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.. but there's a 
silver lining 

"War is hell", said General Sherman... and he didn't 
have to put up with today's shortages of essential mate- 
rials. It's tough on manufacturers, tough on distributors, 
and tough on radio servicemen. Getting the right replace- 
ment for that balky set ...Wow ! What a job it can be ! 

Yes, sir, it's a tough situation. But it is all in today's work 
- and you can count on Mallory to help in every way 
possible. Here are three ways we're helping right now : 

1. Standardized Parts: Many years ago, Mallory began 
developing standardized and interchangeable radio parts. Uni- 
versal replacement condensers, for instance, make mighty useful 
... and practical ... substitutes when the exact design used in 
an old receiver isn't to be had for love nor money. Nowadays, you 
can be glad that Mallory had the foresight to standardize the 
design of many components ... because standardization saves you 
time and enables you to get along with a minimum inventory. 

2. Practical Books and Booklets: Sure, you have to use 
ingenuity to make repairs on that stubborn old receiver. It helps 

when you have reference books right on the shelf above 
your workbench. The latest "MYE", the Mallory Radio 
Service Encyclopedia, belongs on that shelf because it's 
full of useful information ... is just what you need to make 
the best of a tough servicing situation. Booklets on specific 
products available on request ... see your Mallory Distributor. 

3. Information Free: It's yours for the asking ... the 
help of Mallory radio engineers on your specific problems. 
Just write a letter or post card to our Application Engi- 
neering Section, Wholesale Division. 

Approved Precision Products 

P. R. MALLORY & CO., Inc. 
INDIANAPOLIS INDIANA 

Cable - PELMALLO 
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AND EARS RIGHT 
WITH METAL TUBES 

Alert performance is a prime characteristic of metal 
radio tubes. That's one of the reasons why there are 
over 80,000,000 metal tubes in use, and why the army 
and navy call for metal tubes. That's why, when the 
war is over, we will again make and recommend metal 
tubes for civilian use. 
Our entire production of metal tubes is being used in 
the war effort. Please bear with us in supplying glass 
types for the duration. 
Handle Hen -Bad Radio Tubes and Be Sure of Satisfied Customers. 

REH -RAD 
%íoTuóeo 

KEN -RAD TUBE & LAMP CORPORATION, Owensboro, Kentucky 
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M 
ANY letters received from new 
service men in the field com- 
plain that it's virtually inpossible 

for them to purchase test equipment of 
any description. Test equipment manu- 
facturers are operating "all out" on war 
production. That's as it should be. 
You ex -service men, who are now 
working in industrial plants or who are 
entering the armed service ... why not 
sell your equipment to your local dis- 
tributor. He, in turn, can dispose of it to 
good advantage. After hostilities are suc- 
cessfully concluded, chances are you'll 
need new and radically different test 
equipment to service the receivers which 
will be in vogue at that time. If you 
have equipment to dispose of, and you 
can't make arrangements with your 
distributor, send the facts to SERVICE. 
We'll make it known through our col- 
umns. Do your share to "KEEP 'EM 
PLAYING." 

FROM J. C. Swanson, senior educa- 
tionist of the U. S. Office of Edu- 
cation we learn that the vocational 

schools of the various States are giving 
two classes (Mechanic Learner -Radio 
and Junior Repairmen Trainee -Radio), 
to prepare radio maintenance person- 
nel for the Signal Corps. About 2,000 
instructors in about 40 of the States will 
be needed for the program. Instruction 
will be given in the schools 24 hours a 
day, in three shifts. The students will 
attend school 48 hours a week, and each 
course will take about 3 months. . . . 

Many instructors are being used who 
have never had teaching experience, but 
who can qualify on the basis of experi- 
ence in radio servicing. Any person 
with radio servicing experience who 
would like to become an instructor 
should enroll at once. Salaries for the 
instructors vary with the location, but 
they usually will be around $60 a week. 
Here's an unusual opportunity. See 
your nearest U. S. Employment Service 
office, or contact the State Director of 
Vocational Training for War Produc- 
tion Workers, who is generally located 
in the State Department at the capitol 
city of your State. 
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One, two and three tube Student "Midget" kits will solve the 
problem of quicker radio training. They are especially designed for 
classroom use. The "add-on" feature permits the conversion of the 
one tube to a two tube and the two tube to a three tube receiver. 
Meissner Student "Midget" Kits are being widely used in schools 
for defense radio training. 

EASY TO BUILD! . .. with the Meissner Pictorial Wiring Diagram 
furnished with each kit, construction is simplified so that even a 
beginner can quickly and easily assemble the kits. 

The one, two and three tube kits are available for battery opera- 
tion. The two and three tube can be obtained for AC -DC operation. 

Write for complete catalog. Address Dept. SE -7. 

MT. C A R M E L, ILLINOIS 

"PRECISION BUILT PRODUCTS" 
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MIDGET 
RADIOHM 

These are the days when the service man is 

king ... and when the SERVICE DEPARTMENT 
is fast becoming the most important part of 

your organization. Keep up your good name 
and reputation by using CENTRALAB parts 
wherever possible ... The MIDGET Radiohm, 
small in size, fits well in crowded chassis as 
solder lugs do not project far beyond the con- 
trol radius of 17/32". Available single, dual or 
triple, plain or tapped, with or without switch. 

CENTRALAB, A Division of Globe -Union Inc., Milwaukee, Wis. 
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SERVICE 
A Monthly Digest of Radio and Allied Maintenance 

REPLACING DISCONTINUED A -B PACKS AND 

OMIT BATTERIES IN PORTABLES 

BATTERY manufacturers are di- 
verting an increasingly large 
proportion of their materials and 

production facilities into manufacturing 
the huge quantities of batteries needed 
to operate military radio equipment and 
expanding war industries' electrical 
equipment. With our present national 
emergency, it is to be expected that 
they will diminish battery variety and 
greatly curtail the number of batter- 
ies made for civilian replacement. 

This has already been done by manu - 

By ALFRED A. GHIRARDI 
Advisory Editor 

facturers having large war contracts. 
Others will certainly follow as their 
plants are similarly utilized. Manu- 
facture of certain batteries-especially 
many A -B packs and those odd sizes 
of "A" and "B" batteries not widely 
used-is being discontinued for the du- 
ration. They will not be available at 
all. Others are being discontinued 
temporarily ; possibly they will be later 
discontinued for the duration. 

Batteries Being Discontinued 

The table in Fig. 1 lists the voltages 

and type numbers of various "A," "B" 
and "A -B" - batteries being discontin- 
ued at present. It was compiled from 
information obtained by direct com- 
munication with the various battery 
manufacturers shortly before this issue 
went to press. Any such list is in- 
evitably subject to revision as condi- 
tions change, but for the present at 
least, it summarizes this important in- 
formation for Service Men and deal- 
ers. In addition to those listed in Fig. 
1, many batteries, though not formally 

FIG. I -BATTERIES NO LONGER AVAILABLE -OR DIFFICULT TO OBTAIN 

Voltage Make Model No. Voltage Make Model No. 

1/ "A" Burgess 

Eveready 
National Union 

Ray -O -Vac 

FX 
4FL 
6F 
8F 
8FL 
741 

A833 
A832 

P245A 
P24A 
P98A 
P168A 

1/ "A"-62/, "B" Burgess 
Ray -O -Vac 

4GA41 
AB419 

11/2 "A"-90 "B" Burgess 

Ray -O -Vac 

Willard 

2GA60 
4TA60 
3FA60 
4FA60 
AB94 
MB49 

AB28U 
AB839 
WZ -1 

6 "A" Burgess 

Eveready 
National Union 

Ray -O -Vac 
Usalite 

F4PIX 
2F4 
F4L 
718 

A834 
P624A 

636 

6 "A"-62/ "B" Burgess F4A41 

6 "A"-75 "B" Willard WZ -2 
6 "A"-90 "B" Burgess 

Ray -O -Vac 
Usalite 

. 

D4A60 
F4B60 
G4B60 
2F4A60 
2F4B60 
AB684 
AB673 
AB674 

30 "B" Burgess W2OPI 

45 "B" Burgess 

Eveready 
National Union 

Ray -O -Vac 

Willard 
Winchester 

A30 
A3OM 
A3OX 

727 
B861 
B850 
P3093 
P5933 
P52333 

WBM-1 
6218 
6210 

7/ "A".-63 "B" Burgess 
Ray -O -Vac 

G5A42 
AB794 

7/ "A"-90 "B" Burgess D5A60 
F5A60 

9 "A"-90 "B" General 
Willard 

E6QD12L6 
WZ-3Zenith 

Z985 

51 "B" Burgess . W34 

60 "B" Burgess W40 

67/ "B" 
90 "B" 

Willard 
Burgess 

Ray -O -Vac 

WBM-2 
A60 
P260 
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"KEYED" CHART OF ELECTRICALLY COMPARABLE "A" & "B" BATTERIES 

"A" Batteries 
ACME _.--. _ 123 . 114 123M ... .... 116 118 113FM 118S 118S6 114S ..-__- ----- _..__ _. 

_.__ ADVANCE _. _-_ 
A1R CASTLE._._ -_.__ 647 __-- 247 ._.. 2476 147 147 547 817 747 

2320 - -..-.___ 
BOND _..__- 

_ 
4928 

_ 
_..__ 4826 

-..__.. ........... 
_ 4824 

___ .... ....... .... ..... _.._... - 
4829 4823 4827 4825 ....__.._ .__ 4828 1611 or 0(6 - _ 102 - BRIGHT STAR..__..--_ 

BURGESS.-_ 
361 
03 

461 462 
4F 

465 
4FL 

561 
G5 

846 
F4PI 

660 
6F 

661 860 865 866 868 -.- 20-60 
8F 8FL 2F4 2F4L F4PIX 20F 

6A 
4FA CROSLEY..-.____EVERE 

....-._ 
_ 

---743 

-.-._-.- 
._.._._ 

2F 2 Uni -cell _ 

DY...._.-_ 746 _- _- 742 __ _ 
.._- __- _ _._ 

1966 

_ 741 745 718 747 ..-..._._ _- 740 
_-__ 

7111 or 46 __ y60 _._ - - FIRESTONE__- FIRESTONE...__._ _..-._ GAMBLE 
GENERAL __ 

.__._.._ _..._- 
_ 

SFl 8CF1 8F4 8CF4 ....._.._ __ 12L1L SH3 4F1 3L1 6H5 
_.--__ 
4F4 6F1 

___ _- 
46 2F1 5-4111 MARATHON ___ 491 

5021 
3L 691 891 _._..__ .... ...... _..-....._ .._-__ 189 

5020 5006 5016 
_.._..__ --- ...-.- MONTGOMERY WARD._ 

NATIONAL UNION.__ 
PHII.CO 

5042 
A835 

5022 6008 
_-__.... 

5005 
A831 

_ - 
_ 

_- 
----,__ .._ A830 A833 A834 --"'_'""""" ---"- A832 P-100 

P83A 
__P94 
.__._. P94A P94L P85A P694A P96A 

P8F1 
P98A P98L P698A P698L .._ P24SA P9203 

_9(!6-. 
D 

126 .. _. 2LP 
__ 

RAY -O -VAC . 

SEARS ROEBUCK (old)_ 
SEARS (new) 

_...._-._ 
5085 

--._ 5063 
6089 6077 _ 5087 

..___. _ 

5077 5086 5078 _.._ ` 5160 
.....--_ " - _ 

WESTEE ............._____.- 
WESTERN..-........._..__. -__ 

683 
_ 

.._- 634 _..-- D234 
642 687 639 

D216 
637 D236_--__- . 

635 645 638 646 636 ._.....__ 
.__.-.. _..___ - 

46 76 ._._.- 
WILLARD _.__ 3H3 -.._- 4F1 3L1 5H5 4F4 6F1 _..__.. 8F1 BCFI '8F4 8CF4 _-_ - - WINCHESTER 
ZENITH...._-__-._.....-_. _._ 

4918 
_ 

; 4816 
....__.... Z30 .- __- 

_ 
_-..__ 4814 _....-.. 4819 4813 4817 4816 -__ --- 4818 46 1511 ....-. 

_ 
*Discontinued for the Duration. Replarplarenóle by Errrrrtdy 743 (al id ix one rire yneall,-r, 

"B" Batteries 
ACME 336 

207 
336 
204 

439 
287 

(Two)530 

AIR CASTLE__._. 
BOND ---- 3017 6220 ._ _.-- 3044 4044 
BRIGUT STAR.. __.- 
B RGE33....__-.____ [F- 30-03 30-33 30-50 30-55 

_-_ 
30-95of ..__- B30 M30 A30M Z30 XX46 A60. 269 E308 22308 A30X 2308 W30PI XX30 ....- CROSLEY 

762 483 _...._... 738 467 -- 485 727 585 733 -- _ - ----- --- EVEREADY.._- FIRESTONE.-._ GAMBLE....-_.--- 
GENERAL.._-.._- 

- 
6150 

-_ -_ 
_ _ - _..-._ -____ _.._ 2130 

-_- 
_ _---- 1203 

--- _-- -- V30B W3OB V80AA W45A ___.... -_._. V80D1 F30A V3OD V30AAA 
230 

-- 4fAAA MARATHON_._._-._ 350 
1-949 

._....._. 
1962 

_ 
_..._.__ 

340 
4951 

-_ -_.- -- 3020 
5777 

_.__- 
MONTGOMERY WARD- 
NATIONAL UNION--- 
PHILCO 

B860 B861 _-._ -__ _._ 
-_._.. _.-- _.-- B850--- _..__.._._._.-- 

--__ 
P438T 
- 

P305 
P5303 

P200 
P6330 

_- 
_.__- 

__- 
PTR30 

_.._- 
BB60P-IMP 

--_ __P2303 BB30P 
P30D 
P5233 P3A30 --- _......__ VAC___ _.._.._.- 

SEARSS ROEBUCK (nld)- 
SL1A ROEBUCK (new)- 

R 
5090 
624 

ó0T9 
640 

- 
622 681 

5150 -- 6093 __ -- -__- 622 
D812 WESTERN WESTERN 

WINCHESTER.- 
D213 D314 

-` 
V2 
6218 

___. 
W36210 

6210 
-.._. _-_ V30A --- _- (Two)V80AA __. 

-- 
____ V6518 _-. _ 8618 

-.__ 
_...__.. 
.-.._..- 

56 
6568 WINCHESTER.___-___._.. 

Note: This battery now Discontinued **Discontinued for the Duration. Replaceable by Nationat Union B862 

Fig. 2. In the two charts above, electrically comparable batteries are listed in the same vertical columns. The fop chart lists "A" batteries and 
the bottom chart lists "B" batteries. 

In Fig. 3 below (and continued on following page) we have the physical dimensions and electrical specifications of leading makes of batteries 
for "A" use in portable receivers. This information will prove invaluable in making substitutions and changes during the present emergencies. 

CHART OF PHYSICAL DIMENSIONS 8. ELECTRICAL SPECIFICATIONS OF 12 LEADING MAKES OF DRY "A", "B" and "A -B" BATTERIES AND PACKS FOR "PORTABLE" 8. "FARM" RADIO 

Make 
Battery 
Catalog Voltage 
Number 

Terminate Dim.eneione 
I in Inches 

Std. Pkg. 
Quantity 

Std. Pkg. 
Wt Lb.. 
(Total) 

Make 
Battery 
Catalog 
Number 

Voltage 
I 

Te>vnims. Dimensions Std. Pkg 
n melt..I Quantity 

Std. Pkg. 
Wt Lb.. 
(Total) J "A" BATTERIES FOR PORTABLE RECEIVERS 

Bond 102 134 V. "A" Flashlight 1% Dia, x 2% 480 114 Eveready 7111 or 96 1% V. "A" Screw 2% Dia. x % 12 27 Bright Star 
Burgess 

10M 
2 UnIcell 

" 
" " 

1% Dia. x 2% 
tri Dia. x 2fa 

480 
50 

110 
11 

General 
Rey -O -Vac 

96 
96 

ei Screw 
Screw 

2e. Dia. x 
2% Dia. x 

i4 25 
25 

60 
581 Eveready 950 " l -aver Dr. x 2-2ria 984 85 Usalite 06 Clip or Screw 2 Dia. x 25 65 General 

Philco 
D 
D 

" 
" 

" 
" 

1% Dia, x 2% 
1% Dia. x 2% 

250 
240 

60 
58 

Winchester 06 " Screw 2% Dia. x 25 
.. 

