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INGIETRL

A modern anti-aircraft battery is useless until
enemy planes are picked out of the black by

the powerful beams of the searchlights. With-
out light where it’s needed, when it’s
needed the accuracy of the guns and the
skill of the gunners would be entirely wasted.

In radio servicing, even the most skillful
trouble-shooter must have a thorough knowl-
edge of every detail of construction and wiring
of the particular set on which he is working in
order to do his job quickly and efficiently.
That is why the most successful servicemen
never depend on guesswork or memory .
they turn to their RIDER MANUALS for
complete and accurate data on every set,
instantly!

RIDER MANUALS provide, in the most
convenient form, everything a serviceman needs
to know about any make or model of radio
receiver. They contain authoritative data on
alignment, I-F peaks, operating voltages, parts
lists and values, voltage ratings of condensers,
wattage ratings of resistors, coil resistance
data, gain data, etc.

No serviceman can afford to be without this

WHERE IT'S NEEDED
WHEN IT'S NEEDED

essential data any more than the anti-aircraft
gunner can do without searchlights. Like the
searchlights, RIDER MANUALS provide light
for the trouble-shooter where it’s needed,
when it’s needed at a cost of only 3¢ a
day! Fill in any missing volumes of RIDER
MANUALS at your jobber’s. Do it today!

JOHN F. RIDER Publisher, Inc.
404 FOURTH AVENUE - - NEW YORK CITY

Export Division: Rocke-International Elec. Corp.,
100 Varick St., New York City Cable: ARLAB

0 Yoy
°°:°"eed alf IeAeVE All g
call. dve ! ;710 " volumes of

ly
X 9 Mo i e
Ix 1000 ,9' 7940 VI 575 Covering
i 1’333 19340 1Y 130 [9353
" 10.00 937_ 38 .50 5

Tfoec NEED RIDER MANUALS
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people will be returning to the

cities. Children will be starting
back to school shortly. Fall and winter
key programs will be back on the air. A
presidential campaign of vital interest
will bring speakers to the microphones,
who can and will speak with unusual
authority.

How about starting out right after
Labor Day on a conscientious house-to-
house bell pushing program. There
should be plenty of service work for you.
Tubes will need replacing; receivers will
require adjustment. Outdoor antennae
are also a good bet for a door-to-door
sales effort. For reception, they are still
the best bet by far.

The coming months should be profit-
able for good Service Men. . . . Just as
profitable as you want them to be. It
all depends upon the work and energy
that you are willing to expend.

vACATIONS will be over soon and

HoN

HE August issue of the PRSMA
{Philadelphia Radio Service Men's
Association) News gives the results
of a recent survey conducted among
the membership. One question asked,
"What trade papers do you read regu-
larly?” (ltalics ours). It is especially
gratifying to note that SERVICE far out-
ranked all other radio trade publications.

HeN

E NOTE with interest that the
WFederal Communications Com-

mission in cooperation with the
Radio Manufacturer's Association have
organized the National Television Sys-
tems Committee to investigate and
formulate television standards for the
entire industry.

Details of organization and future
procedure were arranged at a New York
meeting. Many companies will be repre-
sented by research and technical experts
who will serve on various panels of the
committee. Chairman W. R. G. Baker,
Director of the Engineering Department
of the Radio Manufacturers Association,
has announced the organization of these
panels and subcommittees.

It would seem this is the first long
step toward the long awaited adoption
of television standards. We are pleased
to see that the industry is taking this
opportunity to reconcile their differences
at the conference table.

Patent Office
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Now! You cAN MEET
MANUFACTURER’S SPECI-

FICATIONS FOR F. M. and
TELEVISION .SERVICING
with this & ..o . .

MODEL 188X

NEW HICKOK WIDE BAND SIGNAL GENERATOR

AMPLITUDE MODULATION ® FREQUENCY MODULATION ® CRYSTAL CONTROLLED

Yes, Manufacturer’s servicing instructions specify the use of a wide band Signal Generator_ for align-
ments of F.M. and Television Receivers. As usual, HICKOK is prompt to offer new, eflicient equip-

ment to meet this need with this Electronic Wide Band Signal
Generator with Crystal Control for servicing all F.M. and A.M.
receivers including especially these latest 1941 models.

Among the 12 output selections (all fundamental frequencies) of
this outstanding instrument are the following: ®Wide band fre-
quency modulated R.F. output, (750 KC sweep—60 cycle) 100 KC
to 133 megacycles. ®Frequency modulated R.F. output (150 KC
sweep—400 cycle) 1000 KC to 133 megacycles. ®Frequency modu-
lated R.F. output (30 KC sweep) 100 KC to 110 megacycles.
®Unmodulated R.F. output 100 KC to 110 megacycles. ®Amplitude
modulated R.F. output (400 cycles) 100 KC to 110 megacycles.
®Audio frequency outputs of 400 cycles fixed and 50 to 10,000 vari-
able. ®Crystal controlled outputs, modulated or unmodulated,
with accuracy better than .01% to 10 megacycles in 100 KC steps
and to 150 megacycles in 1 megacycle steps. ®Synchronized sweep
voltage for oscillograph use.

OTHER NEW HICKOK INSTRUMENTS ALSO FOR FREQUENCY MODU-
LATION AND TELEVISION TESTING ARE: OSCILLOGRAPH, equipped
with wide band modulation. TRACEOMETER, unequalled for signal tracing in F.M.
and A.M. Receivers—Has built-in speaker. SET TESTER NO. 133, New precision
built, laboratory quality instrument, very sensitive, tests dry batteries. Vacuum Tube
Voltmeters, Tube and Set Testers, Crystal Controlled Micro Volt Signal Generators,
Zero Current Set Testers, Vibrator and Substitute Speakers, Testers, Volt-Ampere-
;;Vattmeter, Appliance Testers, Volt-Ohm-Milliammeter, Tube Testers, Electronic
ridge.

Complete Information in New Catalog No. 120.
MAIL THIS COUPON FOR YGUR COPY

e —— L — L — L — i ——
; ADDRESS ALL INQUIRIES TO

THE HicKoK ELECTRIC_AL INSTRUMENT .CO
'+ CLEVELAND. OHIO, U.S.A.

10514 DUPONT AVE.

NEW RADIO TUBE AND
SET TESTER NO. 510X

An outstanding instrument that tests all
tubes by measuring Dynamic Mutual Con-
ductance in Micromhos (Patented Hickok
Circuit) and tests sets thru the measure-
ment of Volts, Ohms, Milliamperes, Ca-
pacity, Inductance, Leakage and Decibels.

