotted line in IFig. 5.

Screen Grid Inversion

A rather simple type of phase inver-
sion appears in the Stewart-Warner
Models 91-81, 98-81 and 910-81 re-
ceivers, and is also found in many of
the 1940, ’41 and ’42 models of other
manufacturers. In the Stewart-Warner
circuit, shown in Fig. 6, a 3300-ohm
resistor is inserted in series with the
screen grid of one of the output pen-
todes. This means that part of the

audio output voltage is impressed across
this resistor. The audio voltage is fed
into the grid of the second output tube
through a 0.05-mfd. coupling condenser.
The value of the resistor has been
chosen so that the audio voltage fed to
the second output tube is equal to the
incoming voltage to the frst.

Since the signal {ed to the second
output tube has passed through one
more tube than the signal fed to the
first output tube, it is exactly out of
phase with the latter. The outputs from
the plates of both tubes can be ied to a
common center tapped output trans-
former. The first output tube performs
the dual function of output tube and
phase mverter.

Self-Balancing Circuit

A self-balancing phasc-inverter cir-
cuit that has been used more recently
with good success is shown in Fig. 7.
Resistor R, is connected bhetween
ground and point (a) and is conunon
to the plate circuit of tube A and to the
plate and grid circuits of tube B. Be-
cause of this common connection the
magnitude of the signal voltage across
Rs, which is applied to the grid of tube
B, depends on the difference between
the values of output-signal currents ot
tubes A and B. Hence, the efiects of
variations in the value of R; or the ef-
fects of variations in the value of R,
or the effects of possible variations be-
tween different tubes of the same tvpe
used in position B are very small. The
circuit is degenerative, because a por-
tion of the output of tube B is fed hack
to the input of tube B. Hence, the sta-
bilitv that is characteristic of degenera-
tive amplitiers is obtained. It should be
noted that the gain measured from the
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Fig. 5. Signal divider provides simple

phase inverter with high-fidelity
possibilities.

input (E,;) to tube A to the output
(E,) from the transformer’s primary
1s only a few percent less than that
obtained from the circuit of Fig. 4.
The ratio E./E, cannot be made
equal to unity with this self-balancing
circuit by any adjustment of the value of
R;, because of the degenerative action.

2
[ [

[
!
(]
Ra;
R’

Fig. 7. This inexpensive self-balancing
phase inverter permits wide degree of
tolerance in circuit components.

However, with the values of resistors
ordinarily emploved in this circuit,
E./E, is approximately 1.1. A 10 percent
unbalance in the push-pull output stage
of a receiver can easily be tolerated. An
analysis of the circuit shows that, as the
gam of tube B is increased, the ratio
12, /E, approaches unity.

Values and tolerances of resistors R,
R,, R,, and R, that are usually emploved
in the circuit of Fig. 4 may be used in
the self-halancing circuit.

Tests were conducted in an amplifier
using a 6Q7 (tube A), a 6F5 (tube B),
and two 6V6’s connected in push-pull in
the output stage. The amplitier was con-
nected as shown in Fig. 7. The values
of R;, R., R, and R were 0.25 megohm
cach, the value of R, was varied and
corresponding values of E;, I£,, and E,
were determined at a power output of 1
wait. The {following table shows the
performance of the circuit for two
values of Ry, 0.05 meg and 0.25 meg:

R. E, E. E, E,./E,
(meg) (mv) (volts) (volts)
0.05 83 3.35 3.17 1.00
0.25 81 3.30 3.30 1
Note: Tolerance of resistors used throughont -

the ampliler was +10%.
*The measured value was slightly less than 1.

It will be noted that the change in
(Continued on page 34)

Fig. 8. Self-balanced phase inverter len¥s
itself to fixed-bias arrangements.
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Nezwo Products .

RECORDISC DISPLAY

The Recordisc Corp., 395 Broadway,
New York City, has prepared an attrac-

tive display fixture of wood construction,
patterned to hold 3 sizes of home record-
ing blanks as well as consumer literature.
A double-wing poster in the background is
devoted to the first of the recording pro-
motion contests. This poster is inter-
changeable and will be replaced periodically
with other display material. The display
complete measures 20" x24"'x7"’.

STOCK-BOY CABINET

A new olive green enameled metal cab-
inet base for radio tube stocks with provi-
sion for adding extra shelves is being made
available to Service Men by the radio_tube
division of the Hygrade Sylvania Corp.,
500 Fifth Ave, New York City. The base
unit measures 34" by 2214” high by 12”
deep, has two shelves and a bottom kick
plate. The shelf “add-a-unit” measures 34"
by 934" high by 12" deep. FEach shelf will
hold from 70 to 140 tubes, one row deep
depending on carton size, or as many as
420 tubes by employing the full capacity of
the shelf.

INDIVIDUAL KOOLOHMS

Type VD Koolohm resistors provide a
handy answer to the problem of making up
tapped resistors with any number of 10-
or 15-watt sections of any required resist-
ance values. Koolohms are equipped with
hall and recess interlock feature which pre-
vents turning and automatically connects
the units electrically in series when mounted
on a threaded steel rod provided. Mount-
ing feet and ceramic end-spacers are also
available. Several resistor sections can be
connected in series and be mounted on the
same tie rod and mounting feet with a sim-
ilar assembly insulated from it electrically
by means of ceramic spacers. Overall

length of the 10-watt type VD Koolohm is
is 54",

124" and diameter The 15-watt

sections are 19/16" long x 11/16" diameter.
The complete Koolohm catalog will be sent
upon request. Sprague Specialties Co,,
North Adams, Mass.
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NEEDLE SHARPENER

Duotone Co., Inc., 799 Broadway, New
York City, have announced a new cactus

necdle sharpener which utilizes the turn-
table of the phonograph motor for drive
power.

UNIDYNE CARDIOID

Shure Brothers, 225 W, Huron St., Chi-
cago announce that their Unidyne dynamic
cardioid microphone is now available in a
series of voice models for police and com-
mercial radio, as well as for public address,
paging, broadcasting and recording. The
units are housed-in modern case design with

B

satin chrome finish. Swivel head with
standard 34"'-27 thread for stand mounting,
and built-in cable connector are furnished.
Three models are available.

CABINET REPAIR KIT

All of the essentials for a satisfactory
job are

repair included in the General

Cement 900 Master Deluxe Cabinet Repair
Kit, it is said. Spirit stains, varnishes, and
emmels are included. Wood cabinets, plas-
tic cabinets, knobs, refrigerators, appliances,
etc, can be repaired. General Cement
Manufacturing Co., Rockford IIl.