58 
Ray-OVac 2LP le. Dia. x 2% 480 112 General 4L1 11/2 Vi "A" 2 -prong Socket 2% x 2% o % 6 17 Usalite 
Winchester 

75 
1511 " 

" 
" 

1% Dia. x 234 
3% Dia. x 2%' 

240 
98 

55 Willard 4L1 21/2 x 21/2 x % 8 17 

P24SA V. "A" 2 Socket 214 2f. 3 
AcmRay-O-Vac 

Bodo 
482FM 1% V. "A" 2 -prong Socket 10% x 3% x % 6 14% 11/2 -prong o x 6 6 

Bright Star g 
4823 
865 

10 x 31 x 
10% 'e341x 

% 1 
% 1 

20 
2% Bright Star 461 !% V. "A" 2 -prong Socket 3}8 x Be. x 2% 1 1% Hurgesa 8FL ie " 3014 x 301 a $ 6 18% 

Burgess 
General 

2F 
2F1 

1% V. "A" 2 -prong Socket 2% x 1% x 4$ 
2% x 2 x 4 

6 

10 
4% 
8 

Eveready 
General 
Ray -O -Yee 

745 
BCFI 
P98L 

" 
10% x 330 x 

x 3% x 
10% x 614 x 

00 1 
da 6 
If. 6 

% 10r 4 
16 Usalite 645 " 10% x 301 x II 12 33 

Bond 
114 
4826 4826 

I% V. «A» 2 -prong Socket 21/2 x 2% x 4 
2fa x Vs x 4 

0 
10 

g% 
15 

Winchester 9813 '" 1011 x 310 x % 6 20 
Bright Star 462 2fe x SA x 4 1 155 Acme 123 41/2 V. "A" 2 -prong Socket 3% x 1% x A 6 9 Burgess 
Eveready 

4F 
742 

2% x 2% x 44{y 
200 x 200 x 4 

10 
1 . 

14 
1% 

Bond 
Bright Star 

4928 
381 " " 

3% x 1}t x 
309 x ich x 

}8 10 il 2 
13 
2% General 4F1 255 x 2% x 4 10 16 Burgess G3 " 4 x 1% x }I 6 7% Philco 

National Union 
P94 
A830 

2% x 2% x 9% 
2% x 2% x 4 

1 
6 

2 
8 

Eveready 
General. 

746 
3113 " 

" 
s 301 x Nx x 

3% x lei x 
}4 2 
% 6 

2% 
9 Roy -O -Vac P94A 0 2% x 2% x 4 6 8 Philco P-100 " " 3% x l fa x% 2 7 Usalite 

- 

634 214 x 2f1 x 4 48 08 Rey -O -Vac P83A " 4 e 1% x 48 8 9% Willard 4F1ß 2% x 2% x 4 10 16 Usalite 683 " 3% x 1% x fe 12 16 Winchester 4816 " " 2r} x 2fa x-4 10 35 Willard 3113 " 3% x 1e x % 6 9 
General 4011 11 V. "A" 2 -prong. Socket 2% x 21/2 0 41/2 10 10 

Winchester 4918 " " 3% x 1{4 e }6 10 13 
Willard 4011254 x 2% x 954 10 19 Bright Star 861 6 V. "A' 2 -prong Socket 341 x 2% x 41 . 1 11/2 

Acme 116 1% V. "A" 2 -prong Socket 3% x 2% x 4 6 12 Bright Star 846 6 V. "A" 2 -prong Socket 2% x 2% x 4{a 1 PA Bond 
Bright Star 
Burgess 

4824 
660 
6F 

" 
3% x 2fd x 4 
300 x 2*x 4% 
348 x 2% x 4% 

6 
1 

6 

15 
2 

13% 

Burgess 
General 
Ray -0 -We 

F4PI 
4F4 
P694A 

" 
" 

2% x 2% x 4 
2% x 2% x 4 
2% 2% 4% 

6 
10 

8% 
18 

Eveready 743 " 3% 0 211, x 30k 1 2% Usalite 639 " 
x x 

2f1 x 2f. x 4 12 18 General 
National Union 

6F1 
A831 

0 " 3% x 2% x 4 
3% x 2% x 4 

6 
4 

12 
8 

Willard 4F9ß " " 2% x 2% x 4 10 16 
Ray -O -Vac P96A " 3% x 2% x 4 4 8 Acme 1140 6 V. "A" St'd. 0V. Socket 21/2 x 2% x 4% 6 8.4 Usalite 037 3e x 2fe x 3% 12 24 Burgess F4PIX " 2% x 2% x 4 6 840 Willard 
Winchester 

68'7 
4814 

" 
" " 

3% x 2% x 4 
348 x 2fa x 4 

6 
6 

12 
13 

Usalite 696 " 3 -prong Socket 2f4 x 2fa x 4 50 87% 
Acme 1185 6 V. "A" 2 -prong Socket 3H x 2% x 5% 6 14%. Willard 3L1 - 11/2 V. "A" 2 -prong Socket 3% x 2% x 4 S 12 Bond 4827 " 3% x 248 x 5% 10 30 

Acme 123M 1% V. "A" 2 -prong Socket 3% x 1% x 48i 6 9 
Bright Star 
Surges. 

866 
2F4 

" 341 x 2% x 5fe 
3% x 211 x 5% 

1 
6 

2% 
10 Bright Star 465 310 x 1% x 5% 1 154 Everedy 718 346 x 203 x 510 1 344 Burgess 

General 
4FL 
3M 

3% x 1r1 x 5% 
3% x 1e x 68, 

6 
_ 

10 
6 

21 
General 
National Union 

8F4 
A834 

3% x 2% x 5% 
Ill x 210 x 5% 

5 
6 

16 
12 Ray -O -Vac 

Usalite 
P945. 
642 " 

348 x lfa x 510 
3% x 1% x 5}0 

6 
48 

8 
gg 

Ray -O -Vac 
Usalite 

P698A 
638 

3% x 2% x 65 
3% x 248 x 5% 

6 

10 

12 Willard4 
' 3% x 2% x 5% 16 

Acme 118 11/2 V. "A" 2prong Socket 3}8 x2 x5% 6 14% 
NioeWinchester48101 7 " " 3% x 214 x 5% 10 30 

Bond 4609. 3}8 x 2e x 5 6 18 Acme 48236 6 V. "A" 2 -prong Socket 10% x III x 1% 6 205< Bright Star 860 300 x 2eli x 5% 1 71/2 Brig - 482E 1040% x III x 1% 6 20 Burgess 
- 

7F 200 x 2% x 503 6 17 Bright Star 10% x 300 x.1%le 1 8% General 7410 " 3% x 2% x 5% 1 314 Burgess 2F4L x 391 x 144 6 18% Nations 3% 2% x 6X 6 10 Evereadyel747 4710% 
" 18% x 3% x 109 1 3%% National Union A833 3% x 2% x 5% 8 1656 General 

RUsalite 
8CF4 004 x 3% x le. . 5 16% BePhy-o 

R 
[halite 
Willard 

PSFI 
P98A 
635 
8F1 " ' 

3% x 2% x 5% 

3% x 2}8 x 6% 
3% x 2% x 6% 

6 

55 
5 

16 

18% 
16 

c 

Winchester Winchester 

P698L 
646 
4815 " " 

10% x 3% x 1{e 
10% x 310 x 1% 
1018 x 3}8 x 1% 

- 

6 
12 

6 

335+ 
33 
20 

Winchester 4819 " " 318 x 2fv x fife 6 18 Bright Star 581 . 71/2 V. "A" 2 -prong Socket 3% x 2% x 4*1 - 2 Berge,. G5 3% x 2}8 x 46i 6 12% Bond 1611 or 96 11/2 V. "A" Screw 2% Dia. x 6 1 -2 General 5115 34'sx 248 x 4% 6 1114 Bright Star 
Burgess 

6A 
4FA " 

Clip or Screw 
Screw 

2% Dia. x 6 
2% Dia. x 4es 

26 
20 

67 
29 

,R6v-O-Var P85A " " I'S x 2% x 414 4 8 

Dieronlinurd for the Duration. Replaceable by Eveready 743 (wake 1, one sae signer) 
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discontinued by their manufacturers, 
can be had only after serious delay in 
certain parts of the country. So far 
as the Service Man is concerned, these 
batteries may also be considered un- 
available; a customer whose portable 
needs new batteries usually is unwill- 
ing to wait indefinitely for them. 

Battery Substitution 

This situation, especially as civilian 
curtailment becomes acute, bids fair 
to tax the ingenuity of the service 
man. He must devise satisfactory sub- 
stitute battery arrangements to keep the 
nation's battery portables operating, in 
spite of lack of "original battery" re- 
placements. There are several simple 
approaches to the solution of this prob- 
lem, the best always depending on the 
specific battery replacement conditions 
encountered. Every substitute battery 
selection, however, has two important 
factors: the battery voltage and its phy- 
sical dimensions (width, depth and 
height). 

If the receiver employs separate "A" 
and "B" batteries, and exact replace- 
ments for either or both are difficult 
or impossible to obtain, perhaps the 
first effort should be to obtain elec- 
trically comparable batteries (of simi- 
lar physical dimensions) made by some 
other manufacturer. The chart of Fig. 
2* is an excellent guide for this. All 
the batteries listed in any one vertical 
column deliver similar voltages and 
are of practically the same physical di- 
mensions. To illustrate the use of this 
chart, let us suppose that a portable, 
containing a Burgess 4FL 1 -volt 
"A" battery comes in for battery re- 
placement and a new 4FL battery is 
not available. Reference to the verti- 
cal column in which the Burgess 4FL 
is listed in Fig. 2 (fourth column from 
the left, in the "A" battery section), 
indicates the model numbers of all the 
batteries of other makes that can be 

*Reproduced from the Radio Troubleshooter's 
Handbook and the Replacement Battery Chart by 
A. A. Ghirardi, by courtesy the Radio and Tech- 
nical Publishing Company. 

Battery 
Make Catalog 

Number 
Voltage Terminata Dimensions I Std. Pkg. Std. Pkg. 

in Inches I Quantity 
W(To el) 

"B" BATTERIES FOR PORTABLE RECEIVERS 

Burgess 
Eveready 
General 
Ray -O -Vac 

Burgess 
Eveready 

Bright Star 
Burgess 

W30PI 
733 
V30AAA 
P3A30 

X530 
455 

30.50 
A30M 

45 V. "B" 

" 

46 V. "B" 

45 V. "B" 

Socket 

" 

Snap-On 

Duplex Socket 

211 x Vs x 360 
2+5 x 1ts x 4te 
245 x 1% x 4% 
3 x 1% x 4 

Its e +4 x 3% 
2% x 11 x 3% 

41's x 31/2 x 2,'a 
4% x 3% x 261 

6 
5 

10 
4 

6 
12 

2 
8 

4 
4 
8% 
6 

2% 
6% 

3% 
11 

Usalite 622 
- 

" ' - 
4is x 3% x 2% 24 33 

Acme 330 45 V. "B" Duplex Socket 4ia x 21/2 x 5% 6 16% 
Bond 3017 4{s x 2% x 514 6 18 
Bright Star 30.03 41/2 x 2t4 x 5% 2 51/2 
Burgess 
Eveready 

B30 
762 " " 

4,h x 2{e e itti 
4tti x 265 x 501 

6 
2 

16 
6 

General V30B " 4% 0-21/2 x 5% 10 29 
National Union 
Philco 

B660 
P305 

1, 

" 
" 41/2 x 2{e x 5e 

91/2 x 21/2 x 5% 
6 

10 
16 
29 

Ray -O -Vac 
Usalite 

P5303 
624- 

4% x 21% x 6te 
41/2 x 25 x 5tti 

6 
24 

i6 
60 

Willard V30B " 414 x 2% x 5% 10 29 
Winchester 6218 " " 4ts x 2% x 514 6 18 

Acme 430 45 V. 'B" Duplex Socket 3% x 2% x 41/2 6 9 
Bright Star 30.55 3% x 214 x 4% 2 31/2 
Burgess 
Eveready 

Z30 
738 e 

3te x 234 e 4 
261 x its x Ois 

6 
1 

8% 
1% 

General V30AA e 3 x 244 e 444 10 15 
Ray -O -Vac 
Usalite 

P7R30 
621 

" 
" 

3 x 2% x 4 
3% x 2% x 4% 

6 
24 

7 
83 

Willard V30A " " 3% x 244 x 41/2 10 18% 

Acme 830 45 V. "B" Duplex Socket 31/2 x 165 x 5% 6 101/2 
Bond 
Bright Star 

6220 
30-33 s" 3% x 1% x We 

3{e x 1% x 5ta 
6 
2 

11 
3% 

Burgess 0130 " " 31'a x 1% x 5% 12 20 
Eveready 
General 

482 
W3OB 

" 
" 

3% x 1% x Sie 
344 e 166 x 6% 

2 
10 

41b. 3 ox. 
22 

National Union B861' ^ " 3% x 1% x its 6 11 
National Union B862 " 3tí x 11I x 5ik 6 13 
Ray -O -Vac P5030 ate x 1}1 x 6% 6 11 
Usalite 
Winchester 

640 
6210 " 

3% e 1% x its 
3% e 1% x itk 

24 
6 

48 
11 

Burgess A30X 45 V. "B" Socket 4% e 1% x fill 6 11 
Eveready 727 " -Discontinued -_--_.... ... 
General F30A 4{s o 1% e 5% 10 18% 
Philco P-200 ít4 x 1% x 5% 2 7 
Ray -O -Vac BB30P " " 9tti e 1% x it, 6 - 10% 

Burgess XX45 6T% V. "B" Snap Fastener 1% x 2}} x 3}} 6 4 
Eveready 467 lrti x 246 x 3% 12 10 
General W45A 1% x 2% e 3% 6 544 
Ray -O -Vac P4367 " lis x 2+1 x 3}4 12 9% 

Burgess Z59 B8% V. "B" -_._ 3% x 2% x 6% 6 14 

Acme 530 (Two) 45 V. "u" Duplex Socket 4% x 1% x 8 8 1044 
Burgess A60 90 V. "B" 4% x 3% x 4% 4 14 
Rey -O -Vac 

illard 
BB60PIMP 
V90AA 

90 V. "B" 
(Two) 96 V. "B" 

Socket 
Duplex 

6 e Sts x 4% 
3 e 244 x 4% 

3 
10 

11 
15 

Düeoneinued for the Duration. Replaaeabte by National Dr, MOP 
ottery. 

"A -B" PACKS FOR PORTABLE RECEIVERS 

Philco 

Usalite 

P89 

AB672 

161/."4"-581V. "B" 

11V."A"-816V. "B" 

Socket 

Socket 

9 x2%xi% 
9i.x3{ex2h 10 

10% 

42% 

Fig. 3 (Continued). Above we have the physical and electrical 
specs of leading makes of batteries for "B" use in portable 
receivers and "A - B" use in portable receivers. As in the 
chart on page 6, twelve representative makes of batteries 

have been selected. 

substituted for it -for example, a . 

Bright Star 465, Ray -O -Vac P94L, 
etc. Whether or not these last named 
batteries have been discontinued can be 
determined by referring to Fig. 1 or 
to up-to-the-minute jobbers' lists. 