I The Hickok Elec. Instrument Co, S I
I 10514 Dupont Ave., Cleveland, QOhio N

Gentlemen: |
I Please send vour new Catalog No. 120.

l Name - . L :
| Address (
|

*3
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Don’t Pull Loose !
Don’t Vibrate Loose!

Just pick the control you need
and select the proper shaft for
the job. Determine the proper
shaft position, tap the cone-
shaped end of the shaft into the
control receptacle following sim-
ple instructions furnished with
every control, and the job is
done. It won’t come loose, it
won’t slip.

Think of the convenience, the
saving in both time and money
of this method! With IRC Type D
universal - size Controls, you're
sure the shaft is right—and you’re
sure the quality of the control is
the highest money can buy!

Used Anywhere to Replace Larger Old-Style Controls

Don’t confuse IRC Type D Controls with ordinary midgets! . .

. a

For IRC’s are more than midgets. They are exact reproductions of the
larger IRC Type C Controls, with exactly the same features, exastly the
same design in smaller size and with the added convenience of tap-in
shafts. They are large enough to be fully dependable; small enough to

fit in any set; sturdy enough to stand up under the vibration encountered
in auto radio use. You can use them anywhere, regardless of the size of

the control being replaced. A small stock of IRC Type D (universal-size
controls) plus a supply of the Tap-in Shafts will enable you to make
quick, dependable replacements on almost any job.

The Only Small Controls with
These Exclusive Features

IMPORTANT TO USERS!

The recent adoption of a new,
improved switch for "D controls
necessitated a change in the drive
arm in the control. This means that
the new switches can be used only
with the new controls, and the older
style switch can be used only with
the older controls. The new control
has the rotational stop pin in the
base instead of in the cover. Our
distributors have identified their older
style switches and ""D'’ controls with
astarontheboxes.The newstyleisnot
marked.In attaching switches to*'D""
controls, be sure to know whether
the control requires a new or older
style switch. The proper combination
whether old or new will be perfectly
goodanddependable.Yourjobbercan
supply either combination and will
be gladtoproperlybalanceyourstock.

S-FINGER
CONTACTOR

COIL SPRING
WASHER

IRC Type D’s are amazingly smooth and
quiet when you get them—and designed to
stay that way after long, hard use. From the

SPIRAL

CONNECTOR

s 0O ©

METALLIZED
ELEAENT

famous Metallized type resistance element,

to the 5-Finger ‘Knee Action” Element Con-
tactor, the Silent Spiral Connector which
does away with one sliding, metal -to-metal
contact and the Coil Spring Washer that

eliminates end-play in the shaft, they are
constructed for the utmostin long,

100e 17

quiet and trouble-free szrvice.

““THE UNIVERSAL CONTROLS”

INTERNATIONAL RESISTANCE CO., 401 N. Broad St., Philadelphia, Pa. - In Canada, 187 Duchess St., Torcnto, Ont.
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BATTERIES FOR PORTABLES

By ROBERT G. HERZOG

EDITOR

o-CALLED dry battery cells, used in
q radio A and B batteries are gener-
~ ally of the sal ammoniac type with
a manganese dioxide depolarizer. The
electrolyte is in the form of a paste
and the cell so constructed and scaled
that it is nonspillable. The zinc can is
the negative electrode as well as the
container for the cell. As a battery be-
comes discharged the can is actually
consumed. All other things being equal,
the greater the zinc area exposed to the
chemical action in a dry battery the
greater its capacity and periormance.
Just as in storage batteries, the nega-
tive zinc element of the dry cell must be
insulated from the positive carbon and
mix. In the past various types of paste,
or muslin and paste combinations, were
employed for this purpose. Most modern
batteries employ some formn of patented
paper thin separator which makes room

TABLE |
Cell Di Height over Metric
designation® lametes; can dimensions
Inches Inches mm
AAA Y 1 13 by 25
44 Ve 1% 13 by 48
A 5% 1% 16 by 48
B % 2% 19 by 54
c e 13g 24 by 46
cD 1 3% 25 by 86
D % 2% 32 by 57
E 1% 2% 32 by 73
F 1% 3%e 32 by 87
G 1% 4 32 by 102

* Includes cells of other than cylindrical form
and of equivalent rated capacity.

Cell sizes have been standardized around

a number of definite sizes. These stand-

ards have been adopted, in general, by
the battery manufacturers.

for more active material in a cell of
given dimensions.

To prevent the electrolyte from dry-
ing out, all cells must be hermetically
scaled. To guard this seal against crack-

ing, a metal top, insulated from one or

— i 0 e e TR

Fig. I. {(Above.) The container for a dry

cell is a cylinder of zine, which in addition

to holding the ingredients of the cell, is

itself a vital element in the making of the
electricity.

Fig. 2. (Above.)] A carbon post with a
brass cap is in the center of the cell and
is the positive electrode. The current is
created by dissolving the zinc with an
electrolyte paste which is placed in the
cell next to the zinc (Fig. 3, below).
Hliustrations courtesy National Carbon Co.

WWW-americanradiohistorv.-com

both electrodes, is often employed Be-
tween the seal and the electrolyte a
small air space is provided to permit
expansion of the gases produced during
the use of the cell.

Cell sizes

Since 1912, efforts have been made
to standardize the general shape and
size of dry battery cells and groups of
these cells. As a result of these efforts,
the dimensions shown in Tables I and
II have been promulgated. As far as
cell dimensions are concerned, the bat-
tery manufacturers have more or less
remained within the tolerances permit-
ted by these standards. Additional com-
plications arise, however, with batteries
composed of groups of these cells. This
is especially so for batteries employed
in portables.

In grouping cells of small dimensions,
horizontally or vertically, where they

TABLE 11
Nominal Maximum dimensions
battery o Over-all
voltage Length l Width height
Volts Inches Inches Inches
1% 2% 2% 5
3 4 2% &
4% 4 4 6
i Maximum dimensions
Battery
desig- 7 Bod Over-all
nation Length Width Height | height
Inches Inches Inches Inches
y30444 3% 1% 3% %
3044 3% 2% 3% 4%
HI54 3% 2%s 21%s 3%s
H15B L3 2% 3 3%
V308 4% 2te 6 6%
30D 8% 3%e 7% 7'Me
F30F 8% L] 7% 73%e
F30G 3% 4% 7% 7:%e

Standards exist for batteries made up of
groups of cells as well as for the cells
themselves {see Table I). Difficulties arise,
however, in applying the former standards.

are to be connected in series, insulating
boards must be used between the cells
to prevent them from shorting each
other. Various manufacturers use dif-
ferent types and thickness of insulation
causing the assembled betteries to have
different dimensions. Differences in
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REPLACEMENT BATTERIES FOR PORTABLES

(Continued from July)