MOLDED CARBON RESISTORS

Aerovox Corp., New Bediord, Mass., has
announced smaller insulated molded carbon
resistors to the trade. The new 1% and 1
watt units are considerably smaller than
previous units bearing the same wattage
ratings and type numbers. The size re-
duction is due to improvements in the re-
sistance elements, and in no way reduces the
load-handling properties of the units, it is
said.

SPEAKER BAFFLE

A loudspeaker baffle projecting sound
uniformly over a 360° area through five
evenly spaced apertures arranged in a hori-
zontal plane has been announced by George
Ewald, manager of the Commercial Sound
Division of the RCA Manufacturing Co.,
Inc, Camden, N. J, for use in paging and

announcing in industrial plants. This new
baffle, which operates from a single loud-
speaker mechanism, is constructed of non-
metallic non-vibratory acoustic material es-
pecially developed for this purpose. Its
use releases a large quantity of aluminum,
originally specified for the unit, for Na-
tional Defense. The baille is designed for
operation with 5-, 10-, 12-, or 15- watt
loudspeaker mechanisms, all of which are
interchangeable. Special mounting brackets
are provide(l for installation. It is 20" high,
20" deep and weighs 10 pounds.

MOLDED CONDENSERS

A new midget or “postage stamp” mold-
ed-in-bakelite mica capacitor, Type 1478, is
announced by Aerovox Corp., New Bed-
ford, Mass. This capacitor is an elongated
version of the types heretofore offered in
the “‘postage stamp” series—its body mea-
surements arc 11/16"” long by 7/16" wide
by 3/16’" thick. Hot-tinned brass wire
leads provide the connections. The same
molded casing is used for Type 1479 with
silvered mica section. Both types provide
for higher capacity values at 500 d-c volt
working. The standard mica Type 1478 is
available in from 0.0001 to 0.002 mid,
while the silvered mica Type 1479 comes
in 0.0001 to 0.001 mifd. capacity.

RESISTOR POWER CORDS

Despite the general and growing shortage
of resistor power cords required as replace-
ments for a-c, d-c radio set repairs, a de-
pendable and adequate supply of such items
is still claimed by Clarostat Manufacturing
Co., 285-7 N. 6th St., Brooklyn, N. Y. A
choice is offered as well as several umi-
versal types serving a wide variety of sets.
These cords have three conductors enclosed
in heavy braided covering, with a tie cord
at the chassis end and a molded rubber plug
at the other. The three conductors furnish

-

the necessary plate voltages for the rectifier
tube and the reduced voltages for the tube
filaments,
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Record Shelf Timing

Records Jail to drop at proper time: Place
a 10-inch record on the shelves so that it
contacts the front and rear record separa-
tor posts. With the changer out-of-cycle
loosen the set screws (B) and turn the
record scparator shait until the record sep-
arating knife is 3/32-inch awav from the
record edge. Position set screw collar bot-
tom edge 1 3/32-inch above the bottom
plate. Tighten the zinc-plated screw, run
through the cvcle several times as a check,
then tighten the copper-plated screw. Re-
peat the adjustment on the rear separating
knife.

Tone Arm Position

Sapphire fails 1o land at proper point:
Place a 10-inch record on the turntable
and rotate the changer through cyvcle un-
til the sapphire is just ready to land. Place
a 0.005 fecler between the shoulder on the
tone-arm pivot shait and its ball bearing
as shown. Loosen the set screws (C).
Make certain that the tone arm return
lever is against the record separator shaft
and the pin on the trip lever is against the
tonie arm return lever. Move the tone arm
to the point of proper landing, be sure the
set screw collar is np against the tone arm
pivot shaft bushing, then tighten the zinc-
plated screw. Run through cvcle scveral
times as a check, then tighten the copper-
plated screw. Remove tfeeler. The 12-inch
landing is then automatically correct.

Spindle

Spindle fails to pick up the record or turn
table fails 10 drop the record: Remove the
counter-balance spring, Loosen set screws.
Centrally locate the turntable with respect
to the front and rear cdges of the motor-
board slot by shiding the turntable pivot
shaft in its bearings. Mesh the sector and
segment gears as shown. Holding them in
this position. move the turntable assembly
until the turntable is level. Tighten screws.

Turntable Vertical Position

Turntable docs not return fo proper posi-
tion.: l.oosen turntable set screws. Set the
counterweight as shown in accompanying
illustration. Check to sec that there is
clearance between the two sct screw col-
lars and the turntable pivot shaft bearing.
Tighten the zinc-plated screw, run through
cycle several times as a check, then tighten
the copper-plated screw. Replace the coun-
ter-balance spring.

Tone Arm Height

Sapphire fails to clear record on inrntable:
Rotate the changer through cycle until the
tone arm has moved into its cvele position.
Adjust the screw (F) untl the sapphires
are equidistant from the two sides of the
record and tighten the locknut,

18 e SERVICE, SEPTEMBER, 1941

Servicing the RCA “Magic Brain”

AUTOMATIC RECORD CHANGER

Record Post Spacing

Records will not fit properly on the three
record posts: Turn the record support to
the 10-inch position. Loosen the set screws
“A” Move the iront record separate post
until its shait is 1/64 from the end of the
motorboard slot. Turn the belt drum to
take up the slack in the helt and tighten
the zinc-plated screw, being certain to
maintain the 1/64-inch spacing. Repeat the
adjustment on the rear scparator post.
Check by placing a 10-inch record on the
shelves posts and then tighten the copper-
plated screws. Care should be taken to
leave a small vertical clearance between
the belt drum and the motorboard. The
12-inch position is automatically main-
tained.

Top Sapphire Pressure

Top sapphire jummps grooves or pushes too
hard  agains! record: Adjust the screw
(G) in the rear of the tone arm until the
pressure measured at the point of the top
sapphire is approximately one ounce. A
suggested means of making this check is
shown in the accompanying sketch.

Bottom Sapphire Pressure

Bottom sapphire jumps grooves or pushes
loo hard against record: Adjust the eye
screw and locknut () as shown until
the pressurc measured at the point of the
bottom sapphire is approximately one
ounce, With no-load setting of scale ad-
justed to read two ounces, hottom pickup
should he pushed away from record by
pressing down on it with the scale, Sap-
phire pressure should be adjusted to a
scale reading of one ounce.