The situation becomes a little more 
difficult when even the electrically com- 
parable batteries of other manufactur- 
ers are not available. Recourse must 
then be made to substitution of an avail- 
able most suitable next smaller size unit 
of the same voltage, although this is 
not good practice from the viewpoint 
of economical battery operation; the 
smaller battery, usually operating under 
a heavier load than its economy factor 
dictates, has a much shorter life. In 
the present emergency, however, such 
drawbacks, and technical niceties will 
frequently have to be disregarded in the 
interest of practicality. Most suitable 
is purposely specified here; the next 
smaller size battery certainly has smaller 
cubical dimensions, but it may be pro- 
portioned differently -one of its dimen- 
sions may be perhaps too large to fit 

Make 
Battery 
Catalog 
Number 

Voltage Terminals Dimensions 
in Inches 

Sld. Pkg. 
Quantity 

Wf L6a. 
Std Pkg. 
(Total) 

"A -B" PACKS FOR PORTABLE RECEIVERS (COeVo) 

Burge 
Philcoss 

Burgess 
General 

4GA41 
P41A4G 

40442 
41A4FL 

6V."4" -616V. "B" 
6V."4"-62131. "B" 

1V."A"-614V. "B" 

Socket 

4 -prong Socket 

9tlxStex211 
9rrex3%x2% 

9%x1%x4% 

26% 

4% 
26% 

National Union N802 9%x2 0444 4% 
Philco P41A4FL %V."A"-60V. "B" 9%x2 x4% 26% 
Ray -O -Vac 
Usalite 

AB419 
AB669 

1V,.A-614V. "B" 9%x2t4x4% 
9%x2 04% 

4% 
40 

Willard 9%x1%x4% 26% 

Acme 
Burgess 

460-15 
5DA60 

1/2V."A"-90V. "B" 4 -prong Socket 7 x5%x2% 
e%x5{ax211 

27 

General 60A2L . 7 x57ax2% 6% 
Usalite 
Willard 

AB665 
60A2L 

6+1x6rkx2% 
7 x6i.x2% 

40 
5% 

Acme 860-41 %V."A"t90V. "B" 6 -prong Socket 7 2,4 4% 28% 
Burgess 4FA60 7 x3%x9% 6% 

Burgess 4TA60 1%V."A"-90V. "B" Socket 8%x2%x4% ía,1 

Acme 460-155 1%V."A"-90V. "B" 8 -prong Socket 9%x4%x2% 38% 
Burgess 
General 

6FA60 
6044L 

1161 x 634 x 1% 
12 x6%x1tL 

5% 
39% 4 -prong Socket 

National Union NBOx 12 x6hxlts 30 
Philco 
Ray -O -Vac 

P60A4L 
A16O4 

12 x6t4x1te 
11%xehx1% 

39% 
30 

Usalite AB667 12 x6%xlie 45 

Acme 460-15MS 1%V."A"-90V. "B" 4 -prong Socket 9% x 2% xx4% 4% 28% 
Burgess 6TA60 x 9H2% 5% 

Burgess 2GA60 11/2V."A"-90V. "B" Socket 9%x2%x4% 4% 

Burgess 
Ray -O -Vac 

General 
Wil 

3FA60 
MB49 

604411 
60A4H 

1%V."A"-90V. "B" 

1%V.'A"-90V. "B" 

4 -prong Socket' 

ne 2 -prong, two 
3 -prong Sockets 

10% a 4dt x 2% 
1011 x 4% x 2% 

12% x 2% x 8% 
12%x2%x 8% 

6 

6 
6 

4% 
28% 

35% 
35% 

Burgess 
Rav-O-Vac 

F4A41 
AB648 

BV."A"-61%V. "B" 4 -prong Socket 

Special Zenith 

Ste, 4% x Str 
9% x411 x 2% 4% 

Burgess 
General 

G4B50 
Z50B4H4 

6V"A"-75V. Socket 4% x 12% x 2+1 
4%x12% x2% 6% 

Usalite AB670 4 x12%x2% 10 55 
Zenith 

Burgess iure - 

Z675 

D4A60 
AB664 

6V."A"790V. "B" 4 -prong Socket 

4%x12% x2% 

616x5% x 2% 
666 x Sie x 2% 10 40 

Acme Acme 460-145 6V."A"-90V. "B" 
Special 4 -prong 

Socket 5%x2%x7 6 27 

Burgess 2F4B60 6V."A"-90V. "B" Socket 10{ex4%x4is 8% 

Special Zenith 
Acme 360.4FS 6V."A"-2SV. "B" Socket 10}3 x 21/2 x 4+1 6% 
Burgess 

Burgess 

F4B60 

G4B60 6V."A"-90V. "B" 

10%x2%x5 
10%x211x5 

6% 

7 4 -prong 
General 60B4H Soc ketSocket 10%x2%xi 8 

Usalite AB673 6V."A"=90V. "B" 3-Prong Socket 11i1x4%x2% 10 60 

Burgess 2F4A60 6V."A"-90V. "B" 3-prongSocket 11t4x211x4% 8% 
General 60A4F4 

60A4FL4 1081 x se x 4te 6 33% 
Philco 
Ray -O -Vac 

P60A8F4 
AB694 1.1 

11%x2%x4% 
10%x2}1x4 1 

42 
4% 

Usalite AB668 6V."A"-90V. "B" sockets 
Socket ) 10% x 21/2 x 4tb 

f 
10 60 

General 
Philco 

60A110 
P60A110 

6V."A"-90V. 'B" 
o 

4 -prong. Socket 1214 x lta x 6% 
124£xli.xóil 

39% 
39% 

Burgess 
Emerson 

G5A42 
AB749 

%V."A"-69V. "B" 4 -prong Socket 911x4d5x2% 
9%x4 x2% 

1 
1 

4% 

Philco P87 9%x4 x2% 6 30 
Ray -O -Vac 
Usalite 

AB794 
AB676 4V "A" -675V "B" 

8%x4 x2% 
9{s x4 x2% 

26% 

Burgess F5A60 1/2V.'A"-90V. "B" Socket 111/2x214x4% 5% 
Philco. P841 11%x2%x4% 36 

Borges, G6B66 9V."A"-90V. "B" Socket 13%x41/2x241 1 8% 
Usalite AB677 13%x4+1x2% 6 42.5 
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/ G+go 
A «sv 

"A -B" Pock 
6vÄ 90vB- 

(A) (B) 

6v 
"A' BAT T. 

(C) "B" BAT TS. 

ZENITH 7G605 
Portable 

_1=1+ e 

-1=14'r. 
_O45v 45v 

' 4 
12.4 

e -4ié 
e(B) 

II (B) 

a 

-ADAPTOR 
HARNESS 

into the existing battery compartment. 
The troublesome dimension is usually 
the depth. 

If the service man stocks a fairly 
large variety of batteries, he can usu- 
ally get hold of the substitute battery 
decided upon and determine at once, 
by trial, whether it fits into the battery 
compartment. However, when the sub- 
stitute battery decided upon is not in 
stock, the chart in Fig. 3** is helpful. 
It lists the exact physical dimensions, 
electrical specifications, terminal ar- 
rangements, and other data for all the 
"A," "B" and "A -B" batteries made 
by leading battery manufacturers. By 
referring to the Dimensions in Inches 
column of this chart before ordering, 
exact dimensions of substitute replace- 
ment batteries can be ascertained be- 
forehand. Then by making a simple 
arithmetical check it is possible to de- 
termine whether the batteries decided 
upon, when they arrive, will fit into the 
available space. This precaution will 
eliminate situations where replacement 

8 SERVICE, JULY, 1942 

Fig. 4 (top). An "A - B" pack (A) 
whose internal circuit arrangement is as 
shown at (B) is electrically equivalent 
to individual "A" and "B" batteries of 
proper voltage and size, properly con- 
nected together as shown at (C). 
Fig. 5 (center). "A - B" pack and equiva- 
lent individual "A" and "B" batteries for 
a Zenith DeLuxe Model 7G605 receiver. 

Fig. 6 (bottom). The portable with its 
original "A- B" pack is shown at (A). 
At (B) the pack has been replaced by 
individual "A" and "B" batteries con- 
nected to the receiver battery plug by 

a suitable adapter harness. 

batteries decided upon and ordered are 
later found to be too large in at least 
some one dimension to fit into the bat- 
tery compartment. 

The data in the chart of Fig. 3 are 
helpful, too, in the preliminary selec- 
tion of substitute batteries; it tells at 
a glance just what battery sizes are 
available for any one voltage group. 
Notice that for quick reference the bat- 
teries have been grouped according to 
voltage and physical dimensions. 

When batteries are replaced by 
smaller substitutes, the substitutes can- 
not completely fill the battery compart- 
ment. After they are installed, the 
extra space should be filled with pieces 
of corrugated or other stiff paper, cut 
to proper size. This prevents the bat- 
teries from banging into each other or 
the receiver case when the receiver is 
carried. Be careful not to stuff too 
much paper into the space, however. 
Batteries swell slightly when they be- 
come discharged; if they become too 
tightly wedged it is difficult to pull them 
out for later replacement. 

Reference to the chart of Fig. 1 

shows that the battery type most af- 
fected by emergency production cur- 
tailment is the combination "A -B" pack. 
This has become so popular that it is 
now used in most portables. Present 
indications are that eventually practi- 
cally all "A -B" packs will have to be 
replaced by suitably installing individ- 
ual "A" and "B" battery units which 
supply A and B voltages and operating 
life equivalent to those of the pack. 
These must have such dimensions that 
they can be installed in the space for- 
merly occupied by the pack. 

When selecting the proper individual 
"A" and "B" replacement batteries and 
making their correct electrical con- 
nection, one fact should be kept clearly 
in mind. An "A -B" pack is nothing 
more than a convenient arrangement of 
the proper dry "A" battery and proper 
dry "B" battery, wrapped and encased 
as a single unit, equipped with a ter- 
minal plug or socket (sometimes a spe- 
cial type) into which the receiver bat- 
tery cable is plugged. There is nothing 
mysterious about the internal arrange- 
ment or electrical connections in "A -B" 
packs. The illustrations in Fig. 4 
make this very apparent. (A) is an 
external view of a typical A -B pack, 
its terminals coming out to the socket 
at the top. The internal connections 
are shown in schematic form at (B) . 
This particular battery supplies 6 volts 
"A" and 90 volts "B." There is no reason 
in the world why an individual 6 -volt 
"A" battery and two standard 45 -volt 
"B" batteries connected in series can- 
not be substituted for it as shown at 
(C). Electrically, the arrangement of 
(A.) and that of (C) are equivalent. 

It is evident, then, that proper sub- 
stitution of individual "A" and "B" 
batteries for "A -B" packs must fill the 
following two important requirements: 

1.-The individual "A" and ''B" bat- 
teries selected must: 
(a) supply "A" and "B" voltages 
equivalent to those of the pack, 
(b) have as nearly as possible the 

**Reproduced from the Radio Troubleshooter's 
Handbook, by A. Ghirardi, by courtesy Radio and 
Technical Publishing Company, New York City. 
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same operating life as the pack 
under the current drain imposed by 
the set, (c) fit into the space for- 
merly occupied by the pack. 

2.-The basic electrical circuit arrange- 
ments in the "A -B" pack must be 
duplicated in the individual "A" 
and "B" battery arrangement. 

How to Select Proper "A" and "B" 
Batteries for "A -B" Pack Conversion 

For proper selection of replacement 
batteries, first determine the nominal 
voltages of the "A" and "B" sections 
of the "A -B" pack; then select proper 
individual "A" and "B" batteries for 
replacement. To illustrate, consider the 
typical replacement problems for the 
Zenith Z985 "A -B" pack in the Zenith 
De Luxe Model 7G605 portable. This 

partment. For this particular receiver 
it is 14h" x 53/" x 2%". Always 
check this space if possible; frequently, 
even though the "A -B" pack did not 
occupy the full space, one or more of 
the compartment dimensions must be 
utilized in full in order to get certain 
available batteries into the compart- 
mer, t. 

When, as sometimes rarely does oc- 
cur, the receiver is not at hand and re- 
placement "A" and "B" batteries must 
be ordered, the make, model number 
and voltage of the "A -B" pack can be 

Fig. 7 (right). An assortment of typical 
lugs and connectors employed for mak- 
ing proper electrical connections to the 
individual portable "A" and "B" bat- 
teries substituted for "A- B" packs. 
(A) is a 2 -prong small plug for I% -volt 
"A" batteries; (B) is a 2 -prong plug 

determined by referring to the proper 
Rider Manual for its service sheet cov- 
ering the particular set. When the 
make, model number and voltage of the 
pack are known, its dimensions can be 
ascertained by referring to the chart of 
Fig. 3. Under these circumstances, as- 
sume the very worst conditions, that is, 
that the battery compartment space is 
equal to that occupied by the pack (al- 
though it may actually be somewhat 
larger along one or more dimensions). 

With this information at hand, the 
quickest way to determine the proper 
"A" and "B" replacement batteries de- 
pends, as has been said, on whether a 
fairly complete variety of replacement 
batteries and the receiver itself are at 
hand. If they are, select the batteries by 
actually fitting various ones into the 

l/al LI, cUuo ua«coy i 111J NY y.a..".i_a.,y uu- for 41/2 -volt "A" batteries; (C) is a 
procurable anywhere. The installation 2 -prong plug for 6 -volt "A" batteries; 
conditions for the pack are illustrated (D) is a 2 -prong plug with guide pin 

at (A) of Fig. 5. for 71/2 -volt "A" batteries; (E) is a 3- 

of the battery terminal prong small plug for 45 -volt "B" bat- Inspection+eries; (F) is a 3 -prong large plug for 
markings reveals that it is a 9 volt "A" 45 -volt "B" batteries; (G) is a male snap 
-90 volt "B" pack. This should there- fastener for connecting to negative ter- 
fore be replaced by two 4/ -volt "A" mina) of miniature 671/2 -volt "B" bat- 

ferles; (H) is a female snap fastener for batteries and two 45 -volt "B"batteries; 
:he latter, when connected in series, will 

connecting to the positive terminal. 
Courtesy J. F. D. Mfg. Co. leliver the required 90 volts 

If the receiver is at hand, measure Fig. 8 (bottom). Connection diagrams 
for adapter harnesses which cover the the maximum demensions of the bat majority of conversions from "A -B" packs 

ery space available in the battery com- to individual "A" and "B" batteries. 

4) 41iii 
(A) (5) Cc) 

it 
I II I i_ 4 0 
(p) (E) (F) 

, 
(G) 0-9 

Adaptor Harness 1.5 v "A"; 75 or 90 v -B 
B+ 9 v'A' ; 75 or 90v1!)" 

Ai- +B 
is 

+ 

4. 

-EN 
-1-"A A+ ] A }, -A 

(Small pack plug) 
C To Way To two 45v"B" Batts 

"A" Batt 

+B sò Ile .47 ú } 
Receiver % r 
Batt plug (To two 45v `To two 4'/z 

"B" Batts "A" Batto 
vs) 

1.5 %, A- ; 75 or 90v "B" 
+5 B+ 

THE FOUR DIAGRAMS BELOW APPLY TO"ZENITH-PORTABLES ONLY 
I.5 v 'A 90,/"B" 

B 
; B+ +5 zenith) 

g A- B , 

(Large pacK plug) 

To l'/4 v"A"Batt)) To two 45 v / 
"5' Batto. 

A 1J [®U 
Receiver ) To Ihv / 
Batt plug -A" Batt l To two 45v) 

"B" Batto 

6v"A" ; 75 or 90v13" 
+5 B+ 

6v"A"; 75 v"(3" (Zenith) 
A- 

B 
A 
A A+ B t. 

+5B B+ 4 le 
+AA A+v 

AIi Receiver t To 6v ) 
Batt plug "A' Batt To two 45v 

B" Batts. 

i 
Socks.. Plug ( 

l} On Cable To two 45 v (To 
-B" Batts "A" 

6 v 
Batt 

7,5 v "A" ; 75 or 90v "13' -Cus'ng single 7/e v A" Satt) 
+A A+ 

6v -A"; 90v1B (Zenith) 
+A A- 

A o + -A 
{(a{l,y an A+ - 

A , +B #r- B+' +B 

/ 
B_ 

'I 
le 

f + 

Receiver ` To two 45 v / (To 
Battery "B" Batts 
Plu g "A 

6v 
Batt 

-B / B_ r.r It 
Receiver ,/ 
Batt. plug l To two 45v To 

"B' Batts "A" 
7%z v 
Batt 

7.5 v "A ; 75 or 90 v "B - (using two 4'/z y Ä Batts.) 
A+ 25 Ohm 

9 V.A.; 90v"6" (Zenith) 
B+ + A k .y 

a+ Resistor +A 
A+ -A A - 

"- 
+a sa ciò +B 

JIy -g B/ 
Receiver l To two 45 v ,t CoT two 4%zv, 
Batt plug "B" Batts/ "A" Batts 

g Plug- ` 
Yug7 

SocKet (To two 4/zvl eTo two 45v ) 
On Cable 'A' Batts 'B" Batts 
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battery compartment, choosing those 
which fill the space as completely as 
possible. 