Bright Gen- National Rayo- Wil-  Win-
Model Acme Advance Bond Star Burgess Eveready eral Union Philco Vac Usalite lard chester
AIR CASTLE (Spelgel Inc.)
1B350, 591 ............. 2476 . 646 F4P1 - 44 L -— P694A 639 4T4 L
ZB 330 267 3017 30—03 B30 762 V30B B860 P305 P5303 624 V3oB 6218
4D, 18, 553, 554. 2861. 1\ 4H1 ... 4H1
_952 TR yeadmiemmassalB 330 267 3017 3003 B30 762 V30B B860 P305 P5303 624 V30B 6218
SNU s e moviim i s - 1A 561 S5G SHS ... P3SA 687
2B 330 267 3017 30—03 B30 762 V30B B8« P305 15303 624 V30B 6218
130kgs.crm g enamperreram g slees 1A 116 #903 4824 660 6F 743 611 A831 P9% Po6A 637 6F1 4814
2B 330 267 3017 30—03 B30 762 V30B B8 P30s P5303 624 V30B 6218
2000 1A 4L1 e, 5e0 411 i
2B 330 267 3017 30—03 B30 762 V30B B860 P305 P5303 624 V3B 6218
KD, KD73 ............ 1A 1188 817 4827 866 241 718 8F4 A834 . P&98A 638 84F 4817
2R 330 267 3017 30—03 B30 762 V30B B8O 305 P5303 624 V30B 6218
ANDREA (Andrea Radio Co.)
6G63, 6G63A .......... 2A 123 647 4928 361 G3 746 3H3 ... o P83A 683 3H3 4919
2B 330 267 3017 30—03 B30 762 V30B B8O P305 P5303 624 V30B 6218
EMERSON (Emerson Radio & Telews:on Co.) ;
DU379, DU380 ........ 2A 111 102 10M D 950 D D D 2 1094 D
2B S 467
FIRESTONE (Flres*one Tire & Rubber Co.)
..................... 1A 86 44 7111 6 6 6
2p 330 267 3017 30—03 B30 762 V30B B8&0 P305 P5303 624 V30B 6218
GAROD (Garod Radio Corp.)
BP4, BP5, BP34A, 1A 114 247 4826 462 4F 742 4F1 A830 P94 PoA 634 4F1 4816
BP7, BP8 330 267 3017 3003 B30 762 V30B B860 P30S P5303 624 V30B 6218
BP6 ........ 460-15 411 5DA60 G0A2L AB665 =17
BP9, BPI10 2476 646 F4P1 4F4 P694A 639 4F4 bod
30—50 A30M 622
BP1l ...l 123 647 4928 361 G3 746 3H3 o P33A 683 3H3 4919
830 284 g 30—-33 M30 482 e B861 Ps5S30 640 A o
BPI12, BP12A, BP12B..1A 561 G5 SHS P83A 687
2B 330 267 3017 30—03 B30 762 V30B B860 P305 Ps303 624 V30B 6218
BP12Q, BP36, BP36A..2A 123 647 4928 361 G3 746 3H3 r83A 683 3H3 4919
2B 30—50 A30M 622
BP118" & yyesr & yisvi apmeere 1A 1188 817 4827 866 2F4 718 8F4 A834 5 ung P698BA 638 8F4 4817
2B 330 267 3017 30—03 B30 762 V3oB B860 P305 Ps5303 624 V30B 6218
GENERAL ELECTRIC (General Electric Co.)
GB400, HB408 ........ 1A 118 147 4829 860 8F 741 8I°1 AB33 T, PI96A 635 8F1 4819
2B 330 267 3017 30—03 1330 762 V30B 13860 P305 P5303 624 V30B 6218
GB440 ... 1A 116 .. 4824 660 6F 743 6F1 A831 P96 PO6A 637 6F1 4814
2B 330 267 3017 30—03 B30 762 V30B B860 P305 P5303 624 V30B 6218
11B402, HB403, HB410, 1A 114 247 4826 462 4F 742 4F1 A830 P94 PY4A 634 4F1 4816
HB411. HBX467 ...... 2B Z30 738 V30AA P7R30 V30AA
HB412 ... 1A 11856 747 4! 868 2F4L 747 8CF4 Bk Ak P69SL 646 35 2 o
2B 330 267 3017 30—03 B30 762 V30B B86o P305 P3303 624 V3B 6218
HBs54, HBS05 ........ 1A 1188 817 4827 866 2F4 718 8¥4 A834 s P69BA 638 8F4 4817
2B 330 267 3017 30—03 B30 762 V30B B8c0 P305 P5303 624 V30B 6218
JB508, JB513, JB314..1A 11886 747 868 2F4L 747 8CF4 asm P698L 646
2B 830 284 30—33 M30 482 bt B861 P5S30 640
GENERAI. (General Radio & Television Corp.}
...................... 1A 114 247 48% 462 4F 742 4F1 A830 Po4 P9A 634 4F1 1816
1B A60 ... BBeoOP
507, 507L, 509, 512, 1A S 2476 . 646 F4P1 « Ty 414 — i P694A 639 4F4 -
573, 592! o ierenaiae - 3 2B 330 267 3017 30—03 B30 762 V30B 13860 P305 P5303 624 V30B 6218
568, 575 simvip apsssmmers 1A 116 2R 4824 660 6F 743 6F1 A831 PG Po6A 637 6F1 4814
2B 330 267 3017 30—03 B30 762 V30B B860 P305 P3303 624 V30B 6218
611 agiaT 84 om e iomied i 2A 123 647 1928 361 G3 746 3H3 - - P83A 683 3H3 4919
ZB 330 267 3017 30—03 B30 762 V30B B8co P305 P35303 624 V30B 6218
GILFILLAN (GllFllan Bros T |nc )
S T TR SR——— oS 4824 660 6F 743 6F1 A831 P96 P9%A 637 6F1 4814
2B 330 267 3017 30—03 B30 762 V30B B8O P305 P5303 624 V30B 6213
AC ma TS ATt 1A 114 247 4826 462 4F 742 4r1 A830 Po4 P94A 634 4F1 4816
2B 830 284 ook 30—33 M30 482 i B861 | & P5830 640 e e
6B: | i el safrvg - - i 2A 123 647 4928 361 G3 746 3H3 o sax P83A 683 3H3 4919
2B 330 267 3017 30—03 B30 762 V30B B86o P305 P3303 624 V30B 6218
GREBE (Grebe Mfg Co., Inc.}) (See Garod) GRIFFITH (See Wells Gardner)
HOWARD (Howard Radlo Co. )
10B ... 1A 118 147 4829 860 8 741 8F1 AB33 o P%6A 635 8F1 4819
2B 330 267 3017 30—03 B30 762 V30B B860 P305 P5303 624 V30B 6218
MACB .o 2A 123 647 4928 361 G3 746 3H3 oK P8A 683 3H3 4919
B ﬁﬂ 830 284 aae 30—33 M30 482 oo B861 P5S830 640 VB .
HUDSON (See Wells Gardner)
IMPERIAL 1A 114 247 4826 462 4F 742 4¥F1 A830 P94 Po4A 634 4F1 4316
2B 330 267 3017 30—03 B30 762 v3oB B86o P305 P3303 624 V3oB 6218
KADETTE (International Radio Industries)
44444444444444444444 1A 11856 747 868 2F4L 747 8CF4 W P&a98L 646
2B 830 284 3033 M30 482 e Bs6l P5S30 40
KARADIO (Karadlo Corp ) )
..................... 111 2 102 10M D 950 D D D 2 1094 . D .
2B 330 267 3017 30—03 B30 762 V3B 860 P305 15303 624 V3013 6218
KENNEDY (Goldblatt Bros.)
1A 116 - 4824 660 6F 743 6F1 AR31 Po6 P9GA 637 6F1 4814
2B 330 267 3017 30—03 B3O 762 V30B B3sp P305 P5303 624 V30B 6218