Feed-In Spring

Sapphire lands properly but juails to feed
inlo susic grooves or feeds in too fast and
Jumps several grooves: Adjust the feed-in
spring by means of the screw (I) until
the sapphire feeds in smoothly without
jumping grooves. Check to see that the
spring clears the trip lever pawl and that
the mounting screw is tight. Be sure to
keep the viscoloid free from grease.

Turntable Height

Turmiable too high or too low: Loosen
locknut and adjust the turntable bottom
bearing screw until the bottom of the turn-
table is above the motorboard. Tighten the
locknut.

Reversing Switch Position

Motor fails to reverse at proper lime:
Loosen the reversing switch mounting
screws. Rotate the changer through cycle
until the main cam has forced the trip
lever to its outermost position. Move the
switch until the reversing cam has fully
compressed the switch against the spring.
Lock in position with the mounting screws.
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Radio Tubes

. « « More Radio Service
Dealers use National
Union than any other
make . . . there must be
a good reason why.

Condensers
Complete line ... Same
Super Quadlity as found
- in N. U. Tubes. Just
Service: try them.

.rc;ncxdd Radio

The National Union Equipment program has made it

possible for me to have the best equipped shop in town. Sound Extra Tubes

« +» +» a line of heavy
duty radio tubes for

NATIONAL UNION iivites all radio service sound work . . . an
dealers to enjoy the benefits of the N. U. SHOP ‘::,':,‘_"”e i U devilop:

EQUIPMENT PLAN. The latest in tube testers and
test equipment are available to you, immediate
delivery. More than 50,000 completed deals prove
the success of this plan. Investigate Now.

ADDITIONAL PRODUCTS...

"ADIO A paTTEny

TESTED 3 voits

Batteriaes

PANEL LAMPS CATHODE RAY TUBES ... The only line of
EXCITER LAMPS SOUND EQUIPMENT Dry Batteries sold ex-
PHOTO HLECTRIC CELLS SOUND ACCESSORIES f;";:;’e”' to '“; radio
r e o s . ou
DRY BATTERIES FLASH LIGHT BULBS andle Tore aew

Ask Your N.U. Distributor or Write

NATIONAL UNION RADIQ], °i 711}
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“Commercial”
EC3 has been designed
with ham communication service

HE KCHOPHONE
Model

foremost in mind. It has, however, also
found wide distribution among the gen-
eral public as an economical means for
direct reception of foreign short-wave
war news—a means which provides a
number of special circuit features re-
quired in critical short-wave reception
but not found in the usual home-type
of multi-band receiver.

Public and ham acceptance have also
been influenced by the provision for
a-c, d-c line operation, a provision which
is quite unusual among communications
type receivers. So far as is known this
is the first communications receiver to
mcorporate this feature along with such
others as electrical band-spread, auto-
matic noise limiting, crystal hlter, 4-
position selectivity, continuous tuning
range from 545 ke to 30.5 me, head-
phone jack, Dbeat-frequency oscillator
with variable pitch adjustment, crystal
phasing control for heterodvne suppres-
sion, etc.

As shown in the accompanying dia-
gram, eight tubes are emploved plus a
plug-in resistor tube which includes
pilot-light shunts. These tubes include
a 6SG7 tuned preselector stage on all
ranges: 6K8 r-{, oscillator and mixer;
6SK7 first i-f; 6SK7 second i-I; 6H6
detector, avc, automatic noise limiter and
monitoring rectifier; 6SC7 beat-fre-
quency oscillator, first audio stage and
c-w monitoring oscillator; 25L6GT out-
put stage; 25Z6 rectifier.

The tuning range is broken up into
three bands: 530 to 2100 kc: 2.1 to 8.1
mc; and 8 to 30.5 me. These bands are
calibrated in frequency on the semi-
circular scales traversed by the rotating
pointer on the upper part of the com-
bination dial. The lower part is the
entirely separate band-spread tuning dial
of the slide-rule type. This latter is
controlled by the separate band-spread
tuning knob and fly-wheel mechanism.
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Ample space is given
the components of

the EC3.

The band-spread is of the electrical type
and may be used for critical tuning n
any portion of the receiver’s entire
range. For this purpose its scales in-
clude a conventional 0 to 100 logging
calibration. In addition, there are in-
dividually calibrated scales for the 80,
40, 20 and 10-meter amateur bands.

Automatic volume control voltage is
applied to the v-f and i-f stages as well
as to the mixer hut may be eliminated
conipletely by operating the bfo switch
to the “‘on” position. Thus for c-w
reception or for location of weak modu-
lated signals by the lheterodyne-beat
method the full sensitivity of the re-
ceiver becomes available automatically
but may be varied to any desired degree
by means of the manual r-f gain control.

The 4-position selectivity switch pro-
vides two degrees of i-f selectivity with-
out the crystal and two more with the
crystal.  The former two are obtained
by means of varying the i-i coupling in
two steps, the latter by switched changes
which provide for broad and sharp
functioning of the crystal circuit.

The 6H6 is made to do a man-sized
job by a S-gang switch which enables
it to serve not only as detector, auto-
matic volume control and automatic
noise limiter bhut as monitoring rectifier
as well, The 5-gang switch, controlled
irom the front panel as the conventional
“send-receive” switch, is made unique
by the addition of the third or “monitor-
ing” position. The first section of the
diode periorms the detection and the
avc functions. The automatic noise
limiting is accomplished when strong
noise impulses cause the second diode
section to become conductive, shorting
out the iode load for the duration of
the individual noise impulse through the
relatively large capacity C,,. During
this short-out period no signal reaches
the audio system. The duration of this
action is so short, however, that the
car does not perceive the interruption
of the signal.

WWLamericanradiohistorv.com

Echophone

COMMUNICATIONS
RECEIVER

By Holmes Webster

EC3

The functioning of the c-w monitoring
circuit is interesting because it is novel
so far as modern receiver circuits are
concerned. Its purpose is to enable the
ham to monitor his own c-w transmis-
sions without the necessity for keeping
his receiver in the receive position while
transmitting.  As a matter of fact it
would be useless to do this anyway
because the close proximity to his trans-
mitter would probably result in severe
overloading and complete blocking of
the receiver circuits.