If the replacement batteries are not 
at hand but must be ordered, a different 
procedure must be followed. For size 
refer' to the proper sections of the bat- 
tery -dimension chart of Fig. 3. In the 
case of the Zenith receiver previously 
mentioned, for instance, the 9 volts "A" 
and 90 volts "B" in a maximum total 
space of 1418" x 44" x 2%" can best 
be supplied by two 4/ -volt "A" bat- 
teries of the Burgess G3 size (measur- 
ing 4" x 18" x 4 15/16" each) and 
two 45 -volt "B" batteries of the Bur- 
gess B30 size (measuring 4 1/16" x 
2 9/16" x 5 5/16" each). Of course, 
equivalent "A" and "B" batteries of 
other makes (those listed in the two 
vertical columns which include these in 

Fig. 2) will also serve if they are more 
readily available. 

The individual dimensions of the four 
batteries selected above permit them 
to be arranged in a group, as illus- 
trated at (B) of Fig. 5, so they occupy 
a total space not exceeding in any di- 
mension that available in the battery 
compartment. Notice by the dimen- 
sions indicated, for both illustrations 
(A) and (B), that the space occupied 
is actually less in one dimension. This 
is to be filled with corrugated board or 
stiff paper. 

The final step in substituting indi- 
vidual "A" and "B" batteries for "A -B" 
packs is to provide proper leads and 
plugs to extend the receiver battery - 
cable plug (or socket) to the various 
individual replacement batteries, so that 
the same basic electrical circuits will 
exist with individual "A" and "B" bat- 
teries as did with the "A -B" pack they 
replace. Fig. 6 illustrates how this is 

done. The Service Man has two 
choices: he may purchase the necessary 
battery plugs and himself wire them 
suitably into an adapter harness, or he 
may purchase ready-made adapter har- 
nesses, complete with the proper plugs, 
ready for immediate plug-in installa- 
tion. 

If the Service Man prefers to make 
his own, he can select from a complete 
assortment of portable radio battery 
plugs made especially for this purpose. 
A postcard sent to such plug and 
adapter manufacturers as J. F. D., Eby, 
Bud, Alden and others will bring com- 
plete catalog sheets describing them. 
An assortment of typical such plugs 
and connectors is illustrated in Fig. 7. 

Radio dealer's. and Service Men's kits, 
containing 100 or more of the most - 
used types of such plugs and connectors, 
can be had from the plug manufacturers. 

Refer again to the illustrations of 
Fig. 4; fix them firmly in mind. A 
clear mental picture of the simple in - 
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Courtesy T. F. D. Mfg. Co. 

Fig..9. (A) Type of ready-made adapter 
harness for portables requiring one "A" 
battery and two 45 -volt "B" batteries. A 
plug is furnished at the left for plugging 
into the receiver battery cable socket. 
(B) Type of harness used if receiver re- 
quires 71/2 -volt "A" and only 41/2 -volt, 
"A" batteries of proper size are avail- 
able. Note the 25 -ohm voltage -dropping 
resistor in the A+ lead. (C) A special 
harness for replacing Philco A -B pack 
No. P-89 in "Candid Camera Type" sets. 
Small 4 -prong socket receives 4 -prong 
male plug on end of radio battery cable. 
Two snap fasteners on other end clip 
on to Eveready 467 Minimax battery, 
and two pigtail terminals are soldered 
to each end of a single standard "A" 
flashlight cell. (D) Another special 
"Philco" harness with 8 -prong battery 
cable socket; 3 plugs for three 45 -volt 
"B" batteries, and 3 plugs for three 41/2 - 

volt "C" batteries. 

ternal connections existing in any 
"A -B" battery pack assists greatly in 
achieving the proper connections to be 
provided for the individual "A" and 
"B" batteries on any substitution job. 
Notice in (C) of Fig. 4 that when the 
"A -B" pack is replaced by a single "A" 
battery and two 45 -volt "B" batteries, 
all the adapter harness must do is pro- 
vide a proper plug (or socket) for 
connection to the receiver battery 
cable socket (or plug), two extension 

leads to a suitable plug for the "A" 
battery, two leads to two suitable plugs 
for the "B" batteries, and a jumper 
wire to connect the two "B" batteries 
in series with each other. The sim- 
plicity of such an arrangement is ap- 
parent. In cases where two "A" bat- 
teries must be used in series to obtain 
the needed "A" voltage, an additional 
"A" battery plug and series -connecting 
jumper wire must be provided (Fig. 8). 

Fig. 8 shows the adapter harness cir- 
cuit arrangements by which individual 
"A" and "B" batteries can be converted 
into the electrical equivalent of the 
various types of "A -B" packs. These 
circuits cover practically all the "A -B" 
pack voltage combinations commonly 
encountered. In each, the receiver bat- 
tery cable with its plug (or socket) is 
shown at the left. The required adapter 
harness is at the right. 

Notice that when the "A -B" pack 
originally supplies 75 volts "B," two 
45 -volt "B" batteries of the proper size 
in series are used in the substitution- 
giving a total of 90 volts. The 90 volts 
"B" voltage can be used without re- 
ceiver difficulty in practically all such 
cases. 

Notice, too, that two "A" battery al- 
ternatives are possible when the "A -B" 
pack originally supplied 7/ volts "A." 
Either a single 7/ volt "A" battery of 
the proper size may be used in the 
substitution, or ,if this is not readily 
obtainable, two standard 4/ -volt "A" 
batteries of the proper size may be 
connected in series and a 25 -ohm flex- 
ible wire -wound resistor wired in series 
with the A+ lead to drop the "A" 
voltage to the required 7% volts. This 
is illustrated in the diagram at the 
lower left of Fig. 8. Compact 25 -ohm 
flexible wire -wound resistors for this 
purpose can be secured from the manu- 
facturers mentioned above. 

Many dealers and Service Men pre- 
fer to save time by connecting the "A" 
and "B" substitute batteries with inex- 
pensive ready-made adapter harnesses. 
Models are available for each type of 
portable battery sets and for farm and 
household, radios, as well. No soldering 
or cutting is required-the harnesses 
are complete, ready to be plugged in. 
Simple and convenient, they are, in 
addition, an excellent sales opportunity 
for the Service Man. Fig. 9 illustrates 
several ready-made harnesses designed 
for specific conversion jobs. Notice 
the similarity between them and the 
corresponding circuits of Fig. 8. One 
manufacturer, J. F. D., also furnishes 
these units in special distributor's as- 
sortments and dealer's and Service 
Men's packages, each containing a bal- 
anced quantity of different harnesses 
chosen in proportion to their relative 
popularity. 
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SOLVING SHORTAGE PROBLEMS 
In Speaker Replacements 

By ROBERT C. HERZOG 

WITH FEW exceptions receivers 
in use today employ speakers 
of the moving coil type com- 

monly known as dynamics. In this 
type of speaker a small light -weight coil 
is freely suspended in a strong mag- 
netic field. This coil is supplied with 
electric current at audible frequencies 
from a step-down transformer connected 
to the plate circuits of the power ampli- 
fier tube or tubes. The current in tra- 
versing the windings of the speaker 
coil (commonly called the voice coil) 
sets up a magnetic field that varies in 
time at the same audio rate as the cur- 
rent. This magnetic field, in turn, re- 
acts with the strong fixed field in which 
the voice coil is suspended and causes 
the coil to move. The movement of 
the coil is in reality a vibration at the 
audio rate at which the current varies. 
As the voice coil vibrates, a diaphragm 
attached to it also vibrates and moves 
the surrounding air that affects the ear 
and makes the sounds audible. 

Dynamic speakers can be classified 
into two distinctive types : electrody- 
namics and permanent -magnet dy- 
namics. In the electro-dynamic a coil 
of wire is wound around a central pole 

Rect. 

j4fD 

Field 

Fig. I. The speaker field coil is used as a 

filter choke in this circuit, with large elec- 
trolytic capacitors to attenuate the hum. 

Fig. 2, below, shows a . method of using 
the field as a screen supply -drop resistor. 
Care must be exercised in measuring the 
resistance and drop so that neither the 
speaker efficiency or rectifier efficiency 

is impaired. 

Rect. 

Field 

EDITOR (ON LEAVE) 

piece. A magnetic field is set up for 
operation of the speaker by supplying 
this coil with d -c from a suitable source. 

The field for the permanent magnetic 
(p -m) speaker, on the other hand, is 
supplied by means of a powerful per- 
manent magnet made of alnico, 
nipermag or a similar alloy. 

An adequate speaker baffle is im- 
perative for low -frequency output, the 
smallest dimension being equal - to, or 
greater than / wave -length of the 
lowest frequency to be properly repro- 
duced. The baffle should have an ir- 
regular outline so as not to exhibit 
sharp cut-off characteristics. Without 
an adequate baffle, sound pressure at 
low frequencies is prevented from being 
built up, because of the short path from 
front to rear of the speaker. Theoreti- 
cally, at 100 cycles the shortest :dimen- 
sion should be about 5/ feet. 

Because of these cumbersome dimen- 
sions baffles are not suited to home 
use and many devices have been in- 
vented to replace them. All designs 
are based on the theory that radiation 
from the rear of the speaker must not 
be allowed to cancel the direct radia- 
tion from the front. One class of de- 
vice aims to completely dissipate the 
rear radiation making any cancellation 
impossible. There can be no openings 
in the speaker cabinet so the sound 
must be absorbed by directing it along 
paths lined with special sound absorb- 
ing material. Another class of service 
aims to make the bass notes travel such 
a path that they are radiated in phase 
with the direct front waves and are 
thus put to good use. The dimensions 
are critical in these designs and a great 
deal of research work has gone into 
them to get the present high quality re- 
production. The rear high frequencies 
must be completely absorbed because 
only a very limited spectrum can be 
properly, phased. Cancellation would 
begin to take place if the range were 
extended. Stromberg Carlson's Laby- 
rinth is a notable example of develop- 
ments in this field. 

In the p -m speaker a powerful mag- 
netic field is set up around the voice 
coil as a result of the shape of the 
magnet and the placing of the pole 
piece. The newer types of magnetic 
materials assure the permanence of 

this field over years of operation. 
The problem of a d -c supply for the 

field coils of the electro-dynamic 
speaker, on the other hand, has always 
been an interesting one. The earliest 
types of electrodynamics employed 
separate field supplies. Some of these 
were of the low -voltage type and used 
a dry -disc rectifier fed from a step- 
down transformer ; others utilized an 
80 rectifier tube. RCA brought out a 
speaker with a 110 -volt copper -oxide 
bridge circuit rectifier which eliminated 
the need for a transformer. 

Most modern receivers supply the 
field from the main rectifier. Various 
methods are used. By far the most 
popular is the one in which the field 
is used as the filter choke. (See Fig. 
1.) Other methods include use of the 
field as a screen -supply drop resistor 
and bleeder (Fig. 2) ; in the negative 
high voltage lead as a choke and as 
C -bias drop resistor (Figs. 3 and 4) ; 

or in shunt with the rectifier output. 
The circuit in Fig. 1 shows the field 

as a choke with large electrolytic con- 
densers to attenuate the hum. The 
larger the first condenser the less the 
speaker hum, but the rectifier has to 

Fig. 3. (Above) The bias for the 
output stage has often been obtained 
from a resistance divider across the field 
coil which was connected in the nega- 
tive leg of the power supply. Fig. 4 
(below) shows the same application 

with a tapped speaker field. 

High voltage 
winding 

HVCT 

Field 

c - 
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Fig. 5. Some receivers used a tapped 
output transformer to reduce hum. The 
circuit shown in Fig. 6 (right center) may 
be substituted where duplicate replace- 

ments cannot be obtained. 

handle larger instantaneous charging 
currents which, if excessive, may wreck 
it. Where excessive speaker hum is 
encountered due to insufficient field 
filtering, insert a low value of resis- 
tance in series with the field at the 
point marked X in Fig. 1. The first 
condenser (connected away from the 
rectifier to the field end of this re- 
sistor), can then be increased appreci- 
ably without damage to the rectifier. 
Values from 50 to many hundred 
ohms are used for this resistor. 

A tapped field, where the screen 
supply and bleeder currents are used 
to energize the coils, is shown in Fig. 
2. Smoother d -c is required for this 
application and a filter choke is usually 
employed in receivers with this ap- 
plication. Figs 3 and 4 show the field 
connected in the negative leg of the 
power supply. In Fig. 3 bias for the 
output tubes is obtained by means of 
a resistance divider. In Fig. 4 the 
field is tapped at a point to provide the 
proper bias. 

Hum 
To reduce the hum in the speaker 

output due to field supply ripple, hum - 
bucking coils or shading rings are 
used. Hum voltage in the bucking 
coil is used to cancel that in the field 
coil. By carefully adjusting the num- 
ber of turns in the bucking coil the 
fundamental frequency can be com- 
pletely cancelled out. Because of the 
wave form distortion, however, some 
harmonics always remain. 

Repairs 
Until recently it was rarely profit- 

able to make extensive adjustments and 
repairs on speakers and speaker parts. 
Shortages have changed all this, how- 
ever. It is now not only profitable, but 
also patriotic to go to great ends to 
make the old speaker do. Because of 
this it is advisable for the Service 
Man to make a study of the different 
parts obtainable for speaker repairs. 
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It is possible to. obtain, through regular 
jobber, channels, speaker voice coils; 
spiders of different types; and of 
course, complete cones; field coils and 
spacers. 

Broken spiders can be replaced at 
small cost and without much difficulty. 
Rattles are often due to loose dust cov- 
ers or poor cementing around the 
periphery of the cone. A good grade 
of speaker cement is a sure cure for 
these. It can also be used in cases 
where the flexible voice -coil leads hit 
up against the cone. 

Where there are particles in the air 
gap, it is frequently possible to blow 
them out by using compressed air. In 
using compressed air, however, care 
must be taken that the blast of air 
does not injure the cone. In other 

Fig. 6. This circuit can be substituted for 
that of Fig. 5, where duplicate replace- 
ments are not available. Condensers a or 
be should be increased to reduce the hum.' 

cases loose particles which are in the 
inner air gap can be removed with a 
thin speaker shim. A small clean 
camel's hair brush will often help. 

Recentering of voice coils is not a 
new process to most Service Men. 
Every good shop is already equipped 
with complete sets of speaker shims and 
suitable S wrenches expressly for this 
operation. 

In some speakers the voice coil, spider 
and cone are cemented together and 
recentering seems impossible. It should 
be remembered, however, that the ce- 
ment used is of a special thermoplastic 
type which melts when heated and 
hardens as soon as it cools. Because 
of this it is possible to "make adjust- 
ments to recenter the voice coil in these 
speakers. 

The first operation is to insert at 
least three shims in the air gap properly 
spaced to hold the voice coil in the 
right position. It is important that 
metal or paper shims are used for this 
application since celluloid is certainly 
not adapted to the application of ex- 
cessive heat. 

Turn the speaker with the cone fac- 
ing downward and hold the tip of a 
large and very hot soldering iron 

against the end of the pole piece. 
Keep the soldering iron in this 
position until the cement is thor- 
oughly soft. This will take a minute 
or more. Remove the iron and allow 
the speaker to cool. When the shims 
are pulled out the coil should be per- 
fectly centered. 

This method may require some prac- 
tice before you can melt the cement 
just enough to permit the voice coil 
and spider to move slightly with re- 
spect to each other but it is very ef- 
fective where the difficulty is due only 
to an off -center voice coil. 

Replacements 
In a-c/d-c receivers, where the 

speaker field is used as a filter choke 
in series with the entire B supply, the 
coil usually' has a resistance of 450 
ohms or less and is wound with No. 33 
to No. 35 wire. Because of this rather 
heavy wire speakers of this type rarely 
open inside the field coil. 

Where the field supply in an a-c/d-c 
receiver is obtained by connecting the 
coil across the output of the rectifier the 
resistance used is from 2,000 to 4,000 
ohms. Field coils of this type are 
wound with No. 36 to No. 39 wire 
and are more apt to open. P -ms, 
where available, are readily substituted 
for this type of circuit since after dis- 
connecting the old speaker, and recon- 
necting the plate and B plus connec- 
tions for the p -m, no other changes need 
be made. 