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Bright Gen- National Rayo- Wil-  Win-
Model Acme Advance Bond Star Burgess Eveready eral Unmion Philco vac Usalite lard chester
KNIGHT (Allied Radio Corp.)
A10700, A10701,
ALQT2S . ermttntrrtiomes o 1AB =5 e P P b 6FAGD 60A4L L0 PooA4L AD84  ABG667
A10730 ..... T 3A 111 2 102 10M D 950 D D D 2 1094 D
1B e el fam i Z30 738 V30AA - P7R30 r V30AA
Al10748 ...oiiiiiiien 1AB AB694  AB668
A10761 .....iiiiainnn 1AB AB94
A10795, A10873, E10757, 1A 1188 817 4827 866 2F4 718 8F4 A834 e P698A 638 8F4 4817
2812 "t i = gt iy - 23 330 267 3017 30—03 B30 762 V30B B360 P305 P5303 624 V30B 6218
A10826, E10715,
E10716 smangass csamse 1AB 460-15 411 SDAGO A 60A2L AB665
AlOB48 ... .iiiiiiiienans 1A 116 e 4824 660 6F 743 6F1 A831 P PIA 637 6F1 4814
2B 330 267 3017 30—03 B30 762 V3ioB B860 P305 P5303 624 V3B 6218
Al10855 ..i.iieiiiiiienan 1A 0ol 561 GS 5HS P85A 687 oon oao
2B 330 267 3017 30—03 B30 762 V30B B360 P305 P5303 624 V30B 6218
A10872, A10889, E10061, 1A 118 147 4829 860 8F 741 8F1 A833 P% PI6A 635 8F1 4819
E10758 .. ..idisiie .45 i 2B 330 267 3017 30—03 B30 762 V30B B860 P305 P5303 624 V30B 6218
E10755, E10756, N2870,
N2871 1AB o d abia eie 4TA60 d 10793 v b ein
E10757 early
early 2F4B60 000 10896
E10775, E10777 114 247 4826 462 4F 742 4F1 AB30 P94 P94A 634 4F1 4816
2B 330 267 3017 30—03 B30 762 V30B B860 P305 P5303 624 V30B 6218
LAFAYETTE (Radio Wire Television, Inc.)
BSs56, BS8s, Eé6, 1A 118 147 4829 860 8F 741 8F1 A33 P9% PI6A 635 8F1 4819
72" crqpe e ¢ ) Fovener-bd asairesa 2B 330 267 3017 30—03 B30 762 V30B B360 P305 P5303 624 V30B 6218
BS72, CCs5, CC55A 1A 114 247 4826 462 4F 742 4F1 A830 P94 P94A 634 4F1 4816
2B 330 267 3017 30—03 B30 762 V30B B860 P305 P5303 624 V3B 6218
CC38, CCsBA ......... 2A 123 647 4928 361 G3 746 3H3 P83A 683 3H3 4919
2B 530 bod opo ooo Z.30 738 V30AA S P7R30 aod V30AA & B
E80, E94 .............. 1A 1188 817 4827 866 2F4 718 8F4 A834 N P698A 638 8F4 4817
2B 330 267 3017 30—03 B30 762 V30B B860 P305 P5303 624 V30B 6218
E921 avians sgua gy sohdeei aiale 1A 118FM 547 oo 865 8FL 745 8CF1 5% PISL 645 500
2B 830 24 boa 3033 M30 482 o B8s1 ami P5S30 640 L oo e
S50 & ahlins 5o & Wil i diwhll 1A 116 T 4824 660 6F 743 6F1 A831 P% P9%A 637 6F1 4814
2B 830 284 M. 30—33 M0 482 oo B8sl 3 P5S30 640 A -
T56 4 bpagbo b sissmis o s 1A 561 G5 SHS P8SA 687 aes cee
2B 330 267 3017 30—03 B30 762 V30B B860 P305 P5303 624 V30B 6218
LA FRANCE (The Fair Store) (See Wells Gardner) LAUREL (See Wells Gardner)
LEARADIO (Lear Developments, Inc.)
APRIL (gauppienans eovne 1A PN 2F o
1B 46 759 S vew o D
APRA ... ...l 1A R 561 GS a. e SHS eer P85A 637 o ol
2B 430 30—55 A30 738 V30A iy 430P 621 V30A g
L'TATRO (L'Tatro Mfg Co.)
819 1 pis sl v e 1A 114 247 4826 462 45 742 4F1 AB30 Po4 PMA 634 4F1 4816
2B 330 267 3017 30—03 B30 762 V30B A860 P305 P5303 624 V30B 6218
1000 . oiinm wesngmmames 1A 411 4L1
2B 430 900 boa 30—55 A30 738 V30A s vt 430P 621 V30A
S1000 (no B).......... 10A 111 2 102 10M D 950 D D D 2 1094 D
MACY (See Wells Gardner and Garod)
MAGNAVYOX (The Magnavox Co., Inc.)
A1 i pemae avevesys due 1A 114 247 4826 462 4F 742 4F1 A830 P94 PIA 634 4F1 4816
2B 330 267 3017 30—03 B30 762 V30B B860 P305 1’5303 624 V30B 6218
MAJESTIC (Majestic Radio & Television Corp.)
130) . .#imafds aike s sbicdo. 1A e i@ i FX
1B Bog W40
130U sovoo gheminanmes 1A 116 s 4824 660 6F 743 6F1 A831 P96 PICA 637 6F1 4814
2B 330 267 3017 30—03 B30 762 V30B B860 P305 P5303 624 V30B 6218
sBD, SULBD, 546BD..1A 123M Py 465 4FL e 3L1 P94L 642 311 aks
2 530 asn e 230 738 V30AA P7R30 . V30AA apd
1BR50B, 1BRS0BP 1A 114S 2476 646 F4P1 e 4F4 qu - P694A 639 4F4
2B 830 284 N} 30—33 M30 482 %o B861 b P5S30 640 S at
420P, 421, 430PL, 1A 114 247 4826 462 4F 742 4F1 A830 P94 P94A 634 4F1 4816
) L WP — 2B 330 267 3017 30—03 B30 762 V30B B860 P30S P5303 624 V30B 6218
MANTOLA
R419, R419B....c..vnnn 1A 116 v 4824 660 6F 743 6F1 A831 Po% PX%A 637 6F1 4814
2B 330 267 3017 30—03 B30 762 V30B B860 P305 P5303 624 V30B 6218
MEISSNER KIT (Meissner Mfg. Co., Inc.)
10-1187  tivevveeenncnnn A 114 247 4826 462 4F 742 4F1 A830 P4 PYA 634 4F1 4816
2B 330 267 3017 30—03 B30 762 V30B B860 P305 P5303 624 V30B 6218
MIDWEST (Mid-West Radio Corp.) )
PSn e spaelsrers s 1A 1148 2476 N 646 F4P1 ol 4%4 s Loa P6%4A 639 4F4 £0D
2B 330 267 3017 30—03 B30 762 V30B B860 P305 P5303 624 V3oB 6218
MISSION BELL (Mission Bell Radio Mfg. Co.)
400, 503 ...iiiiiiainan 1A 114 247 4826 462 4F 742 4F1 A830 P94 P94A 634 4F1 4816
2B 330 267 3017 30—03 B30 762 V30B B860 P305 P5303 624 V30B 6218
500, 501 ......... 000000 1A 86 44 7111 6 6 6
2B 330 267 3017 30—03 B30 762 V30B B8&0 P305 P5303 624 V30B 6218
502 weroiiitirs wim e e bans 1A 118FM 547 . 865 8FL 745 8CF1 00 e PIgL 645 .
2B 830 284 . 30—33 M3o 482 000 B861 d P5S30 640 L .
S04 tieiiiineriareaiens 1A 1148 2476 mo0 646 F4P1 .. 4F4 prars Tl P694A 639 4F4 e
2B 330 267 3017 30—03 B30 762 V30B B860 P305 P5303 624 V30B 6218
MONROE (See Wells Gardner)