In the monitoring position of the
“send-receive” switch all stages except
the two audio amplifiers are made inop-
erative by removal of their plate voltage.
The signal of the transmitter is picked
up by a short length of wire connected
to the “monitor pick-up terminal” at
the rear of the chassis. This signal is
rectiied in the second section of the
6H6. The rectified output serves as the
plate voltage for one section of the 6SC7
which, through the medium of the audio
coil L2, functions as an audio oscillator.
Its audible tone is fed to the speaker (or
headphones) through the second section
of the 6SC7 and the 25L6GT. Obvi-
ously the audio oscillator functions only
when the transmitter key is depressed
and the tone at the loudspeaker is there-
fore heard in the form of dots and
dashes corresponding to those of the
transmitter.

This arrangement is an ingenious one

An external speaker is used with the
Echophone EC3.

which eliminates the need for a separate
and usually critical monitor in c-w sta-
tions. A little experimentation deter-
mines the correct length of wire to use
for the pick-up to provide the right
amount of coupling to the transmitter,
Too much pick-up will result in a raspy
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Dealer Net
Price

" AC.D.C.
VOLT-OHM-MILLIAMMETER

Pocket Volt - Ohm - Milliammeter with Selector
Switch.  Molded Case. Precision 3-Inch
Meter with 2 Genuine Sapphire Jewel Bearings.
AC and DC Volts 0-15-150-750-1500: DC MA,
0-1.15-15-150; High and Low Ohm Scales. .

Dealer Net Price, including all accessories, $10. 89
MODEL 738 . @ C Pocket Volt-Ohm Milli-
Dealer Not Price $8.25

‘ WRITE FOR CATALOG
Section 917 College Drive

I

ammeter.

|

READRITE METER WORKS, Bluffton, Ohio

tone but this is casuy avolded by re-
ducing the pick-up length.

The cabinet construction employed
the IXC3 simplifies the problem of align-
nment and servicing. The ends and front
ol the stcel cabinet are shaped from a
single piece of metal and the chassis is
permanently suspended within this
framework by means of insulated mount-
migs which isolate the cabinet from the
line. By removing the screws which
attach the top and bottom to the cabinet,
these and the back are removed and both
sides of the chassis become accessible
for alignment or any other servicing
operations. This 1s illustrated in the
inside view shown herewith. Not the
least advantageous feature of this ar-
| rangement is that the live chassis is not
| allowed to come in contact with the
bench, idle tools, etc., during servicing
operations. Stood on one end, both the
top and hottom of the chassis can be
worked on with a minmimum of handling.

RADIO AND
NATIONAL DEFENSE

(Continued from page 15)

\ of walnut veneers, which is a third or
better of the total cabinet woods veneer
inventory, has been made available.
Whereas in the past, it has been
customary to replace a defective part in

VERY one of these Rider Books,
released during the past ten
months, is on a '"live'" subject
Every one is designed to increase
your efficiency — enable you to

ca
Lot WO

Aligning Phlices, Vel. 11 Frequency Modulation
Covers Dhilcos from 1437 to
1941 inclusive. Includes re- as well as discussing
mote cantrol and loop sets. new 1°-M sets.
200 pages. $1.60 $1.00.

() N R » ] S 0OU
60 0
QU
0
Vacuum Tube Veltmeter Moter at Work oD 0 0
Covers practical aspects and Get the most from your
underlving principles of present meters. Buy the 60 alio 2.50 920
various types of v.t. volt prover ones. Read this book.
meters. 179 pages. $1.50. 152 pages. $1.25. £ »
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handle more jobs in less time—
make more money.
additional help to turn out the
work you are getting—you need
these books.

FExplains F-M transmission,
the
146 pages.

a motor, mechanical tuner or speaker,
with a complete assembly; it will now
be mnecessary to repair these pieces.
Manufacturers of these parts are find-
ing it more difficult, day bv day, to
nmaintain - production of these items
which require so many metals now on
the full priority or critical list. Thus,
they suggest, that time and money, too,
will be saved, if every efiort is made
to repair these items, rather than order-
ing new ones. This, of course, does
not apply to such parts as condensers,
resistors, or the like, which must be
replaced, if defective. But there are
many parts in a receiver that have
simple mechanical properties and can
thus be repaired. It may be even wise
to invest in some simple shop machines
to take care of these repairs, as many
have been doing for quite a time. With
such a shop, it would also possible to
serve other repair men who, might not
be i1 a position to purchase such
equipment.

As a result of these changes, servicing
technique has had to change, involving
m sone instances extensive preparation

and operation. But, as many Service
Men have already said, the efforts have
and will continue to be, more than

worth while, assisting, as it does, in
butlding more business, improving the
standing of the Service Man, and lend-
ing a hand, too, in furthering the efforts
of national defense.

If you need

Order them NOW!

Oscillater at Work
Protect your investment in
vour present or future oseil-
lator equipmett by reading
this hook. 256 puges. $1.50.

Manuals,
volumes,

Abridged Rider Manual—Vol.
2000 pages — $12.50
If you want a complete set of Rider

but can’t afford the early
this Abridged Vol
(although it doesn’t contain ALL the
information in the individual volumes
1 to V) covers the most widely
sets made between 1930 and 19335

‘WITH THESE

RIDER BOO

KS

1 to V Rider Manual Volume XII

Released this past Spring, and
contnnm" “*Clarified Schem-
aties”, this volume covers sets
now coming to vour bench.
Volumes XII to VII—covering
sets between 1936 and 1941
$10.00 each.

Individual Volumes VI to I—

ItV

sold covering sets between 1920 and
1936-—$7.50 each.
J » s
Q 0 0 0 D D 00
" 0 J ! 8
OMATIC VO CONTRO
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SERVICE MEN’S
EQUIPMENT DIRECTORY

AMPLIFIERS & SOUND
SYSTEMS
Corp., 833 W.
(See adv. page 36)

Amevican Communications Corp.,
New York City.

Allied Radio Jackson Blvd.,

Chicago.
306 Droadway.

Amplifier Co. of America, 17 \V. 20th St., New
York City

Bell Sound S) stem, Ine.. Fssex Ave.. Columbus,
QOhio.

DL(\‘vul Bogen Co., Inc., 663 Broadway, New York
1ty

W. C. Braun, Inc., 601 W. Randolph St.,
Chicago.

Chicago Sound Systems Co., 251 E. Grand Ave..
Chicago.

Daniel ]:.lectncal Labs.. 87 Walker St.. New
York City

Erwood Sound Equipment Co., 223 W. Erie St.,
Chicago.

Tulton Radio Corp., 100 Sixth Ave.,, New York
Citv.