A great deal of tolerance is per- 
mitted in making replacements in a -c 
receivers. A 25% variation in the re- 
sistance of the field coil will not ap- 
preciably affect reception. Even in 
cases where tapped speakers are em- 
ployed (Figs. 2 and 3) substitutions 
may be made, ignoring the necessity 
for the tap. The proper voltage re- 
quired at the tap may then be obtained 
by means of a resistance divider such 
as is done in the case shown in Fig. 4. 
Of course, if a tapped speaker is used, 

Fig. 7. A resistance may be used to re- 
place the speaker field in a circuit where 
the latter is used to provide the screen 
drop. A p -m may then be substituted for 

the electro. 
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TO KEEP 'EM LISTENING... 
HOME SETS MUST BE SERVICED 
Second in importance only to direct war 

work is your job and ours of keeping the 

family radio sets of the country in good repair 

for the quick and widespread dissemination 

of information. 
To furnish the resistors and controls so vitally 

needed for all the equipment required for speed- 

ing up the war effort is now our No. 1 job and 

will continue to be until Victory is won. Actu- 

ally, our greatly increased manufacturing facili- 

ties are 100% utilized three shifts per day on 

this all-important war work. 

However, we have devised means for furnish- 

ing a supply of the resistors and controls needed 

for servicing home sets and it will not be neces- 

sary for servicemen to use substitutes 

of unknown or doubtful quality for 

replacements. 

TYPE BT METALLIZED RESISTORS -These famous 

resistors will be furnished from our stock 

from which we formerly supplied leading radio 

set manufacturers. These resistors will be of 

exactly the same quality, ranges, and tolerance 

used by the large manufacturers before they dis- 

continued making home sets. 

VOLUME AND TONE CONTROLS-Plans have 

been completed to simplify the IRC service re- 

placement line, eliminate special units that can be 

replaced with universal types, and assemble new 

stocks from materials and parts on hand which 

can be done without interference with production 

for war needs. As in the past, you can count on the 

well-known IRC construction and noise -eliminat- 

ing features to assure long, quiet perform- 

ance on any service replacement job. IRC 

quality standards will be rigidly maintained. 

INTERNATIONAL RESISTANCE COMPANY P° L DEBLPH A, PSTREET ENNA. 
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Fig. 8. In a-c/d-c sets which employ a 

speaker field which is connected to one 
of the diodes of the rectifier with a 

separate filter condenser, no additional 
parts are required. 

closer tolerances must be observed. 
A good many receivers of different 

makes were introduced recently with 
a tapped output transformer, such as 
that shown in Fig. 5, where the tap was 
used for hum neutralization. If re- 
placement of such a transformer is 
indicated and duplicates are not avail- 
able, the circuit shown in Fig. 6 may 
be substituted. Condensers a or b 
should be increased to reduce the hum 
level. 

If a speaker, or speaker field, is re- 
placed and a new hum bucking coil is 
required it is a simple matter to wind 

twenty to forty turns of No. 22 dcc 
wire over the field coil and to con- 
nect these in the proper phase, in series 
with the voice coil, to minimize hum. 

Where the speaker field is used as a 
screen drop or other section of the 
divider circuits a resistance of the 
proper value can be substituted and, 
where available, a p -m speaker can be 
used instead. 

There are a few cases where exact 
duplicate speakers must be used. With 
a little thought and minor changes in 

design practically all types of electro- 
magnetic speakers can be replaced with 
p -ms. They may be fitted to most auto 
sets, saving from 1 to 1%2 amps. bat- 
tery drain when replacing an electro- 
dynamic. 

An obvious advantage is the elimina- 
tion of open field problems especially in 
high -resistance speakers wound with 
very small wire. Sets used near the 
water, or in a damp climate are particu- 
larly prone to this trouble. Then there 
is no need for a hum -backing, or neu- 
tralizing coil. When a shunt field has 
been used, eliminating the field load 
lessens the current drain on the rec- 
tifier tube and also, in time, saves the 
customer something on the power bill. 
Eliminating the field loads also raises 

Fig. 10. Difficulties with shortages are 
even evident in original receivers shipped 
from the factory. This Belmont Model 
6D14, released many months ago, pro- 
vides for the possibility of either a 

p -m or an electro. 

Fig. 9. A-c/d-c receivers that employ a 

450 -ohm, or similar, electro-dynamic re- 
quire the addition of an r -c filter when 
a p -m is used as a substitute. It may 
also be necessary to increase the ca- 

pacity of the filter condensers. 

the B voltages, allowing greater sensi- 
tivity and increased power output. 

A small stock will suffice for uni- 
versal replacement purposes since there 
is no need of a variety of field resis- 
tances. P -ms require less space than 
electros, too. Hence problems of in- 
stallation in close spots should be mini- 
mized. Having no field coils, there is 
no heat developed-an important factor 
in midget receivers. P -ms are fully 
(lust -proof, eliminating the possibility 
of rattles due to dust particles. 

With alnico and similar alloy mag - 
(Continued ois fiage 17) 
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Triplett Portables speed up electrical testing 

with the dependable accuracy that is a vital 
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Model 625 
Models 625 D.C. and 635 A.C. Portables 
are unequalled for today's rush in produc- 
tion testing or the rigid requirements of 
laboratory checking. These highly attrac- 
tive molded case instruments have long 
4.58" hand calibrated mirror scales. The 
hinged cover closes when instrument is 
not in use, for added protection. Black 
molded case for D.C. instruments; A.C. is 
red. Size is 6" x 5 %" x 2 2". Has detach- 
able leather strap handle. 

Model 425 
Another new Portable combining attrac- 
tive symmetrical case proportions, a long 
readable scale, and requiring a minimum 
of bench space when in use. A real beauty 
in design for those preferring something 
different. Case and base are molded; base 
size 5" x43/". Model 425 D.C. (3.12" hand 
calibrated mirror scale); Model 435 A.C. 
(2.88" hand calibrated 'mirror scale.) 

THE TRIPLETT ELECTRICAL INSTRUMENT CO. 
BLUFFTON, OHIO 
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Please enter annual subscription (12 issues) 
for each of the undersigned for which payment 
is enclosed at the rate of $1.00 each; foreign 
$2.00. (This rate applies only on 4 or more 
subscriptions when occupations are given ) 
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Geared to the 
Wartime Needs of 

Radio Service 

When Exact Duplicates are Unavailable 
Data prepared by a group of leading receiver 
design engineers discussing various circuits and 
procedure necessary for making component 
substitutions. 

When even Substitutes are Unavailable 
Articles by Editor Herzog and engineers from 
parts companies and laboratories dealing with 
repairs of components and accessories. 

When Industrial Electronic Service is Required 

Technical discussions by Alfred A. Ghirardi and 
other engineers who specialize in electronic de- 
velopment-for industry, for control, for protec- 
tive use. 

When the Latest Data on Circuits is Needed 

Henry Howard's circuit analyses each month with 
diagrams and parts values. 

Sound-Case Histories-Shop Notes 

Remember that until further notice 
the Group Rate($1.00 Yearly instead 
of the regular $2.00 Yearly) is still hi 

effect. 
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SHORTAGES 
(Continued from page 14) 

nets, more field energy (higher flux 
density in the voice -coil air gap) is pro- 
vided than is ordinarily available in the 
average size electrodynamic speaker. 
This will permit greater power output 
from the set as well as improving the 
sensitivity and low -frequency response 
of the speaker. In replacing magnetic 
speakers now being used in some - in- 
expensive midgets, the improvement in 
sensitivity, quality and power output 
will be very marked. In most cases, a 
p -m speaker will do a better job than 
the electro that it replaces. 

Fig. 8 shows the changes required 
in replacing a shunt field speaker in 
an a-c/dc set. At A, the field has its 
own separate B supply which is usually 
the case. The two rectifier cathodes are 
tied together thereby dividing the load 
and halving the internal resistance. The 
tube life will be increased after sub- 
stitution and the B voltage raised a lit- 
tle. The shunt field filter condenser Cl 
should be used to help along the B 
filter. If a choke had been used, it 
may as well be let alone, the power tube 
deriving voltage from the filter output. 
However, it may be permissible to sub- 
stitute a resistor, switching the power 
tube to the rectifier output. 

A p -m speaker may be substituted di- 
rectly for a magnetic, no changes being 
necessary. 

Summary 
Receivers in use today invariably 

employ speakers of the moving coil type 
known as dynamics. These speakers 
may be divided into two general 
classes : the electrodynamic and the 
permanent -magnet dynamic or p -m 
speaker. 

Direct current to energize the field 
coils of the electrodynamic is obtained 
in various ways as depicted in the cir- 
cuit diagrams that accompany this text. 

In replacing electrodynamics, the 
chief requirement is that the new speak- 
er has a field coil that is capable of 
carrying the current which will flow 
through it and that it is also capable 
of dissipating the heat that this current 
will create. Tolerances are not criti- 
cal and variations up to 25% are per- 
missible in all types of replacement. 
Where the field is used as a bias sup- 
ply some adjustments of resistors or 
slight circuit changes may be required 
to accommodate great variations in 
value of the speaker field. 

In practically every, instance a p -m 
can be used to replace an electrody- 
namic. Generally results obtained will 
be an improvement over previous op- 
eration. 

PHILCO 42-1005, CODE 121-122 
Pickup change: Two types of photoelec- 

PRECrAUTION 
AGAINST AN UNTIMELY END 

ARIPE old age is predicted for this 
Utah Vibrator-because of the pre- 

cision adjustment of the contact points. 
This delicate operation, performed by 
skilled hands, is responsible not only for 
the long life of Utah Vibrators, but for 
their correct electrical balance, current 
output, and freedom from noise. 

Utah contact points are adjusted to a 
specified clearance, with a variation of 
less than .0005 inches; the causes of 
failures so frequently found in ordinary 
vibrators are eliminated. This precaution 
avoids pitted or locked points, unsatisfac- 
tory performance and short life. Utah 
Vibrators are manufactured from only 
high quality materials, conforming to 
rigid standards. For example, the points 
are made of the best grade Tungsten, 

assuring the stamina to endure the most 
severe punishment. 

It is now more important than ever 
that communication functions at maximum 
efficiency-this is your responsibility and 
your contribution to the defense of the 
nation. Now-as always-the Utah trade- 
mark is your assurance of satisfactory 
performance. Utah Radio Products Com- 
pany, 816 Orleans Street, 
Chicago, Illinois. Cable 
Address: UTARADIO, 
Chicago. In the Argen- 
tine: UCOA Radio Prod- 
ucts Company, S.R.L., 
Buenos Aires. In Can- 
ada: 560 King Street, 
W., Toronto. 

SPEAKERS =TRANSFORMERS UTAH -CARTER 

tric pickups (9) were used on Code 
122 models. One consisted of a metal 
tone arm and the other a plastic arm. 
When using the plastic tone arm a 3 -oz 
counterweight (Philco Part No. 318- 
2863) must be used in the supporting 
end of the arm. A new tone arm bumper 
(Part No. 54-4167) is also required. 

PHILCO 42-1015, CODE 121 

Production changes: Beginning with 
chassis marked run 2, a filter circuit 
was added to the 6L6G output tubes to 
reduce hum. This circuit consists of a 
0.1-mfd, 200 -volts condenser (89) and 
a 100,000 -ohms resistor (90). This 
change is shown on the schematic dia- 

gram in the service bulletin. A few early 
production models do not have this 
change. 

Beginning with run 3, condenser 
(62) was changed from 0.006-mfd, 400 - 
volts to 0.05-mfd, 400 volts. A few 
early production models do not have this 
change. 

To avoid coupling the broadcast loop 
and the set wiring on Model 42-1015, 
it is necessary that the loop be mounted 
in the cabinet with the terminal hav- 
ing the red, or red -white lead towards 
the rear of the cabinet. The loop lead 
mentioned is connected to No. 2 termi- 
nal on the loop terminal on the rear of 
the chassis. 
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By HENRY HOWARD 
SYNTHETIC bass, permeability 

tuning and a combination broad- 
cast -short-wave loop circuit are 

among the features found in the re- 
ceivers that are analyzed this month. 

Ward 14BR-734B and 735B 

Ward's Airline models 14BR-734B 
and 14BR-735B 7 tube, 2 band a-c/d-c 
sets features one type of synthetic base 
in which a low pass filter is connected 
between the first audio cathode and the 
power tube cathode. Fig. 1 shows the 
circuit containing three series resistors 
and two shunt condensers in a double 
"T" type of filter. This receiver also 
uses a shunt speaker field and screen 
grid regeneration in the 12SK7 i -f 
stage. The pilot lamp, which is con- 
nected across half the 35Z5GT filament 
in the usual manner, is shunted with a 
150 ohm, 1/3 watt resistor. This pro- 
tects the rectifier filament in the event 
the pilot light blows out. This protec- 
tion is at the expense of quite some il- 
lumination, however. 

Fig. I (below), Ward's Airline 7 -tube, 
2 -band a-c/d-c receiver. Fig. 3 (right), 

Truetone D4220. 
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Belmont 7D22 

Fig. 2 shows the antenna input cir- 
cuit of Belmont's model 7D22 which 
contains a broadcast loop and open- 
ended shortwave loop acting as a short 
standard aerial. The external antenna 
is connected to the loop primary which 
is shunted by a .00015 mfd. condenser 
for by-passing shortwave signals to the 
shortwave transformer. Note the tap 

I 

on the shortwave secondary which re- 
duces the loading due to the large tun- 
ing condenser, permitting higher im- 
pedance in the tuned circuit and, hence, 
sharper tuning and more gain. There 
is also an r -f choke in the "B" minus 
lead to the oscillator and converter for 
additional stability. The chassis is not 
an active part of the circuit; hence, 
there is more chance for stray coupling. 

Truetone D4220 
Fig. 3 shows a complete typical sim- 

ple type of auto receiver of the lower 
price range using permeability tuning 
and a standard 4 -tube lineup with recti- 
fier. This is model D4220 of True - 
tone, containing four push -buttons 

(Continued on page 22) 

TECHNICAL DATA 
TUNING RANGE S29 TO 1600 N.C. 
SENSITIVITY II ̂MORDAUS 
SELECTIVITY Yt .C. AM 1000 R.C. 

ES 
POWER CONSUMPTION 

RADIO CHASSIS 37.6 sees 
POWER 

N E C 

OUTPUT 
O , 1.11 WATTS O 

MAI(. POWER OUTPUT 1.9 WATTS. 
SSR.C. 

U -'cam RED DOT 

B.C.& S.W. 
OSC. COIL 

VIEWED FROM LUG SIDE 

6K6GT 

O © 
USE TCT TÇ.ó5 P1 _II I PIEID A.oS 

- 

ü 

N E 

105- 
TO 125 V. 
A.C. D.C. 

LINE 

12SQ7 6S7G 
2ND. DET.A.V.C. IST. AUDIO 

R9 

.006 
97 CIO 

SoMs- 

.00 

C18 

std 
R10 

5Mec 
oq 

CI9 = II C20 

0005 

M 

R I I 

-NVMVv 
z0 

35Z5GT 
RECTIFIER 

C22 

d .00025 
5 .02 

R14' 
C23T1 

35L6GT ® TT OUTPUT 

RIS 

Ego 
00 

R 
R 20 
17 

$$,..1.L. 3,4 
AI R18 

C2 

F É D 

C2 

C25 

OC29 

R21 

R19 

2ooA- f C27 + I--I-f 

I I 

C2B 

40 Ili toI lu 2.0 
M40 MFO MFO 

3 

SWITCH 

CNONLTÂDL 
_11_0 

CI7 
RED DOT 

o p 
SHORT WAVE ANT COIL 

VIEWED FROM LUG SIDE 

2 7 7 7 772 
O P_Fl 

N N N N 

11 

4 

18 SERVICE, JULY, 1942 

www.americanradiohistory.com



 

C 

B 

CD S 

.00015 

®ç 
0 

D E F 

SI 

G 

H 

A I 

BAND5WITCH 
VIEWED FROM REAR 

1N BROADCAST 
POSITION 

= r 
Ti 

pt C3 

Ii 
D 

C5 
.05 

TECHNICAL DATA 
TUNING RANGE 
540 TO 1600 K.C. 
9.0 TO 12.0 M.C. 