(Continued on page 10)
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seaiing of the battery group can also
account for slight differences in dimen-
sions, as can the positioning of the
plug-in socket. Although some attempt
has been made to standardize the sizes
of the various groups (sec Table II),
batteries manufactured for portables
have grown faster than the standardi-
zation. This makes it somewhat difficult
for the individual manufacturers to
adopt standardization once their pro-
duction has been set to specific mea-
surements,

Plug Connections

Under the title “Battery Connection
Sockets,” the Conunittee on Component
Parts of the RMA has approved for
standardization action the proposed
standards shown in Figs, 5 and 6, on
sockets for dry batteries for radio ser-
vice. In accordance with established
procedure this proposal has been sub-
mitted to the RMA membership for
comment. Adoption should follow short-
ly, since practically evervone that had
a real interest in the matter was rep-
resented on the committee which drew
up the standards.

These standards have already bheen
adopted, by and large, for A batteries
and for A and B batteryv packs, As for
B batteries, however, some set manu-
facturers persist in using a smaller
three prong plug (see Fig. 7) than that
specified in the RMA standards. To ac-
commodate this latter plug, battery
manufacturers are forced to provide
their 45-volt B batteries with a univer-
sal socket which will take Dboth the
RMA and the small plug.

There are several bhattery portables
on the market, and in use, which employ
battery packs with special sockets. By
the use of the adapter shown in Iig.

Illustration courtesy National Carbon Companzy

Fig. 4. Group cell assemblies made by
different manufacturers differ slightly in
some of their dimensions.

8 these sets can be made to accomnio-
date standard packs. Similarly, sets
which use special packs or even stan-
dard packs, can be made to accommo-
date standard A and B batteries through

8 e SERVICE, AUGUST, 1940

| SEE YOU HAVE A SET i

THAT TAKES STANDAEPD
BATTERIES. ILL FIX YCU

UP IN JUST A JIFFY—

Quite a number of peoole are hesitant
to permit the Service Man to make per-
manent changes in the plugs or cable
connections of their portable receivers.
They are especially hesitant to pay for
such changes, and the small profit on the
sale of a single set of standard batteries
does not justify doing the work for
nothing. In most cases, however, a small
charge for an adaptor, which will accom-
plish the same purpose, will raise nc
objections. This is especially true if the
great convenience, which such a gadgef
will afford, in obtaining future replace-
ments is stressed.,

I'M AFRAID | DONT
HAVE THE BATTERIES

the use of the adapter cable shown in
Fig. 9.

In the absence of ready made adap-
tors they can easily be made on the
service bench with the socket from the
old battery and standard battery plugs
or cable. The low cost of the completed
unit, however, renders such a make-
shift nnnecessary except in an emer-
gency requirement,

R pasy

30-3M

Ilustration courtesy Eby

Fig. 7. Portable battery plug connections

have been standardized by the RMA.

These standards have generally been

adopted for A batteries, but several man-

ufacturers use the non-standard small,

three-prong plug shown on the right of
the above illustration.

Battery Cables

The colors used for the various leads
of the A and B battery cable have also
been standardized by RMA, since Aprit
1939. The colors to be used are speci-
tied as follows: A plus, red; A minus,
black; B plus, blue; B minus, yellow;
B intermediate, white; C plus, brown;
C intermediate, orange; and C minus,
green,

It would seem, however, that in spite
of the standardization on battery cable
colors, receiver manufacturers use what-
ever color they choose. In examining
three portables of different manufacture,
we found three different sets of colors.
In fact, two different models of one
particular manufacturer did not agree
in cable coloring.

Battery Packs

In an attempt to corner the battery
replacement business or possibly to
squeeze an extra inch off the size of
the portable, some set manufacturers
have equipped their portables with spe-
cial batteries much to the inconvenience
of their customers and to the Service
Man. In some cases batteries are de-
signed for a single model . . . that is
to say no other battery can he used with
the receiver nor can the particular unit
be used economically with any other
set.

This short sighted policy is bound to
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Convert Sei's and Amplifiers to High Fidelity with the

‘WHETHER YOUR
AMPLIFIER OR
SET SOUNDS

TINNY. IKE THIS CR DULL LIKE THIS » OR LACKING HIGHS AND LOWS
LIKE THIS J

DECIBELS

CAN BRING BACK THESE
LOST NOTES LIKE THIS ...