Johun Gable Manufacturing Co., 1200 Lake St.,

Chicago.
General Communication Products Co.,
Ave. at Vine, Hollvwood, Cal.
Thomas B. Gibbs & Co., 900 W.
Chicago.
Jetferson Eleciric Co.,

Lexington
Lake St.
Bellwood. 111

Lafayette Radio Corp.,, 1060 Sixth Ave., New
York City.

John Meck Industries, 1313 W. Randolph St.,
Chicago.

Miles Reproducer Co., Inc., 8i2 Broadway, New
York City.

Million Radio & Television Laboratories,
Damen St., Chicago.

Montgomery Ward & Co., 619 W. Chicago Ave.,
Chicago.

Music Master Manufacturing Co., 508 S. Dear-
born St., Chicago.

Ohlio Sound Corp.. 745 Door St.,

Operadio Manufacturing Co., St.

1617 N.

Toledo, Ohio.
Charles, Tl

Pacent Engineering Corp., 79 Madison Ave..
New York City.
Allegheny & A Sts.. Philadelphia.

Phitco Corp.,
Pa

RCA Marufacturing Ce., Inc.,, Camden, N. J.

(See adv. back coucr)
Radioc Receptor Co., Inc.. 251 W. 19th St., New
York City.
Ray-Lah. Inc., 517 Railroad Ave., Elmira, N. Y.
Regal Amplfier Manufacturing Corp., 14 W.

17th St., New York City.

Re(mlcx Co., Ltd., 2101 Bryant St.. San Francisco.
1

R(g\le Industries, Inc., 3120 Monroe St., Toledo,
1o,
Setchell Carlson, Inec., 2233 University Ave., St

Paul, Minn.

Sillcox Radio & Television Corp.,
New York City.

Sundt Engineering Co., 4757 Ravenswood Ave..
Chicago.

Strombery Carlson Telephone Manufacturing Co..
Rochester, N.

Talk-.\-Phone M'muflctmm;, Co.. 1217 W. Van

500 W.

60 Wall Tower,

Buren St.. Chicago, TIL

Thordarson Electric Manufacturing Co,,
Tluron St.. Chicago.

Transfurmer Corp. of America, 69 Wooster St.,
New Yeork City.

United Transformer Corp.,
York City.

150 Varick St., New
) (See adv. _page 1)

Vibraloe Manufacturing Co., 325 Miguel St.. San
Francisco. Cal.

Webster Electric Co., Racine, Wis.

Western Klectric Co.. 195 Broadway, New York

Citv.

Webster-Rauland. Tne., 4245 Knox Ave.. Chicago.
Western Sound & Electric Labhoratories. Inc..
311 W. Kilbourn Ave., Milwaukee. Wis.

ANTENNA EQUIPMENT
Antenna Kits, etc.

Alpha Wire Co., 50 Howard St.. New York City.

ABC Radio Labs., Indianapolis, Ind.

Alden Products Co., 117 Main St..
Mass.

Brockton,

THE ACCOMPANYING directory has
been compiled as a practical and
comprehensive “Buying Guide”
prepared specifically for the radio
Service Man. The companies list-
ed are recognized sources for Ser-
vice Men’s supplies and equip-
ment.

In presenting this data we have
attempted to supply complete and
accurate information in wusable
form. Any errors or omissions are
unintentional and should be called
to our attention.

/. Aceves & King, Inc.,, 11 W. 42nd St., New
York Citr.

Belden Manufacturing Co., 4673 W. Van Burean
St.. Chicago.

Birnbach Radio Co., 145 Hudson St.. New York
1ty.

L. S. Brach Manufacturing Corp., 55 Dickerson
St., Newark, N. J.

(Sce ade. puge 33)

Carron Manufacturing Co., 415 S.
Chicago.

CO'NOII([ 1ited Wire & Associated Corps., Peoria.
& Ilarriscn Sts.. Chicago.

Cornish Wire Co., 15 Park Row.

Icaule Klectric ‘Ifmuf'mmring Co.. Tne.,
St., Brooklyn, N.

Aberdeen St..

New York City.
59 Hull

T1sh\\ ick Radio Co.. 4’3 Colorado Bldg.. Wash
ington. Dx C.

M. M. Fleron & Son, 113 N. Broad St.. Trenton,
N

Fowler Manufacturing Co., 9 Rutger St., St.
Louis. Ala.

General Electric Co., Bridgeport,
General Television & Radio Corp..
Ave., Chicago.

Insuline Carp. of

Conn.

1240 N. Hom-n
Long Island City.

N. Y.

Philco Corp., Tioga & C Sts.. Philadelphia, Pa.
Premax Products Division, Chisholm-Ryder Co..
Niagara Falls. N. Y,
RCA Manufacturing Co, N. J.

America,

Irc.,, Camden,

(See adw. back cowver)

Stromberg Carlson Telephone Manuiacturing Co..
Rochester.

Technical App]mnce Corp., 17 E. 15th St., New
York City.

Teleradio Engineering Corp., 484 Broome St..
New York City.

Vertrod Manufacturing Co.. 132 Nassan St.. New
York City.

Insulators, Etc.

American Lava Corp.. Chattancoga. Tenn.

American  Phenolic Corp., 1830 S. 54th Ave..
Chicago.

Corning Glass Works. Corning. Y.

Eagle Electric \'f:muhctmmg Co., Inc 59 Hall

St.. Brooklvn, N. Y.

Erie Resistor Corp., Erie. Pa.

AL M. Fleron & Son. Trenton. N. T.

Tnsuline Corp.. of Amonm 30-30 Northern Blvd..
Long Island City. N, 3

Tsolantite, Inc.. 233 Rroadway. New York Citv.

James Millen Manufacturing Co., Inc., 150 Ex-
change St.. Malden. Mass.

National Co., Inc.. 61 Sherman St., Malden, Mass.

Auto Antennae

ABC Radio l.abs., Tndianapolis, Ind.

American Iujector Co.. Detroit, Mich.

American Radio Hardware Co., Inc..
wav., New York Citv.

Amy. Aceves & King, Tne., 11 W.
York City.

476 Broad
42nd St., New

L. S. Brach Manufacturing Corp., 55 Dickerson
St., Newark, N. J.
(Sce udv. page 33)

Bunon Rogers Co., 857 Boylston St., Boston,
Mas
Consolxdate:l Wire & .\ssociated Corps., Peoria
& Harrison Sts., Chicago.
rlsllw1ck Radio Co., 423 Colorado Bldg., Wash-

ington, D.