SENSITIVITY 15.,..a./AVE. 
SELECTIVITY 45 K.C. 
AT 1000V AT 1000 K.C. 
OUTPUT 700 M. W. 
UNDISTORTED IN VOICE COIL 

POWER CONSUMPTION 
35 WATTS 

I. F. 455 K.C. 

C 

8 

12SJ7 
MI%ER 

I 

CII 
05 

1 2SQ 6S7G 
2 ND. DE T. A.V.7 C. IST. AUDIO 

.0002 
C 15 0-1 

K D 

RED DOT 

B.C.A. S.W. 
OSE. COIL 

VIEWED FROM LUG SIDE 

R4 

C13 

96 

9 

C18 
R12 

£ R7 CIÌ Rltn 
,_1104, 

N j.2ncó S0MC19 ' I 'IC20 

R5 
0 

C22 

C24 

35ULTPUT6GT T6 T7 O 

,-,C10 

C 

51 

A 

12 

v0!_0_QP-- 
LI 

N E 

O 

TC14 1 1 

NO. 241-B 

105 
TO 125 V. 

LINE 

RED DOT 

SHORT WAVE ANT COIL 
VIEWED FROM LUG SIDE 

D rO 
52 

$ViITCH. OS 

OCONTROL 
C17 

921ó 

R19 

ZOO 

C26 + C27 - + 
028 

L Zo L. 
MS-0YMFO 

I 

Y4o 
FO 

2 7 7 277772 
r 

J O 
rv _ _ 

3t. 
COIL 

Fig. 2 (top), the Belmont 7D22, and Fig. 4 (bottom), Stromberg-Carlson's Model 935. 
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cts 5'' 

By C. H. FARRELL 

Practically every head - 

HEADLINES line one reads nowadays 

AND has a migraine factor for 
HEADACHES the business man reader. 

The radio servicer, read- 
ing news stories of the daily flood of 

regulatory ukases which are promul- 
gated in Washington, mentally calcu- 
lates the cost of the aspirin which he 
will have to take in order to overcome 
the effects of increased record keeping. 
For radio servicers are, as a group, no- 
toriously averse to keeping track of 
such things as cost figures, running in- 
ventory records and filing systems. As 
I have pointed out in these despatches, 
this aversion is not in itself, ground 
for criticism, the radio servicer being, 
as he is, 75% avocationist and 25% vo- 
cationist. Too many of the boys are 
more concerned with the interesting 
aspects of an unfamiliar radio circuit 
than with the amount of moolah the 
repair of that receiver will bring into 
the till. But the lackadaisical days are 
gone forever-or at Ieast for the dura- 
tion of the war. The consumer service 
price ceilings will bring every operator 
of a service establishment sharply to 
heel. It is well worth your while to 
become familiar with every last detail 
of this Regulation. Many questions will 
be asked, and I have picked out some of 
the more usual ones. They are pre- 
sented herewith in Question and Answer 
form: 

Q. What is the maximum price regu- 
lation for consumer services? 

A. A separate price regulation plac- 
ing a ceiling on consumer services. 

Q. What is a consumer service? 
A. A consumer service under the 

regulation is a service rendered in con- 
nection with a commodity for the ulti- 
mate consumer such as the housewife, 
the motorist or the farmer. But 
consumer service as used in this regu- 
lation does not include an industrial or 
commercial service, the ceiling prices 
for which were set by the General Max- 
imum Price Regulation and became ef- 
fective last May 11. 

Q. What are examples of consumer 
services? 

A. Laundry, dry-cleaning and shoe 
repairs are some of the most common 
services performed for consumers. 
Others are the lubrication or repair of 
a private passenger car, the developing 
and printing of amateur films, the re - 
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pair and servicing of home radio sets 
and electrical appliances, and the shar- 
pening of household knives and scis- 

Q. What are the maximum prices on 
consumer services? 

A. The highest prices which the sup- 
plier of the service charged in March 
1942. 

Q. Are prices on services standard- 
ized by this regulation? 

A. No, the regulation simply places 
a ceiling for each establishment at the 
highest price it charged for a service 
in March 1942. But ceiling prices will 
vary from shop to shop just as uncon- 
trolled prices varied in March. 

Q. May prices be charged below the 
ceiling? 

A. Yes, the regulation does no more 
than place a top limit beyond which 
prices cannot go. 

Q. What are the provisions about 
licenses? 

A. Every person selling a consumer 
service is automatically licensed under 
this regulation, and every new seller 
automatically is licensed. There is no 
certificate or other actual license, bui 
t'he seller is licensed nevertheless. 

Q. What is the purpose of the li- 
cense? 

A. It is a method of enforcement. 
If a seller, after a warning from OPA, 
violates the regulation, a court of 
proper jurisdiction may suspend the li- 
cense for as long as 12 months. With- 
out a license it is illegal to sell services 
which are under this regulation. 

Q. Must a service establishment post 
any ceiling prices in a manner similar to 
the "cost -of -living" posting rules of the 
General Maximum Price Regulation? 

A. No, the regulation does not re- 
quire any service establishment to dis- 
play a list of the ceiling prices. 

Q. But does not the consumer serv- 
ice establishment have to make some 
list or report of its ceiling prices? 

A. Yes, every person supplying a 
consumer service over which this regu- 
lation sets -a price ceiling must prepare 
by September 1 a complete list of the 
highest prices he charged for all serv- 
ices he supplied during March for 
which prices were regularly quoted in 
that month. This report must also show 
any pricing method regularly used in 
March, and all customary allowances 
and discounts. 

Q. Is this list open to inspection? 

A. Yes, on and after September 1, 

1942, it must be available to anyone 
during business hours. A copy must 
also be filed with the local War Price 
and Rationing Board by September 10. 
However, a person selling a consumer 
service other than at retail need file 
only the statement with the War Price 
and Rationing Board, if the statement is 
accompanied with an affidavit that dis- 
closure would result in substantial in- 
jury. 

* * * 
That greatly misunderstood 

NRPDA individual, the radio parts 
TO distributor, may not be able 
NEDA to wangle an exact replace- 

ment transformer for one of 
the old time Majestics or Radiolas to- 
day, but that inability is not a measure 
of his service to you. If you think you 
are an orphan of the OPM storm, your 
mental anguish is as nothing compared 
to that of your parts and tube supplier. 
His problem is a hundred fold greater 
than your, for upon his shoulders falls 
the responsibility of obtaining sufficient 
replacements to keep his servicer cus- 
tomers functioning. When he does 
fall down, it is through no fault of his 
own. Just as you have a hard time 
explaining to some of your customers 
that the armed forces of the United 
States come first in production of any- 
thing which may assist in kayoing the 
forces of evil, so he has difficulty in 
convincing you that shortages of the 
parts you want are the fault of Old Man 
Mars. I know parts jobbers. I like 
them. I think they are doing as fine 
a job under difficult conditions as any 
group of merchants in this country. 
And, faced with many difficulties which 
seem, at the moment, insurmountable, 
they have not lost sight of the fact that 
the war will be over one day and when 
that happy day dawns, they want to be 
fitted to carry on in a post war world 
which, as far as the radio s,ervicing bus- 
iness is concerned, will be vastly dif- 
ferent from present concepts. 

Parts Distributors have already had 
a taste of the importance of the elec- 
tron tube in industry. They have been 
supplying many of our war materiel 
producers with scores of electronic de- 
vices which were calculated to speed up 
production. They know that the sur- 
face of the `industrielectronic' market 
has not yet been scratched; that the 
electronic tube and what goes with it 
will be put to peace time uses on a 
scale which staggers the imagination. 
And they know that their job will be 
then, as it has been in the past, to en- 
courage servicers to acquaint them- 
selves with new electronic develop- 
ments. 

Recognizing this fact, it is small 
wonder then, that the National Radio 
Parts Distributors Association, in con- 
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vention assembled on June 8th, changed 
the name of the organization to Na- 
tional Electronic Distributor's Associa- 
tion. 

The change in name is significant. 
It is a harbinger of bigger and better 
things in the future for the radio serv- 
icer who is alert enough to sense the 
shape of things to come. It is a posi- 
tive sign that the American Electronic 
Distributor is aware of his responsibity 
co you, his embryonic ELECTRONIC 
SERVICERS. 

* * * 
Because, way back in April, 

SOUND 1941, I wrote, in these des - 
AND patches, that I could envision 
FURY no acute shortage of the re- 

placement parts and tubes 
necessary to keep our radio front open, 
I have been no little pleased at some 
of the recent decisions of the Office of 
Production Management. Many of the 
blatant and doleful prognostications 
I've heard about the crack down on 
civilian radio replacement parts and 
tubes I have dismissed as being full of 
sound and fury-signifying nothing. I 
have felt that the powers that be in 
Washington would never lose their 
sense of proportion to the extent of al- 
lowing the American Public to be less 
than fully informed on wartime devel- 
opments. I have always considered 
radio as a weapon comparable with any 
weapon employed in fighting the war. 
Without the split second communication 
which America's 64 million radios 
make possible, I am certain that our 
war production effort could ,not have 
made the vast strides which have struck 
the fear of God into the hearts of Hitler 
and his satellites". 

Therefore, the recent decision of 
OPM to permit the manufacture of 20 
million replacement tubes during the 
last half of 1942 came as no surprise to 
me. That is tube production (for re- 
placements) at the rate of 40 million 
for the current year. In 1941 the total 
number of replacement tubes sold in 
this country was 33 million. The in- 
genuity of the condenser manufacturers 
has overcome possible copper and 
aluminum shortages. Perhaps some of 
the replacements which utilize alternate 
materials will not meet the high stand- 
ards which have prevailed heretofore 
but there is nothing the matter with 
most of them. 

I repeat what I wrote in April, 1941, 
"I anticipate no seriqus shortage in 
those parts and tubes which are essen- 
tial to keeping the nation's radios in 
good operating order." 

* * 
Perhaps you will have diffi- 

TIME culty in getting railroad re - 
AND servations for your vacation 
SPACE trip this summer, but c'est le 

guerre. Troop trains take 

WHAT NOW? 
No one can predict what changes may have to be 
made in condensers, or what additional types may 
yet have to be eliminated to conserve vital materials 
for War needs-BUT ... 

The fact remains that Sprague jobbers can still 
Sprague Midgets and EL prong -base 

dry electrolytics plus TC Paper Tubulars-and these 
three famous condenser types will handle practically 
any radio set replacement job, including replace- 
ment of most wet electrolytics. The size may 
be different, mounting might occasionally require 

some ingenuity-but you can count 
on Sprague quality, and that's the 

`.. all important thing. j % 

É11 

Atoms are smaller, more 
dependable, cost less. Avail- 
able in all ranges and in 
many combinations. 

Sprague EL prong -base elec- 
trolytics are ideal for replac- 
ing can drys and can wet 
electrolytics. 

TC's meet every tubular -type 
by-pass condenser need- 
efficiently and economically. 

SPRAGUE PRODUCTS CO., North Adams, Mass. 
Qualify Components-Expertly Engineered-Competently Produced 

precedence over even such crack fliers 
as the Twentieth Century limited. The 
freight trains have, thanks to good 
management, been hauling much greater 
loads in comparable equipment than 
they hauled in peace time or even dur- 
ing the last fracas. The secret has been 

-scientific loading and routing. RCA 
recently announced a new and revolu- 
tionary method of packing radio tubes 
which is calculated to fit twice as many 
tubes in a given amount of shipping 
space than methods heretofore employed. 

No dog in the manger; RCA has of- 
fered in the interest of more efficient 
operation of the nation's shipping fa- 

cilities, to make its new packaging 
method available to any manufacturer 
or shipper. 

That's the stuff of which this na- 
tion is made. That is the spirit of con- 
servation and cooperation which spells 
the doom of the Unholy Axis Three ! 

What can you do to conserve time? 
What can you do to conserve vital ma- 
terials ? What can you do to conserve 
shipping space ? 

If all the time, space and materials 
which it is possible for the servicing 
fraternity to save were saved, they 
could be translated into a stack of War 
Savings Bonds THIS high ! 
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NIAKE IT 

for ` ' too 

That well-known Aerovox symbol shows resist- 
ance as well as capacitance. And that means 
the Aerovox line of resistors-fit companions 
indeed for Aerovox condensers. Wire -wound 
power resistors, fixed and adjustable, 10 to 200 
watt ratings; lacquer -coated carbon resistors; 
insulated -molded carbon resistors-all Aerovox 
labelled and backed by the Aerovox reputa- 
tion. Ask your jobber for Aerovox re- 
sistors as well as Aerovox condensers. Ask 

for latest catalog-or write us direct. 

In Canada: AEROVOX CANADA LTD., Hamilton, Ont. 

EXPORT: 100 Varick St., N. Y., Cable 'ARLAB' 

Don't FA L L 
for this one! 

Numerous complaints have re- 
cently reached us that subscription 
salesmen, who have no connection 
with SERVICE MAGAZINE, are 
offering subscriptions to SERVICE 
and then delivering another radio 
publication. 

Beware of this subterfuge! 

SER-CUITS 
(Continued from page 18) 

which operate on the main tuning ele- 
ment. It as an average sensitivity of 
8 microvolts, undistorted power output 
of 1..1 watts and a selectivity 1,000 
times down at 47 kc from resonance 
at 1,000 kc. 

In many of the new sets, including 
those of this series, the voice coils are 
grounded. This represents a new 
trend, for while we were accustomed 
to seeing some receivers so wired, it 
was not the usual thing. 

Belmont I 1 A25 

Belmont model 11A25 phono job of- 
fers some pertinent information on 
motor and turntable lubrication. No 
lubrication is required in the motor as 
oilless bearings are used. These bear- 
ings are made of an alloy with the oil 
squeezed in and are very satisfactory 
except under extremes of temperature 
(which are not encountered in phono 
operation). Turntable spindle bearings 
do not require lubrication for about a 
year after which they should be oiled 

A 

with one or two drops of a light grade 
oil. Do not over -oil ! This is a com- 
mon mistake. 

Stromberg Carlson 935 
Fig. 4 shows the audio system of 

Stromberg Carlson's model 935, a 16 

tuber with f -m. Starting with a 6SQ7 
1st audio, the signal runs through a 
filter, or equalizer, consisting of a .15 
meg. in parallel with 400 mmfd. to 
the first section of a 6SC7. A tone 
control with a plug-in bass choke ap- 
pears here in series with 10,000 ohms to 
grid. From the 6SC7, the signal goes 
through a low bass filter consisting of 
a tuned circuit and two shunt con- 
densers (not unlike a tuned power sup- 
ply filter) to the first 6L6 power tube. 
A 1.5 megohm feedback resistor is used 
from plate to plate. The second sec- 
tion of the 6SC7 serves as an inverter 
deriving its voltage from the 6L6 grid 
through a dropping resistor. All ca- 
thodes, including the push-pull output 
tubes, are heavily by-passed to ground 

Fig. 5 (bottom). The Belmont 6P1I 
6 -tube battery portable. 
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for low audio frequencies. This is un- 
usual, for the trend seems to be toward 
allowing a bit of degeneration here and 
there by leaving one or more cathode 
resistors unby-passed. It is quite un- 
usual to find a push-pull stage by- 
passed.. In a balanced stage, all even 
harmonics are cancelled but it is still 
possible for odd harmonics to get 
through. Thoroughness requires the 
by-passing. 

Belmont 6P1 I 

In Fig. 5, we have the Belmont 6P11 
6 -tube battery portable, with an econo- 
mizer switch and resistor in the 9 volt 
"A" battery circuit rather than in the 
"B" circuit as we commonly see it. 

www.americanradiohistory.com



INDUSTRY NOTES 
WARTIME CONDENSER CATALOG 

This is war, is the keynote of the new 
1942 Aerovox Catalog just off the press. 
Starting out with a cover that reflects the 
stern atmosphere of the huge plant work- 
ing day and night on the radio fighting and 
home fronts, the catalog lists those essen- 
tial condensers, resistors and test instru- 
ments in popular demand and therefore 
still produced, stocked and available for 
prompt delivery. A further wartime note 
is the inclusion of several pages of motor - 
starting replacement capacitor listings, in 
acknowledgment of widespread and grow- 
ing demand for refrigerator maintenance. 
A copy of this catalog may be had by ad- 
dressing Aerovox Corporation, New Bed- 
ford, Mass., or through the local Aerovox 
jobber. 