$000  toonm
FREQUENCY IN CYCLES PER SECOND

The Varitone Audio Unit Is the Only Transformer of Its Kind Giving
Continuously Variable Low End, High End, or Low and High End

Equalization.

]

The UTC Varitone is & revolutionary audio device which permits
full control of the frequency response of any audio amplifier or
receiver. Using this device, tone correction can be affected for
defects in acoustic conditions or overall audio response. It is also
possible to produce new tonal effects from phonograph recordings
or radio reception and to bring back notes which would otherwise be

eE T e o
S53T 3IROINNYE I

— 3 lost completely.
VT 1 —This Varitone is mcorporated with a universal audio trans- VT_4—Thc VT-4 is a complete self contained wired unit including
= former. Two primaries are provided. One is suitable for work- a variable control so arranged that with the control at one
ing from a single or double button microphone, a low impedance end high fidelity performance is effected by the increase of
pickup, or a line; the other primary is designed to work out of the low and high frequencnes, and with the control at the other end the
plate of a tube or from a high 1mpedance pickup. The high response is reduced to diminish static, line noises, and heterodyne
secondary winding is centertapped and is equally suitable for ss Io whistles. The unit is connected directly from plate to B plus of first
working into one or two grids. Net price. ................. audio triode. This unit is designed to work in the plate circuit of

low impedance tubes such as 01A, 12A, 30, 31, 26, 27, 37,
55, 56, 85, 262A, 864, 57 triode, 6C6 tnode, 77 triode, etc.
VT 2——The VT-2 is a Varitone control unit, incorporated with an INEH BRICE me b e S To 3 ke B &6 6l A06 D a6 7 X $3 60
impedance matching device so that it can be connected directly
across a 200 or 500 ohm line, or low impedance pickup or mike.

or in shunt with the plate circuit of any triode or a high impedance VT_IO—Band pass filter for amateur service removes unnecessary
pickup. The circuit is not changed in any other way. The low and how frequencies, reducing QRM, increas-
VT-2 is solely an addition for tone correction. The orlgmal : ing efficiency and mtellxglbxhty Connects in plate
audio circuits are not disturbed. Net price. w0 $3 60 circuit of triode. Net Price......................... $6 00

ES: "ARLAB"
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Bright Gen- National Rayo- Wil-  Win-

Model Acme Advance Bond Star Burgess Eveready eral Union Philco Vac Usalite lard chester
MONTGOMERY WARD (Montgomery Ward)
403, 454, 1455, 555, 1A one 4L1 D00 4L1
2555, (15B3) ........... 2B 330 267 3017 30—03 B30 762 VioB B860 P305 P5303 624 V30B 6218
407, 461, 1461, 464, 1A 123M 447 - 465 4FL L. 3L1 - £ PoL 642 3L1
1464, (14B11) .......... 2B 430 o e 30—55 A30 738 V30A s 2 aaE 430P 621 V30A se
565, 1565, 2565, (15B8)..1A 118 147 4829 860 8F 741 8F1 A833 P9% PI6A 635 8F1 4819
2B 330 267 3017 30—03 B30 762 V30B B860 P305 P5303 624 V30B 6218
566, 2366, 569, 2569, 1A ok 2476 P 646 F4P1 oMo 4F4 x e P&94A 639 4F4
(15B12) ... 2B 430 —_ g 30—55 A30 738 V30A _— g 430P 621 V30A
663, 668, 2663, 2668,
(16B7), 672, 2672, 2A 123 647 4928 361 G3 746 3H3 Lo oo P83A 683 3H3 4919
(16B10) ................ 2B 330 267 3017 30—03 B30 762 V3oB B860 P305 P5303 624 V30B 6218
MOTOROLA (Galvin Manufacturing Corp.)
41D, 41D1, 41_D2, 51D, 1A 116 weia 4824 660 6F 743 6F1 A831 P96 PO6A 637 6F1 4814
51D, 51D2. 32D, 52D1...2B 330 267 3017 30—03 B30 762 V30B B860 P305 P5303 624 V3B 6218
L - R N T 1A 114 247 4826 462 4F 742 4F1 A830 P94 P94A 634 4F1 4816
2B 830 284 g 30—33 M30 482 e BS61 —y P5330 640 . =g
41S (Sporter).......... 1A 2F 2F1 2F1
1B ... W20P1 ... V2OAAAG
1B iy W34 ... VIAAAG
57BP. 57BP1, —BP2,
—BP4, 65BP, 65BPI, 2A 123 647 4928 361 G3 746 3H3 o 5o P8IA 683 3H3 4919
—BP2, —BP3, —BP4..2B 830 284 Ei 3033 M30 482 Pt B861 o P5S30 640 Yo LR
MUSIC-AIRE
S90-VA  sneei b wabik 5is g 1A 1188 817 4827 866 2F4 718 84 A8 ani P698A 638 8F4 4817
2B 330 267 3017 30—03 B30 762 1308 B860 P305 P5303 624 V3ioB 6218
NAMCO (Namco Manufacturing Co.})
D116, D111, DI112....... 1A 11886 747 =) 868 2141 747 8CF4 B i P698L 646
2B 830 284 —_y 30—33 M0 482 ¢ §e B86l1 cavt P5S30 640
PACKARD BELL (Packard Bell Co.)
A0 ths e bl T e TR 1A 114 247 4826 462 4F 742 4F1 A830 P94 Po4A 634 4F1 4816
2B 330 267 3017 30—03 B30 762 V30B B8&0 P305 P5303 624 V30B 6218
404, 0Bl 1A A 2476 - 646 F4P1 o IE 4F4 s wsad P694A 639 4F4 o
2B 330 267 3017 3003 B30 762 V30B B860 P305 P5303 624 V30B 6218
41 e 1ARB 6TA60
54, 56A, 57N ... 1AB 460-15MS ... 2GA60 out
56, 57.5 i arrer A 1A 118FM 547 o 865 8FL 745 8CFKF1 e ak s PosL 645 e »
2B 830 234 = 30—33 M30 482 i Bg61 — P5S30 640 e z

PHILCO (Philco Radic & Television Corp.)
39-71T, 39-72T, 39-73T,

39-74T, 39-504T. 1A 114 247 4826 462 41 742 4F1 A830 P94 P94A 634 4F1 4816
40-74T. 40-SUT . 2B 330 27 3017 30-03 B3 762 V0B B8 P305  P3303 624 V0B 6218
st PraL. IAB 442-4 41AD7 ... 4GA® ... 41A4FL ... P41A4FL  AB419 AB669

40-84T ..ol 1AB ... P&OAIlQ
40-88T ...l 1AB . - . ... GFA®& - 60A4L ... PGOA4L  ABs4 AB6s7 . .
41-81T, 41-83T........ 1AB ... P41A4G ... ABe72 .
41-84T, 41-85T........ 1AB ... TP60ASF4  AB63

PT87, PT89........... 1AB P89

PIERCE-AIRO (See De Wald)
PILOT (Pilot Radio Corp.)