Galvia \Lmufdctmmg Corp.,
Chicago.

Insuline Corp. of America, 30-30 Northern Blvd.,
Long Island City, N. Y.

JFD Manuiacturing Co 4111 Tt
Pkwy., Brooklvn,

Noblitt- \p\rks Indusnus Inc Columbus, Ind.

Philco Corp., Tioga & € Sts., Philadelphia. Pa

Fremax Products Division, Chisholm-Ryder Co,
Niagara Falis, Yi

RCA Manufacturing Co., Inc., Camden, N. J.

(Sce adv. back cover)

Radiart Corp., W. 62d & Barberton Ave., Cleve-

land, Ohie.

4545 Agusta Blvd,,

Hamilton

(See adv. page 17)
Snyder, Inc., 813 Noble St., Philadelphia, Pa.
Tlltou Electric Corp., 15 E. 26th St., New York
War{l Products Corp., 1523 W. 45th St., Cleve-
land, Ohio.

AUTO RADIO CONTROLS

Consolidated Wire & Associated Corps., Peoria
& Harrison Sts., Chicago.

Crowe Name Plate & Manufacturing Co., 3701
Ravenswood Ave., Chlcago

Dual Remote Controt Co., Wavne, Mich.

Galvin Manufacturing Corp., 4345 Augusta Blvd.,
Chicago.

Hunter Pressed Steel Co., Lansdale, Pa.

Noblitt-Sparks Industries. Inc., Columbus. Ind.

Thilco Corp., Tioga & C Sts., Philadelphia, Pa.

F. W. Stewart Manufacturing Corp., 4311 Ravens-
wood Ave., Chicago.

S. S. White Dental Manufacturing Co., 10 E. 40th
St., New York City.

AUTOMATIC RECORD
CHANGERS

Capehart. Inc.. Ft. Wayne, Ind.
Farnsworth Television & Radio Corp., Ft. \\ayne,

nd.
]olm Gable Mig. Co.. 1200 W. Lake St,,
Garrard Sales Corp., 296 Broadway, New

Chiczlgo.
York

ity
(,eneml Industries Co., 3537 Taylor St., Elyria,

RCA Mfg Co., Inc., Camden, N. J.
(See adt. back cover)
Rock-Ola Manufacturing Corp., 87 N. Kedzie
Ave.. Chicago.
J. P. Sechurg Corp.. 1500 Dayton St., Chicago.

Webhster-Chicago Corp., 5622 Bloomingdale Ave.,
Chicago.

BALLAST AND PLUG-IN
RESISTORS

Amperite Co., 561 Broadway, New York City.
(Sce adv. page 36)

Art Radio Corp.. 115 Liberty St.. New York City.

Clarostat Manufacturing Co., Inc., 285 N. Sixth
St., Brooklyn, N. Y.

Hytron Cerp., 76 Lafayette St., Salem, Mass.

Insuline Corp. of .‘\merlc.i 30-30 Northern Blvd.,
Long Island City. N.

JTD Manufacturing Co 4111 F't.
Pkwy., Brooklyn. N. Y.

RCA Manufacturmg Co., Inc.,, Camden, N. J.

Hamilton

Sce adv. back cover)
Micamold Radie Corp.. 1087 Flushing Ave.,
Brooklvn, N. Y.
Muter Co.. 1255 S. Michigan Ave., Chicago.

BAFFLES & SPEAKER
CABINETS

AllAilson Baffle Co., 207 So. 8 St., Birmingham,
a.

American Communications Corp.. 306 Broadway,
New York City.
Art Specialty Co., 1115 N. Franklin St..
Atlas Sound Corp., 1449
Brecklyn, N. Y.

Chicago.
Thirty-Ninth St.,

23
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SECTIONAL
“STOCK-BOY” CABINETS
HELP YOU SELL

INTRODUCING the new Sylvania

Add-A-Unit “Stock Boy” — custom
built for radio tube merchandising. You
can—

Add shelf sections as needed.

Dress up your store.

Stock tubes for easy accessibility.
Eliminate expensive store layout changes
incurred by built-in shelves.

Heavy gauge steel . .. coated with
rich olive enamel . . . surface will not
crack, peel or chip . .. all joints welded
. . . light weight.

Each shelf holds from 70 to 140 (one
row deep) tubes, or as many as 420
tlﬁbefs by using the full capacity of the
shelf.

Ask your jobber how you can get them.

SYLVANIA SET-TESTED RADIO TUBES

HYGRADE SYLVANIA
CORPORATION

EMPORIUNM, PA.

24 e SERVICE, SEPTEMBER, 1941

BAFFLES & SPEAKER
CABINETS

(Continued)

Cinaudagraph Speakers, Inc., 921 W. Van Buren
St., Chicago.
(See adv. page 28)
Jensen Radio Manufacturing Co., 6661 So. Lara-
mie Ave, Chicago.

Kainer & Co.. 763 W. Lexington St., Chicago.
RCA Manufacturing Co., Inc., Camden, N. J.
(See ads. back cover)

Racc_on Electric Co.. 52 E. 19th St., New York

ity.
Ray-Lab Inc., Elmira. N. Y

| Speak-O-Phone Recording &.Equipment Co.. 23

W. 60th St., New York City.

Stromberg Curlson Telephone Mfg. Co., Roches.
ter, N. Y.

Uniyersity Labs.,, 195 Chrystie St., New York

City.

Utah Radio Products Co., 816 Orleans St.,
Chicago.

(See adv. page 25)

Vihraloc Manufacturing Co., 325 Miguel St., San
Francisco, Cal.

Watterson Radio Manufacturing Co., 2608 Nloss
Ave., Dallas, Texas.

Wright-DeCoster, Inc., 2233 University Ave.. St.
Paul, Minn.

BATTERIES
Dry

Ai}ne Battery Corp., 59 Pearl St., Brooklvn.

. Y.,

Bond Electric Corp., New Haven, Conn.

Bright Star Battery Co.. Clifton, N. J.

Burgess Battery Co., Freeport. Tl

General Dry Batteries, Inc.. 13100 Athens Ave.
Cleveland. Ohio.

National Carbon. Co., Inc., 30 E. 42nd St., New
York City.

National Union Radio Corp.,
Newark, N. J.

(See adv. page 19)

Rai&'()-'\’ac Co.. 2317 Winnebago St., Madison.