* * * 

SYLVANIA DISPLAY FEATURES OCD 
THEME 

A new window display for radio tube 
servicemen, featuring the headline "On the 
Alert to Keep Radios Working," has been 
produced by Sylvania. The aim of the dis- 

YD//NEED YONR RAP/0 /VOW - 
11711S AVIP /7 fyORK/46./ 

SYLVANIA RADIO TARES 

play is to build up the radio serviceman 
in the eyes of his home community as a 
servant enlisted in the vital business of 
home defense. 

* * 

WAR BOND AND RADIO TUBE POSTER 

A new War Bond and Radio Servicing 
Window Streamer has been released by 
Sylvania to servicemen through jobbers. 
Copy reads, "For the Protection of Your 
Country, Buy United States War Bonds 
and Stamps-For the Protection of Your 
Radio, Let Us Keep It In Service with 
Sylvania Radio Tubes." 

* * * 

NEW RCP CATALOG 

New RCP instruments for laboratory 
and production use, particularly for war- 
time uses, are described in the latest Radio 
City Products bulletin No. 126. 

Typical of the new RCP models is a 
sensitive Electronic Limit Bridge for pre- 
cision resistance testing, and a highly ver- 
satile multitester for quick and accurate 
production line tests. 

Copy of catalog will be sent on request 
to 127 W. 26 St., New York City. 

* * * 

NEW TUBE PACKING METHODS 

A revolutionary new principle of pack - 

YOU CAN'T WORK ANY HARDER 

grario'YOU CAN WORK MORE 

EFFICIENTIy 

Today servicemen are over -loaded 
with work and worrying how they're 
going to keep up with the rush. 

Now, there's a limit to the night 
work you can do-But, there's no 
limit to the increased production you 
can get from greater efficiency. 

Save precious hours - reach for 
your Rider Manuals on every job. 
Stop wasting time "guessing out" 
servicing information that your Rider 
Manuals can place right at your 
fingertips. 

RIDER MANUALS 
Volumes XIII to VII $11.00 each 
Volumes VI to III $8.25 each 
Abridged Volumes I to V $12.50 
Automatic Record Changers and Recorders 6.00 

A -C CALCULATION CHARTS 
A modern, streamlined engineering aid that greatly 
reduces the time heretofore required for alternating 
current engineering calculations. Two to five times 
as fast as a slide rule-and more fool -proof. 146 
charts-all direct reading-printed in 2 colors-opera- 
tive over a frequency range of from TO cycles to 
1000 megacycles. 160 Pages -9i/ x 12 in.-$7.50 

FOR EARLY PUBLICATION 
Inside the Vacuum Tube - complete elemen- 
tary explanation of fundamentals of vacuum 
tubes. 

OTHER RIDER BOOKS YOU NEED 
The Cathode Ray Tube at Work $3.00 
Frequency Modulation 1.50 
Servicing by Signal Tracing 3.00 
Meter at Work 1.50 
Oscillator at Work 2.00 
Vacuum Tube Voltmeters 2.00 
AFC Systems 1.25 

HOUR -A -DAY -WITH -RIDER SERIES-on "Alter- 
nating Currents in Radio Receivers"-on "Resonance 
and Alignment"-on "Automatic Volume Control"- 
on "D -C Voltage Distribution." 90e each 

John F. Rider Publisher, Inc. 
404 Fourth Avenue New York City 
EXPORT DIVISION: Rocke -International Elec. Corp. 
100 Varick Street, New York City Cable: ARLAB 

YOU NEED RIDER MANUALS 
TO "CARRY ON" 

ing radio tubes has been developed by 
Charles I. Elliott, a 27 -year packing en- 
gineer, for RCA. 

By adopting the new method, RCA alone 
is saving some 120 tons of packing mate- 
rial a year, and is able to ship approxi- 
mately twice as many tubes in a boxcar 
or truck, thus halving the need for critical 
shipping space. The new method supplants 
packing, handling, storing and shipping 
practices which have been common for 
many years. 

To extend the value of the new packing 
principle more quickly, RCA has granted 
patent rights to the new type cartons to 
other tube manufacturers. 

The American Standards Association is 
studying the possibilities of setting up an 
American War Standard covering the 

packaging of electronic tubes as a result of 
RCA's pioneering effort. 

With this new system, it is possible to 
pack 100 tubes in a sturdy carton for ship- 
ment while protected in two single piece 
heavy carboard trays, as against the many 
pieces of packing material formerly re- 
quired to pack the same number of tubes. 
The new trays are used to transport the 
tubes during the manufacturing and test- 
ing processes, where they were formerly 
handled in bulk. 

A further improvement in the handling 
of the smaller types of receiving tubes has 
been made in the form of a "clip" of 
cardboard which holds 10 tubes. During 
testing, warehousing and branding opera- 
tions, the "clip" of 10 tubes is handled as 
a unit. However, when the time comes for 
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POLYMET 
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plying the Army 
and Navy con- 

tractors with 
POLYMET Con- 
densers. Uncle 

Sam comes first 
with us. However, 

expansion of our 

facilities enables 

us to fill regular 
requirements with 
very little delay. 

POLYMET 
CONDENSER CO. 

699 E. 135th St. 
NEW YORK, N. Y. 

nt9 

The Mark of 

SOUND 
VALUES 
in Accessories 
and Supplies 

Radio Battery 
Adapter Harnesses 

and Plugs 

fo. Portable, Household, 
Farm Radio Sets 

A Practical Solution to a Pressing Problem 
With combination "AB" Battery Packs harder 
to get-separate standard "A" and "B" batteries 
are still easily obtained. In practically every 
case, radio sets designed to use combination "AB" 
packs can be adapted for separate "A" and "B" 
batteries by means of JFD Adapter Harnesses. 
No soldering - no cutting - just plug in. 

It's more economical to users-It's easier-It's 
more profitable to dealers. 

For more than a decade JFD 
has been foremost in the 

development and promo- 
tion of practical 

radio parts 
equipment. 
Each 

yea r 
more 
lead-- 
i n g 
dis - 

tributors 
feature JFD 

Products. Fast 
turnover and profits 

are assured. 
JFD IS NOW THE 

PRINCIPAL SOURCE 
FOR RADIO BATTERY 

ADAPTER HARNESSES AND 
RADIO BATTERY PLUGS. 

BATTERY DISTRIBUTORS 

Write for Discounts & Literature 

Always Something New for Radio Parts Jobbers I 

J. F. D. MANUFACTURING CO. 
4111 Ft. Hamilton Parkway. Brooklyn, N. Y. 
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the tubes to be packed into individual car- 
tons for shipment, the "clip" is torn into 10 
pieces along perforated lines, to become the 
interior support for each tube in its indi- 
vidual carton. Further, the old 31 -piece 
glass tube carton had resolved itself into 
a smaller, eleven -piece box. 

Perhaps most ingenious of all the new 
packing methods is that designed for "kit" 
packing of tubes, used to provide in one 
package the several types of tubes required 
for factory assembly of radio equipment 
and the tubes needed as replacement parts. 
It was formerly necessary to keep a stock 
of all sizes of kit packages. Now one sin- 
gle size box is provided for all types of 
kits. It is changed in size and shape by 
being torn the proper way along carefully 
designed perforated lines. Larger packing 
cases in which the .kits are shipped are 
made to telescope, so that they can be 
made larger or smaller as needed. 

"All the new containers are fabricated 
so that they can be laid out flat," ex- 
plained L. E. Mitchell, Manager of the 
Industrial Eng. Dept., under whom Mr. 
Elliott worked. "None of them is stitched 
or glued. The result is that empty cartons 
can be stored in one tenth the space for- 
merly required. Further, we are able to 
have the empty cartons returned from our 
customers time and time again at nominal 
expense, still further increasing savings 'in 
strategic materials, facilities and man- 
power." 

* * * 

KEN -RAD MERCHANDISING MATERIAL 
The Ken -Rad Tube & Lamp Corpora- 

tion, Owensboro, Kentucky, has launched 
a campaign for dealer use, coupled with the 
largest program of trade paper advertising 
in several years. A wealth of promotional 
pieces are offered in a new portfolio car- 
rying on the "Ken -Rad on Parade" theme. 

Among the display material offered are 
four new display cards, four window 
streamers, a new series of window cutouts, 
and a plastic animated tube display. An 
attractive authorized dealer wall plaque is 
also among the new material available. 

As in previous years a full line of year - 

Simple coding identi- 
fies each plug-in resis- 
tor in connection with 
given AC -DC set. But 

be sure it's a Claro- 
stat! 

Keep ihode 
AC -DC Sets 

PeAlaie. e 

JrThose 
burnt -out plug-in tube resistors in 

many AC -DC sets are readily and 
profitably replaced with Clarostat Uni- 
versal Types, which take care of most 
replacement requirements. By using these 
Universal Types you are cooperating with 
the war effort. * Ask your Clarostat job- 
ber for those plug-in resistors you need 
for given sets. 

cLqsTpT 
Gâo4 &teem 

Buy 
War 

Bonds 
and 
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Regularly 
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A 
"LAB" to 

fit your pocket 

MODEL 
739 

$10.89 
Dealer Net 

Price 

A.C. 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. DC Pocket Volt -Ohm -Milli - ammeter. Dealer Net Price $8.25 

WRITE FOR CATALOG 
SECTION 717 COLLEGE DRIVE 

READRITE METER WORKS, Bluffton, Ohio 

MUELLER 

CLIPS 
ARE ON THE FIRING LINE 
WITH RADIO EVERYWHERE 

Made in 10 sizes -from the tiny 
wee -pee -wee to the 300 ampere 
Big Brute 
Offered in both steel and solid 
copper 
Red and black rubber insulators 
to fit each size. 
A complete line with 

A CLIP FOR EVERY PURPOSE 
Send for free samples and catalog 806 

I 1 wO 
1565 E. 31st St. Cleveland, Ohio 

round merchandising helps are also offered 
including clocks, counter displays, shop 
garments, newspaper ad mats and technical 
bulletins. 

Dealers can secure copies of the "Ken - 
Rad on Parade" portfolio from Ken -Rad 
jobbers or direct from the factory at 
Owensboro, Kentucky. 

* * * 

SHURE'S NEW BOOKLETS, CATALOGS 
"Long Live Your Microphone" is the 

title of an interesting new 4 -color 16 -page 
booklet prepared and published by Shure 
Brothers, 215 West Huron Street, Chi- 
cago, Ill. 

This unusual booklet, an important con- 
tribution to the War Conservation Plan, 
tells in story and picture "how to get the 
best service from your Microphone." There 
are helpful hints on the use and care of 
Crystal, Dynamic, and Carbon Micro- 
phones ... practical pointers on Feedback, 
Cable, Plugs, Output, Response, and other 
valuable information. 

All the material and data are based on 
actual statistics from the Shure Service 
Department, and make it a practical guide 
for microphone users. 

The newest Shure Catalog shows the 
new Shure line which has been simplified 
to meet today's problems. Information is 
presented in concise practical form. Tech- 
nical data is given on Shure's dynamic, 
crystal, and carbon microphones for use 
in Ordnance Plants, Army Camps, Air 
Terminals, Broadcast Stations, Police 
Mobile and Station Transmitting Equ.p- 

ment, Industrial War Factories, OCD 
Control Centers, and all other important 
microphone applications. 

An interesting story also tells how mi- 
crophones are accurately measured. 

Copies of the catalog or booklet are 
available free of charge. 

PHILCO DISPLAY AIDS CONSERVATION 
An attractive counter display for dealers 

listing "15 Don'ts" to conserve the life of 
the average radio has been released by 
Philco. 

The displays were designed and spon- 
sored by Robert F. Herr, vice-president 
in charge of service for Philco Corpora- 
tion. Approximately 5,000 of them have 
been made available to Radio Manufac- 
turers Service members all over the coun- 
try 

* * * 

SYLVANIA TUBE DIVISION CHANGES 
H. Ward Zimmer, general manufactur- 

ing manager, has been appointed general 

1111.11111, 

by 
FRANK FAX 

FOR some time Sylvania has been 
trimming its line of tubes so as to 

ease the replacement problem. In many 
cases, by multiple etching, we've com- 
bined two or three tubes in one. 

That means that on many service calls 
where formerly you needed several 
types of tubes, you can now do a good 
job with just one type. 

But that's not all. Several slow -moving 
tubes have been lopped off. That 
should speed up turnover and stream- 
line your inventory. 

To help you get the maximum use 
and benefit out of these changes, we've 
prepared a Tube Simplification Chart. 
This gives a complete list of the 
Sylvania Tubes for which replace- 
ments are available, along with the 
substitute best adapted for each. 

These charts are available at your 
local jobber's. Better get one right 
away so you can put your tube stocks 
on a war footing now. 

And while you're at it, take a good 
squint at that line-up of punchy sales 
helps below. Check off the ones you 
need and see your jobber about them. If 
he can't supply you write to me in care 
of Hygrade Sylvania, Emporium, Pa. 
Dept. S-7. 

1. Window displays, 
dummy tube cartons, 
timely window stream- 
ers, etc. (From your 
Sylvania jobber only) 

2. Counter displays 
3. Electric clock signs 
4. Electric window signs 

5. Outdoor metal signs 
6. Window cards 

7. Persona Liz ed postal 
cards 
8. Imprinted match books 

9.Imprinted tube stickers 
10. Business cards 
11. Doorknob hangers 
12. Newspaper mats 

13. Store Stationery 
14. Billheads 

15. Service hints booklets 

16. Technical manual 
17. Tube base charts 
18. Price cards 
19. Sylvania News 
20. Characteristics sheets 
21 .Interchangeabletube 
charts 
22. Tube complement 
books 
23. Floor model cabinet 
24. Large and small serv- 
ice carrying kits 
25. Customer card index 
files 
26. Service garments 
27.3 -in -1 business forms 
28. Job record cards 
(with customer receipt) 
29. "Radio Alert" Post- 
cards 
30. Radio Caretaking 
Hints to the Housewife 

SYLVANIA 
RADIO TUBE DIVISION 

HYGRADE SYLVANIA CORPORATION 

SERVICE, JULY, 1942 25 

www.americanradiohistory.com



manager of operations of the receiving 
tube division of Hygrade Sylvania which 
includes three plants in Pennsylvania and 
one in New England. In continuing his 
general manufacturing managership, he 
will be in charge of equipment design and 
production, and general division purchas- 
ing. 

R. M. Wise, chief radio tube engineer, 
has been named general manager of oper- 
ations, special and large tube division. 

* * * 

R.C.P. VACUUM TUBE VOLTMETER 
Accurate measurements throughout the 

entire audio frequency range, including the 
ultra -high audio frequencies, are now said 
to be simplified by a new Model No. 666, 
a vacuum tube voltmeter, designed by Ra- 
dio City Products Co., 127 W. 26th Street, 
New York City. 

Essentially a peak type of voltmeter, 
Model 666 has a constant input impedance 
resistance of 16 megohms. Although de- 
signed for 105-130 volt, 60 cycle operation, 
provision has been made for external bat- 
tery operation through. appropriate termi- 
nal connections and a throw -over supply 
switch. The instrument is equipped with a 
4/ -inch rectangular meter having a move- 
ment of 0-200 microamperes. 

Ranges are 0-3-6-30-150 volts. Tubes 
used are type 6K6GT, 6X5GT, 6H6 and 
VR105-30. The latter is a voltage regula- 
tor, eliminating errors due to line voltage 
fluctuations. 

L SE HISTORIES 
PHILCO 42-1016, CODE 121 

Tone control change, run No. 4: Re- 
move 0.004-mfd condenser (96) and 
replace with a 0.02-mfd, 400 -volt. 

Remove 0.01-mfd condenser (96A) 
from its present location and connect a 
wire from switch contact to terminal 
panel lug. Change value of 96A to a 
0.02-mfd, 400 -volt condenser and re- 
connect from the plate contact of the 
Type XXFM tube socket to No. 6. con- 
tact of 6L6G tube (dummy lug) socket. 

Remove the wire from the grid con- 
tact of the Type 37 tube socket which 
comes from the treble tone control wir- 
ing panel. Reconnect this wire to No. 
6 contact (dummy lug) of the Type 
6L6G tube socket next to the Type 
XXFM tube. Connect a 10-mfd, 25 -volt 
condenser from the cathode of the Type 
7C6 tube to ground. 