TH1i1, TI2............ 1A 118 147 4829 860 8F 741 8F1 A833 P96 P9%A 635 811 4819
2B 330 267 3017 30—03 B30 762 V30B B&60 P305 P5303 624 V30B 6218
T7I0 i gt = ¥bderes. 1A 118S6 747 Y 868 2F4L 747 8CF4 % shs P698L 646 Vb iy
2B 830 284 = 30—33 M30 482 i B861 . P5830 640 - -
TI186, T187.5.5an . vux.sn. 2A 123 647 4928 361 G3 746 3H3 - cages P33A 683 3H3 4919
2B 830 284 o 30—33 M30 482 e Bg61 e Ps5S30 640 o »
T1021 o gawessomrsemmme 1A 461
2B A = o 30—50 Z30 738 V30AA s b ) P7R30 ir V3ICAA
T1351 ...oooivneiiinns 1A 661 s 3
2B 30—50 Al0M
T1451, T1452............ 1A 118 147 4829 860 8F 741 8F1 A833 P9% P9%A 635 8F1 4819
2B 330 267 3017 30—03 B30 762 V30B B8s0 P305 P5303 624 V30B 6218
X1451, X1452, X1453...1A 1188 817 4827 866 2F4 718 8F4 A834 ... P698A 638 SF+4 4817
2B 330 267 3017 30—03 B3o 762 V30B B8s0 P305 P5303 624 \30B 6218
PLYMOUTH (See Wells-Gardner)
PORT-O-MATIC (Port-O-Matic Corp.)
BE27 Series..... s b oL 1A 118 147 4829 860 8F 741 8F1 A833 P9 P96A 635 8F1 4819
2B 330 267 3017 3003 B30 762 V30B B860 P305 P5303 624 V30B 6218
UI7A, UI7C, USW17, 1A 114 247 4826 462 4F 742 4F1 A830 P94 P94A 634 4F1 4816
USW17A, USWI17C....2B 330 267 3017 3003 B30 762 V30B Bseo P305 P3303 624 V30B 6218
1C 5540 773 - P5B .
PORT-O-RADIO (Ansley Radio Laboratories)
M1 s ansimaingasitpig s 1AB 6T A0 e oo
RADIETTE (See Wells-Gardner)
RCA VICTOR (RCA Manufacturing Co., Inc.)
15BP Series, 1A 116 - 4824 660 6L 743 6F1 A831 P9% P96.A 637 6F1 4814
RC527. RC527A......... 2B 830 284 =5 30—33 M30 482 Lo B861 it P5S830 640 a0 500
94PB Series, RC407, 1A 114 247 4826 462 4T 742 4F1 A830 P94 PHA 634 4F1 4816
RC410 2B 330 267 3017 30—03 Bio 762 V3ioB B360 P305 P5303 624 V30B 6218
BP10 1A 111 2 102 oM D 950 D D D 2 1094 D
BPs55, BPS56, 1A 11856 747 _— 868 2F4L. 747 8CF4 - L P6osL 646
BP85, RC455........... 2B 830 284 = 30—33 M30 482 i6 Bgel -1 P3S30 640
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The new developments in radio are going to change the
servicing business greatly . . . and quickly! Servicemen
who are “on their toes” this year, in keeping up with
these developments, will find increasing opportunities for
profit next year and the nexs . . . while those who “put
off” the necessary reading and study will be wondering
why their business is slipping away from them. Now
is the time to begin your study of these important sub-
jects. A few minutes a day with these fascinating,
authoritative, easy-to-understand books by John Rider
will prepare you for the new opportunities already open-
ing up. Read over the brief descriptions below and
select the one that interests you most then order
it from your jobber today!

FREQUENCY MODULATION
by John F. Rider

The most taiked of subject of the moment. Rider offers this
introduction to frequency modulation with special attention to F-M
receivers and the problems they will present to thec serviceman.
Get this now--he rca's 126 pages—only $1.00.

SERVICING BY SIGNAL TRACING
by John F. Rider

Use the system of servicing which is proved and endorsed,
fastest—most modern, the system you can apply to all receivers
regardless of age, type or make. Servicing by Signal Tracing
operates independently of every limiting factor heretofore en
countered. In this new book you learn how all receivers are
brought to a common servicing level. TLearn how components
receive a functional check! This is the most definite and positive
form of trouble localization! Over 360 pages—hard covers-
only $2.00.

THE OSCILLATOR AT WORK
by John F. Rider

Don't guess—KNOW! This new book tells all about ALL
oscillators. Explains theory by means of simple illustrations,
diagrams and curves. Gives you practical facts. Make certain
to get your full money’s worth from the test oscillator or signal
generator you now are using. Get your copy TODAY! 256 pages
—illustrated—$1.50.

AUTOMATIC FREQUENCY
CONTROL SYSTEMS
by John F. Rider

With Automatic Frequency Control Circuits in most new higher
priced models, knowledge of “AFC” means money in your pocket !
Learn the practical facts from these easy-to-understand explana-
tions. Get your copy today. Cash-in on profitable “AFC” work.
Hard covers—144 pages—$1.00.

THE CATHODE RAY TUBE AT WORK
by John F. Rider
This is the most complete and practical hook ever written on the
subject—the only one preparcd especially for the radio serviceman.
New applications of the cathode ray tube during the past five
vears require that servicemen know its operation. 336 pages—
over 450 illustrations—3$2.50.

AN HOUR A DAY WITH RIDER BOOKS

On Rescnance and Alignment . . . On Automatic Volume Con-
trol . . . On D-C Voltage Distribution in Radio Receivers . .
On Alternating Currents in Radio Receivers. 60c each.