1s.
Philco Corp.. Tioga & C Sts.. Philadelphia. Pa.

57 State St.,

United States Electric Manufacturing Corp..
222-228 W. 14th St.,, New York Citv.

Willard Storage Battery Co.. Cleveland. Ohio.

Winchester Repeating Arms Co., New Haven.
onn.

Storage

Edison Storage Batterv Div.. Thomas A. Edison.
Inc.. West Orange. N. T.

Electric Storame Battery Co.. Allegheny Ave. &
19th St.. Philadelphia. Pa.

General Lead Batteries Co.. Newark. N. T.

Globe Union, Inc.. 900 E. Kcefe Ave.. Milwaukee,
Wi

Wis.
Gould Div.. National Batterv Co.. Depew N. Y.
Tumbo Battery Manmnfacturers. Ellsworth, Town.

K. W. Battery Co., 3705 N. Lincoln Ave..
Chicago.

Marko Storage Battery Corp.. 100 Varick Ave..
Brooklyn, N. Y

National Battery Co.. First National Bank Rlidg..
St. Paul. Min.

Philadelphia Storage Battery Co.. Tioga & C Sts..
Philadelphia, Ta.

Prest-O-Lite Batterv Co.. 4500 W. 16th St..
Indianapolis. Ind.

Universal Battery Co.. 3410 S. TLaSalle St.
Chicago.

USL Battary Corp.. 1725 Tlighland Ave., Niagara
Falls, N. Y.

Western Cable & T.ight Co.. Baldwin. Wis.
Willard Storage Battery Co., Cleveland. Ohio.

Air Cell

National Carbon Ca., Inc, 3¢ E. 42nd St., New
York City.

BATTERY CLIPS

American Radio Hardware Co..
New York City.
Muetller Electric Co.,
Ohio.

476 Broadway

1563 31st St., Cleveland.

(See adv. page 35)

BIAS CELLS

P. R. Mallory & Co., Inc, 3629 E. Washirgton
St., Indianapelis, Ind.
(See adv. inside frout cover)

CABINETS & BINS

Kennedy Manufacturing Co., Van Wert, Ohio.
Lyon Metal Products. Inc., Aurora, Il

CABLE—(See Wire)
CABLE CONNECTORS

Alden Products Co., 117 Main St., Brockton,

Mass.

American Phenolic Corp., 1830 S. 54th Ave.,
Chicago.

American Radio Hardware Co.,
New York City.

Atlas Sound Corp., 1448 — 39th St., Brooklyn,

N. Y.

Buc}_Radio. Inc., 2118 E. 55th St., Clevelanl,

hi0.

Cannon Electric Developruent Co., 3209 Humboldt
St., Los Angeles, Cal.

Hugh H. Eby, Inc., 4700 Stenton Ave., Phila
delphia, Pa.

General Cement Mfg. Co., Rockford, Il

(See adv. page 36)

Insuline Corp. of America, 30-30 Northern Blvd..
Long Island City, N. Y.
J.F.D. Mig. Co., 4111 Ft. Pkwy.,

Brooklyn, N. Y.
Howard B. Jones, 2300 \Wabansia Ave., Chicago.
P. R. Mallory & Co., Inc., Indianapolis, Ind.
(See adv. inside front cover)
James Millen Manufacturing Co., 150 Exchange
St., Malden, Mass.
Selectar Mf;i: Corp., 21-10 49th Ave., lLong Island

City,

476 Broadway,

Hamilton

CAPACITORS
Fixed

Aerovaox Carp., New Bedfard, Mass.
(See adv. page 34)
American Condenser Corp., 2508 S. Michigan
Ave., Chicago.
Atlas Coundenser Products Co., 548 Westchester
Ave., New York City.
Condenser Corp. of America. §. Plainfield, N. |.
Condenser Products, 1375 N. Branch St.. Chicago.
Consolidated Wire & Associated Corp., Peoria
& Harrison Sts., Chicago.
Cornell-Dubilier Electric Corp., S. Plainfield.

N. T,
Cosmic Radio Corp., 699 E. 135th St., New York
City.
Tobe Deutschmann Corp., Canton, Mass.
Dumont Electric Co., Inc., 514 Broadway, New
York City.
J. E. Fast & Co., 3101 N. Pulaski Ave., Chicago.
Giéa;’d-Hopkins, 1000 Fourtieth Ave., Oakland.
al.
Illinois Condenser Co., 1160 N. Howe St., Chicago.
Industrial Condenser Corp., 1725 W. North Ave..
Chicago.
Magnavox Co., Ft. Wayvue, Ind
P. R. Mallary & Co., Inc,, 3029 E. Washington
St., Indianapolis, Ind.
(See adv. inside front cover)
Micamold Radio Corp., 1087 Flushing Ave.,
Brooklyn, N. Y.
National Union Radio Corp., 57 State St.,, New-
ark, N. J.
(See adv. page 19)
Tlie Potter Co., 1950 Sheridan Rd., North Chicago,
11

RCA Manufacturing Co., Inc.,, Camden, N. J.
(See adv. back cover)
Solar Manufacturing Corp., Bayonne, N. J.
(See adv. page 33)
Sprague Products Co., No. Adams, Mass.
Tiét_on Electric Corp.,, 15 E. 26th St.,, New York
1ty.

Trimmer

Automatic Winding Co., Tnc.. E. Newark, N. |.

Bud Radio, Inc., 2118 E. 55th St., Clevealnd.
Ohio.

Centralab, Trc., 96 E. Keefe Ave., Milwaukee,
Wis.
(See adv. page +)
Erie Resistor Corp., Erie. Pa.
Edwin I. Guthman & Co., 400 So. Peoria St.
Chicago.
Hammartund Manufacturing Co., Inc., 424 W.
33d St., New York City.
TInsuline Corp. of America, 30-30 Northern Blvd..
Long Island City, N. Y.
Meissner Manufacturing Co., Mt. Carmel, Hi.
(Sce adv. page 29)
James Millen Manufacturing Co.. Inc., 150 Ex
change St.. Malden., Mass.
J.C\V. Miller Co., 5917 So. Main St.. Los Angeles,
1

al.
National Co., 61 Sherman St.. Malden, Mass.
F. W. Sickles Co.. Chicopee, Mass.
Solar Manufacturing Corp., Bayonne, N. J.
(See adv. page 33)
Teleradio Engineering Corp.. 484 Broome St.,
New York City.