RCA V105 

Using electromagnetic speaker replace- 
ment: RL86A3 electromagnetic speaker 
can be used as a replacement for 
RL81B4 p -m speaker in Model V105 by 
wiring in the field coil and output trans- 
former as shown in accompanying dia- 

gram. The original output transformer 
can be used by taping up the black (tap) 
lead. 

In this particular model, it is neces- 
sary to solder a jumper across contacts 
8 and 9 on the front section of the radio - 
phono switch. This keeps the first de- 
tector and i -f tubes in operation when 
the switch is in "phono" position, 
and thus maintains sufficient current 
through the field coil for adequate ex- 
citation. 

The customer should be instructed to 
tune the set to a quiet point on the dial 
to prevent radio break -through for pho- 
nograph operation. 

RCA 167. 167A TEST OSCILLATOR 

Dead spots on h -f band: Dead spots or 
failure to oscillate on the high -frequency 
band in the Model 167 or 167A test os- 
cillator may be corrected by inserting 
a 47 -ohm, /-watt resistor, and making 
slight changes as shown below. 

ADO *14 Bus 
GROUND TO 
DIRECTLY BELOW 
COIL. 

REMOVE 
BRAID LEAD 

PHILCO 42-1008, CODE 121-122; 42.1009, 
CODE 121-122 

Production changes: Two types of pho- 
nographic reproducer tone arms (90) 
were used on the record changer. Tone 
arm Part No. 35-2518 is made of metal 
die cast material and Part No. 35-2540 
a plastic material. Since the weight of 
each tone arm is different, two counter 

THANKS 
TO YOU, 
MISTER 
SERVICEMAN 

From the first SUPREME instrument, 
and through the fourteen years since, 
the acceptance, loyalty and co-opera- 
tion of servicemen everywhere are 
largely responsible for the excellence 
of SUPREME instruments today-and 
our ability to produce them in quan- 
tity for our armed forces. If you could 
not get the new equipment you 
wanted this year, just remember that 
it is now doing duty for us in some 

spot on the globe and 
represents part of your 
contribution to Victory. 

Many Jobbers still have 
SUPREME Instruments is 
Stock. Tell us the instru- 
ment you want. We'll do 
our best to get it for you. 

SUPREME 
INSTRUMENTS CORP. 

GREENWOOD, MISSISSIPPI, U. S. A. 

WHEN YOU CHANGE 
YOUR ADDRESS 

Be sure to notify the Subscription Department of 
SERVICE at 19 E. Forty-seventh St., New York 

City, giving the old as well as the new address, 

and do this at leas+ four weeks in advance. The 

Post Office Department does not forward maga- 

zines unless you pay additional postage, and we 

cannot duplicate copies mailed to the old address. 

We ask your cooperation. 
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weights are required. The aluminum 
arm requires a 1/ -ounce weight and 
the plastic arm a 3 -ounce weight. 

To improve the performance of the 
phonograph reproducer light oscillator 
circuit, the oscillator transformer (16) 
was changed from Part No. 32-3785 to 
32-3866. The wiring lug arrangement 
as shown in the service bulletin applies 
to both transformers. 

Circuit differences: Production Code 
122 on Models 42-1008 and 42-1009 dif- 
fers from Code 121 in several circuit 
parts. The service information in Radio 
Service Bulletin 401 for Code 121, with 
the exception of these parts, apply to 
Code 122. The circuit changes are as 
follows : 

0.2-mfd condenser (56) is replaced 
with a 10-mfd condenser in Code 122 
chassis. 

2,200 -ohm resistor (57) is changed 
to 3,300 ohms. 

Power transformer (78) (Part No. 
32-8129) is changed to part No. 32- 
8217. Transformer Part No. 32-8217 
does not have filament winding "A" for 
the 7C6 oscillator tube as shown in Bul- 
letin 401. 

In Code 122 the 7C6 phonograph os- 
cillator tube filament is connected to fil- 
ament winding B of transformer (Part 
No. 32-8217) one connection of the 
tube filament is grounded. 

PHILCO 42-123, CODE 121 

Microphonics: To prevent audio - 
phonics resistor (26) 10,000 ohms was 
changed to 4,700 ohms. 

RCA 6X2, 24BT1-2 

Loose dial pointer: Expansion and con- 
traction due to temperature changes 
may cause the metal dial pointer to be- 
come loose on the molded button shaft. 

This condition has been corrected in 
production by fastening pointer with 
"Du Pont Household Cement" as below. 

CEMENT POINTER 
TO MOULDED SHAFT 

RCA LITTLE NIPPER 

Burned out dial lamp and shunt re- 
sistor: The first run of these sets used 
a 35Z40. Replarce with a 35Z5 and con- 
nect dial lamp terminals across the tube 
pins designed for the dial lamp. It is 
not necessary to replace the shunt re- 
sistor. A. Knickiner 

SILYERTONE 7081 

Chassis Nos.: Chassis identified as 

In GOOD Company 
Keeping in good company today 
means, first, keeping in line and in 
step with Uncle Sam. It is well to 
remember, also, that the use of 
Astatic Crystal Microphones, Pick- 
ups, Cartridges and Recording 
Heads, keep radio service men and 
dealers in "good company" The 
name "Astatic" stands for depend- 
ability. Shortage of certain materials 
makes it necessary that all purchases 
of Astatic Pickup or Microphone 
Cartridges be accompanied by old 
cartridges of similar type. 

SEE YOUR RADIO PARTS JOBBER 

THE ASIATIC CORPORATION 
Licensed Under Btash 

Development Co Parents 
YOUNGSTOWN, OHIO In Canada 

Canadian Asiatic Lid 
Totomo, Omans. 

STANCOR 
TRANSFORMERS 

USED BY MOST SERVICEMEN ... MOST! 

Sel Tn coR 
STANDARDPTRANSFORMER 

1500 NORTH HALSTED STREET.. . CHICAGO 

101.636-1 are the same as' 101.636, ex- 
cept that the loop is wound directly on 
the cabinet frame and covered by the 
cabinet covering. The loop is of low 
impedance requiring the addition of an 
antenna loading coil. The range has 
been extended to cover 540 kc. 

RCA RP160 

Sapphire Pressure: The correct sap- 
phire pressure in RP160 is approxi- 
mately 1Y4 ounces. The pressure is gov- 
erned .by a spring inside the end of the 
pickup arm. Owing to the fact that both 
aluminum and zinc castings (with dif- 
ference in weight) have been used for 

the arm and the crystal, and also that 
only the zinc crystal is supplied for re- 
placement, it is necessary to check the 
sapphire pressure whenever either the 
crystal or the arm is replaced. 

The zinc arm is identified by the let- 
ters "ZN" after the drawing number 
inside the arm. The zinc crystal is 
identified by the letters "ZN" molded 
at the rear end of the cartridge. 

PHILCO 42-395, CODE 121 

Improving i -f filtering: To improve the 
i -f filtering of the plate voltage supply, 
condenser (47) was changed from 0.05 
mfd. 
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REPLACEMENT 

TRIPLE YOUR SERVICING 

PROFITS 
Go all out for effi- 
ciency in your ser- 
vice work, Locate 
Trouble Quickly, 
Speed Repairs and 
Multiply Profits by 

using 

A.A. GHIRARDI'S 

Stop wasting precious hours hunting data. Speed up by 

keeping this 710 -page 2nd Edition quick reference hand- 
book at your fingertips. Trouble "Case Histories" on 

4607 sets and record changers; 64 other big sections of 

tables and charts. Over 400 pages of brand new "dope." 
?AYS FOR ITSELF! C. Paul Lauzon, service- 
man of Burlington, Vt., writes: "The information 
I received from p. 397 and on, paid for the book " 
MONEY -BACK GUARANTEE! If not satisfied, return 
book in 5 days and money will be refunded. 

New "REPLACEMENT BATTERY" Wall Chart 
Gives correct type numbers of 23 makes of replacement 
A. B and A -B Batteries for all portable sets. Send 10e 

to cover packing and mailing costs. 

MAIL THIS COUPON - - - 
RADIO & TECHNICAL PUBLISHING CO. 

J 45 Astor Place, New York, N. Y. Dept. 872 

IRush 
enclose $5 ($5.50 foreign) fHandbook I of 

li Here is 10c for "Replacement Battery" Chart. 

,,1 Please send me additional info on books. 
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I CITY STATE 

I,,,»SEE YOUR LOCAL DISTRIBUTOR OR MAIL 
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JOTS & FLASHES 

. . . congrats to Sam MacDonald of 
Philadelphia on reelection as Pres. of 
The Representatives ... also Iry Aaron 
of Milwaukee as V.P.... Dave Son - 
kin of N. Y. as Secretary and Dan 
Bittan, also of N. Y., as chairman of 
the board ... be sure to write to Aero- 
vox for your copy of their new war- 
time condenser catalog ... you'll need 
it ...V. H. Fraenckel appointed to G -E 
radio, television and electronics depart- 
ment . . . Charlie Stimpson, publisher 
of Radio Amateur Call Book, now 
Lieut. Stimpson, U.S.N.R. . . . you'll 
want Ohmite's new stock catalog No. 
18 . . . full of vital data on rheostats 
and resistors ... write to Ohmite for 
your copy . . . qualified service shops 
can now tie up with G -E's new service 
plan . . . identification through plaque 
featuring G -E electronic radio tubes 
... write to General Electric, Bridge- 
port, Conn., for complete information 
... new catalog offered by J. W. Mil- 
ler Co, Los Angeles featuring radio in- 
terference filters and coils for mobile 
equipment . . . Carlton Lamp Corp., 
Newark, N. J., releases new catalog on 
miniature incandescent lamps . . . 

bought war bonds recently . . . better 
had ... at least 10% of your weekly 
earnings . . . your Uncle Sam needs 
your help ... good news for you .. . 

Al Ghirardi's feature articles will ap- 
pear in all issues of SERVICE during 
balance of 1942 . . . you can't afford 
to miss a single one of them ... Henrÿ 
C. L. Johnson appointed advertising 
manager Hygrade-Sylvania tube divi- 
sion ... great stuff, Henry ... be sure 
to read all advertisements in SERVICE 

every month . . . those manufacturers 
who think enough of your patronage 
and good will to keep advertising con- 
tact with you, even though they're oper- 
ating "all out" on war production, de- 
serve your confidence and considera- 
tion now and in the future . . . ask 
yourself and answer honestly-have 
you contributed your share of scrap 
rubber and metals to the war -drive .. . 

better make another thorough check .. 
you'll want Shure's new microphone 
catalog ... it aids in selecting proper 
mikes for war and vital civilian use .. . 

Paul V. Galvin re-elected president of 
RMA . George Barbey, president of 
NRPDA re-elected ... new approved 
name for NRPDA now National Elec- 
tronic D i s t r i b u t or s Association 
(NEDA) ... national headquarters of 
RSA suspends for the duration of the 
war ... C. L. "Muggs" Pugh, Stancor 
jobber s.m., back at his desk after fly- 
ing trip East . . . Bob -Herzog, editor 
of SERVICE, on leave ... entered gov- 
ernment service July 1st . . . 

P. S. W. 

,1STFA 8F776431 TESTS 
with R C P VOLT -OHM -MILLIMETER 

Speed, accuracy and economy feature 
RCP's 3 -in -1 Multirester - the Volt- 
Ohm-Milliameter you need for wartime 
servicing. Save precious time, save cost- 
ly errors and-above all-save money. 
This popular instrument has everything 
required for fast, accurate work, with- 
out needless, price -boosting frills and 
gadgets. Just check a few of its features! 

RCP MODEL NO. 

423 
Complete, 
ready to operate 

only $2350 
* Three-inch, 2% accurate meter with sensi- 
tivity of 2,500 ohms per volt. 
* Uniform AC -DC voltmeter sensitivity of 
1,000 ohms per volt. 
* High ohmeter range 10 megohms. Center to 
full scale ratio 125. Low ohm scale reads 5 
ohms at center and each of first ten divisions 
read 0.1 ohms. 
* Each shunt and multiplier individually cali- 
brated to tolerance of plus or minus 2%. 
* Multipliers individually matched in pairs for 
overall accuracy within 1%. 

* Supressor type copper oxide rectifier for AC 
measurements. 
* Completely self-contained with necessary bat- 
teries in hardwood walnut finish case. (Port- 
able model in walnut carrying case at $25.95 
equipped with complete set of test leads.) 

Radio City Products Company 
INC- 

127 WEST 26th STREET NEW YORK CITY 
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U. S. NAVY OFFICIAL PHOTOS 

'. 

Laboratory File 
No. S14-523 

SORRY, 
NO PHOTO 

Laboratory File 
No. S14-312 

SORRY, 
NO PHOTO 

Laboratory File 
No. T16-399 

SORRY, 
NO PHOTO 

Laboratory File 
No. S9-474 

SORRY, 
NO PHOTO 

This unit helps "keep them 
flying." A UTC redesign com- 
bined two units in one 
reduced quantity of critical 
materials 50% . . . reduced 
weight and size 40% 
reduced installation time 60% .. . reduced possible trouble 
points 50%. 

This unit maintains ground 
communications at a more effi- 
cient level. Now plastic housed. 
Critical materials reduced 50%. 
UTC design reduced possible 
trouble points 50% . . . re- 
duced difficulty of operation 
50%. 

This unit is used at a number 
of points in aircraft communi- 
cation. A UTC design reduced 
quantify of critical materials 
used 20% ... reduced weight 
and size 20% . . . reduced 
possible trouble points 50%. 

WHAT CAN WE DO FOR YOU ? 

EXPORT DIVISION: 1 0 0 VA R I C K STREET NEW YORK, 

This unit is a component in 
a piece of aircraft equipment. 
A UTC design reduced quantity 
of critical materials 60% .. . 

reduced weight and size 60% 
. made possible a similar 

reduction of size and weight 
in the complete equipment of 
which it is a component. 

N Y. CABLES: "ARLAB" 
www.americanradiohistory.com
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4 ALÂIR RÂID ÄLAP" 

What It Is .. . 

it,: 

--""'"'",r4 es_s 
,'yt:; ;;,:,,'t- .,,r.__,;5.; . 

WORKS ON ANY RADIO SET 

The National Union Air Raid Alarm is an inexpensive 
device designed to work with any type of radio set, table 
model or console, AC or AC -DC or battery operated. 

It will not affect the operation of a radio. It doesn't 
harm it in any way. In fact, the device can be detached 
at any time without affecting the operation of the radio 
set. It consumes no current. It is sturdily constructed of 
the finest quality materials, and under normal conditions 
should last as long as the radio set and require no atten- 
tion. In fact, the unit is sealed to prevent tampering, 
moisture, dust or other deteriorating factors. 

What It Does ... 
Because a radio signal can be used as a direction 

guide, your key radio broadcasting station will go off the 
air promptly at the very first warning of attack. During 
normal day or evening hours when you are listening to 
your radio, you would immediately know this: but during 
the hours that you are asleep or not listening to your 
radio set, your radio would be off. National Union Air 
Raid Alarm hooked into your radio set and left on in 
accordance with the operating instructions will set up a 
loud and intensive howl whenever the station to which it 
is tuned goes off the air. 

During one of the early air raid alarms in Los Angeles, 
owners of radio sets equipped with this device had notice 

1 An advance alert signal tied up with 
your local radio station. 

2 Radio stations going off the 
air are usually the first indi- 
cations of attack. 
3 National Union alarm 

automatically goes on 
when radio station goes 
off the air. 

T SIGNAL 

from six to ten minutes before the alarm sirens sounded 
in the city. 

This device used on your radio set will insure hearing 
in your home where, because of weather or other local 
conditions, noise of sirens might not be noticeable. 

Easily Installed by 
Yo111* Service Dealer... 

Your radio service dealer connects four wires. These 
wires are in each case joined to easily accessible circuit 
terminal points in your radio set. No change is made in 
the circuit of your radio set. 

Full operating instructions are furnished with each 
unit and should be placed by customer where they can 
be readily observed and followed. 

After installation it is extremely simple to check. 
Simply tune in a station, throw the switch to alarm at 
which time it should remain silent. Then tune the station 
out so no station is being received and the device should 
sound a loud siren -like tone. To stop this alarm, throw 
the air raid alarm switch to the silent position. 

Low Cost ... 
The primary object of the National Union Air Raid 

Alarm has been to give an automatic alarm of utmost 
dependability at a cost within the reach of all. 

See your National Union distributor or write 

ti 
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