Variable

American Steel Package Co.. Defiance. Ohio.
General Instrument Corp.. Elizabeth, N. T.
Hammarlund Mig. Co., Inc., 424 W. 33d St..
New York Citv.
Meissner Manufacturing Co., Mt. Carmel, Il
(Sec adv. page 29)
T. W. Miller Co.. 5917 So. Main St., Los Angeles,

Cal.

Oak Manufacturing Co., 711 W. Lake §t.,
Chicago.

Radio Condenser Co.. Camden. N. J.

Reliance Die & Stamping Co., 1260 Clybourn
Ave., Chicago.



CATHODE—RAY TUBES

Allen B. DuMont Laboratories, Inc., Passaic,

Farnsworth Television & Radio Corp., Ft. Wayne,
Ind.

General Electric Co., Schenectady, N. Y.
Hygrade Sylvania Conr, 500 Fifth Ave., New

York City.
(Sce adv. page 24)
National Union Radio Corp., Newark, N. J.
(See adv. page 19)
Northern Manufacturing Co., 36 Spring St.
Newark. N.
RCA Manufacturmg Co., Inc., Camden, N. J.
(Sce adv. back cover)
Vacutron, Inc., 20 W. 22nd St., New York City.
Western Electric Co., 195 Broadway, New York

City.
CEMENTS (See Finishes)
COILS
Aladdin Radio Industries, Inc., 501 W, 35th St..
Chicago.
Victor 1. Andrew, 6429 S. Lavergne Ave,
Chicago.

Barber & Howard, Inc., Westerly, R. 1.

Browning Laboratories, Inc., 750 Main St., Win-
chester. Mass.

Carron Manufacturing Co., 415 S. Aherdeen St.,

Chicago.

Consolidated Wire & Associated Corps, Peoria
& Harrison Sts., Chicago.

(General Manufacturing Co., 1255 S. Michigan
Ave., Chicago.

General Winding Co., 254 W. 3lst St.,, New
York City.

Edwin I. Guthman & Co., 400 So. Peoria St.,
Chicago.

Hammariund Manufacturing Co., 424 W. 33d St.,
New York City.

Insuline Corp. of America, 30-30 Northern Blvd.,
Long Island City, N. Y.

Leotone Radio Co., 63 Dey St., New York City.

Meissner Manu.facturmg Co., Mt. Carmel, Il

(See adv. page 29)

James Millen Manufacturing Co..
St., Malden, Mas

J. \\; Miller Co.. 5917 So. Muain St.,, Los Angeles,

National

Co., Malden
Mass.

Thilco Corp., Tioga & C Sts., Philadelphia, Pa.

Radex Corp., 1322 Elston Ave.. Chicago.

F. W. Sickles Co., Chicopee, Mass.

Teleradio Engineering Corp.. 484 DBroome St.,
New York City.

CONDENSERS
(See Capacitors)

CONTROL HEADS
(See Auto Radio Controls)

DIAL CABLES & BELTS

IB!E)(}_Radio, Inc.,, 2118 E. 55th St., Cleveland,
110
General Cement Mfg. Co., Rockford, Iil.
(See adv. page 36)
JFD Manufacturing Co., 4111 Ft. Hamilton Pkwy.
Brooklyn, N. Y.
Walter L. Schott Co., 5264 W. Pico Blvd.,, Los
Angeles, Cal.

150 Exchange

Inc.. 61 Sherman St..

(Sec adv. page 29)

DIALS & ESCUTCHEONS

American Emblem Co., Utica, N. Y

Browning Laboratories, Inc., 750 Main St., Win-
chester, Mass.
Bud Radio, Inc., 2118 E. 55th St., Cleveland,
Ohio.
Crowe Name Plate & Manufacturing Co., 3701
Ravenswood Ave., Chicago.
79-10  Albion Ave., Elmhurst.

Gemloid Corp.,
N

- Y.
Hunter Pressed Steel Co.. Lansdale. Pa.
Meissner Manufacturimg Co., Mt. Carmel, Il
) (See adv. page 29)
James Millen Manufacturing Co., 150 Exchange
St.. Malden, Mass.
J.C\V. Miller Co., 5917 S. Main St., Los Angeles,

al.
National Co., 61 Sherman St., Malden, Mass.

DISCS (See Recording)
DISC RECTIFIERS

Be]\r{xwood-Linze Co., 1805 Locust St., St.
o
International Telephone & Radio Manufacturing
Corp.. 1000 Passaic Ave., Fast Newark. N. T
P. R. Mallory & Co., Inc, 3029 E. Washington
St., Indianapolis, Ind.
o (See adv. inside front cover)
Westinghouse Electric & Manufacturing Co.
East Pittsburgh, Pa
Weston Electrical Instrument Corp.,
linghuysen Ave., Newark, N. J.

Louis,

614 Fre-

Heart Trouble Avoided
| by This Utah Operation

ANDS as skilled as any surgeon's
| perform this delicate operation in
the Utah factory. This precision
| adjustment of the contact points in Utah
Vibrators is responsible for their long
life, balance, current

‘ output and freedom from noise.
Because Utah contact points are ad-

correct electrical

justed to a specified clearance, with a
less than .0005 they
eliminate the cuuses of failure so fre-
quently found in ordinary vibrators.
| Pitted or locked points.
performance and short life are avoided.

| variation of in.,
|
|

unsatisfactory

‘ Only high quality materials conforming
‘ to rigid standards are used in the manu-
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FINISHES & CEMENTS, ETC.

Alden Products Co., 117 Main St., Brockton,
Mass.

American Thenoltic Corp.. 180 S. 5ith Ave,
Chicago.

Bakelite Corp., 30 E. 42nd St., New York City.
Carron \Ianufacturing Co., 415 S. Abherdeen St..

1ca
CeClluloxd Corp, 180 Madison Ave., New York
lty
Henry L. Crowley & Co., 1 Central Ave., W
Orange, N. J.
General Cement Mfg. Co., Rockford, IlL
(Sce adv. page 36)
Ir\&ington Varnish & Insulator Co., Irvington
JFD Manufacturing Co., 4111 Ft. ITamilton Pkwy.
Brooklyn, N. Y.
Maas & Waldstein Co.,
Newark, J.
Meissner Manufacturing Co., Mt. Carmel, Il
(Sece adv. page 29)

438 Riverside Ave.,

o
-
i
_
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facture of Utah Vibrators. The points,
for example, are made of the best grade
fully capable of standing up
under the terrific punishment to which
they will be subjected.
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