JOHN F. RIDER Publisher, Inc.
404 Fourth Avenue, New York City

Export Division: Rocke-International Elec. Corp.
100 Varick St., New York City Cable: ARLAB

R BOOKS
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Bright Gen- National Rayo- Wil-  Win-
Model Acme Advance Bond Star Burgess Eveready eral Union Philco Vac Usalite lard chester
RADIO PRODUCTS.
..................... 1A 118 147 4829 860 8F 741 8F1 A833 Po% PI6A 635 8F1 4819
2B 330 267 3017 30—03 B30 762 V30B B860 P305 P5303 624 V30B 6218
RADOLEK (The Radolek Co )
17679, 17680............. 1A 247 4826 462 4F 742 4F1 AB30 P94 P94A 634 4F1 4316
2B 330 267 3017 30—03 B30 762 V30B B86o P305 P5303 624 V30B 6218
17681 @e i 03t s ceXBTBa 4A 111 2 102 10M D 950 D D D 2 1094 D oee s
2B 330 267 3017 30—03 B30 762 V30B B860 P305 P5303 624 V30B 6218
REMLER [Remler Co., Ltd.)
92 sy s e 1A 114 247 4826 462 4F 742 4F1 A830 P94 P94A 634 4F1 4816
2B 330 267 3017 30—03 B30 762 V30B B86o P305 P5303 624 V30B 6218
CX) Woo cooom: SN S S 1AB 460-15MS 411 6T A60 60A2L L P41A4FL AB665
O Lag sme in abdnd b 1AB 460-15 411 SDAG&0 60A2L .es AB665
95_r vl Porel e e 1AB 860-41 411 SDA60 60A2L AB665
RME (Radio Manufacturing Englneers. Inc.}
MEL4 i i amuaisdi . as 1A E 2FBP
2B Z30N
ST. REGIS
263 e 1A 118 147 4829 860 8F 741 8F1 A833 96A P96A 635 8F1 4819
2B 830 284 eee 30—33 M30 482 £30 1861 oy P5S30 640 v Toe
403 e ad oo e o¥i s B eane 2A 123 647 4928 361 G3 746 3H3 . P83A 683 3H3 4919
2B 830 284 £z 3033 Ma30 482 fe B861 P5S530 640 i : h AL
SEARS ROEBUCK (See Silvertone)
SENTINEL (Sentinel Radio Corp.)
127BL, 1S1BL ......... 1A 114 247 4826 462 4F 742 4F1 A830 P94 PoA 634 4F1 4816
2B 330 267 3017 30—03 B30 762 V30B B860 P305 P5303 624 V30B 6218
160BL, 170BL ....... 1AB 4TA60 cee . . o
172BL, 202BL, 205BL..1A 118FM 547 865 8FL 745 8CF1 RoC PosL 645
2B 830 284 eee 3033 Ma3o 482 e B861 P5S30 640 Coel boo
178BL, RC181BL 1A 116 o 4824 660 6F 743 6F1 A831 P% P%A 637 6F1 4814
2B 330 267 3017 30—03 B30 762 V30B Bg6o P305 P5303 624 V30B 6218
180XL (Early) ........ 1A A 2476 oo 646 F4P1 o 4F4 ool ... P6MA 639 4F4 v
2B 330 267 3017 30—03 B30 762 V30B B860 P305 P3303 624 V30B 6218
180XL (Late). 201XL..1A 1185 817 4827 866 24 718 8F4 A834 5 P69BA 638 8F4 4817
2B 330 267 3017 30—03 B30 762 V30B B860 P305 P5303 624 V30B 6218
192XL, 2I3P  .......... 1A 11856 747 868 2F4L 747 8CF4 aw =L P698L 646
2B 830 284 bafk 30—33 M30 482 P B8ge1 a1 P5530 640 P e
217P, 219P ............ 2A 123 647 4928 361 G3 746 3H3 . P83A 683 3H3 4919
2B 830 284 -_ 30—33 M30 482 3 B8s1 P35S30 640 Fa A=t
(Continued on page 34)
—
Fig. 9 ; -

Illustration courtesy Eby

A cable adaptor permits the substitu-

tion of individual A and B batteries in

the place of a pack in many portables.
reap a toll of dissatistied users and will
undoubtedly boomerang back to the
manufacturer. No customer enjoys go-
ing from store to store to obtain re-
placements nor is he particularly pleased
to wait till they are shipped from the
factory. Any dealer who stocks batteries
with such a limited demand cannot help
to pay a heavy loss due to depreciation
and shelf life. . . . If le sells the stale

7% Volte C
5 Pins 1/8" Dia.

4} Volte C
1 Pin 5/32" Dia. &
2 Pinas 1/8* Dia.

Bor C
4 Pins 1/3" Dia. &
1 Pin 5/32" Dia.

Z:
0
)/ RADIO "B" AND "C" BATTERY SOCKETS Decd 1
’é/ / 187"
1 45 Volte B 90 Volts B —
2 347 4% 5 Pins 1/8" pta. 3 Ptos 3/32" Dla. - | T+ 90
}‘-.327"4 375w

@‘\

A
Figs. 5 (above] and 6 (below). RMA
has proposed standards for baHery plugs
and sockets for portable receivers.

batteries to his customers, as is often
the case, the manufacturers will get the

v 732 " Pin

RADIO "A" BATTERY SOCKETS

hlame for poor design in the first place.

[« —\é@

L
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Several manufactur-
ers use special plugs
for their battery
cables. Standard
packs can be sub-
stituted through the
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the purchase of portables which use
standard batteries and to replace,
wherever possible, packs and special
PN hatteries with standard units.
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(Charts continued on page 34)
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CIRC

UITS

See Front Cover

By HENRY HOWARD

ITH the exception of frequency

modulation, there hasn’t been

anything startling in the way
of new circuits in the past year or so.
In spite of this, however, there are many
novel twists and kinks that improve the
operation of the receiver, simplify its
manufacture or give it greater freedom
from trouble. Notwithstanding this
supposed simplification and freedom
from trouble, these unique features can
prove the bane of a good Service Man’s
existence unless he familiarize himself
with them sufficiently.

Airline O4BR6I5A

Ward’s Airline Model O4BR615A is
a 6-tube, a-c set with 2 bands. A 6SJ7
second i-f stage is added to the usual
lineup: 6SA7, converter; 6SK7, first
i-f; 6SQ7, second detector-first a-f, and
6V6GT, output. Besides serving as a
second i-f stage this 6S]J7 is also used as
a microphone preamplifier when record-
ing from the mike. (See front cover.)
Most manufacturers have been using a
separate tube for this function. A crystal
mike, loaded with a l-meg resistor is
continually in the grid circuit of the
6S]J7. Resistance coupling is used be-
tween the i-f stages to permit this ar-
rangement. No sound from the mike
can get through to the audio amplifier
in radio position because the i-f trans-
former between the second i-f and detec-
tor won’t pass audio frequencies. To per-
mit audio to get through in the recorder
position, a 0.01-mfd audio-coupling con-
denser is switched from the 6SJ7 plate
to the hot side of the volume control.

Radio signals are prevented from get-
ting through in this position by opening
the plate cirzuit of the first i-f tube. This
also removes the plate load of this tube
irom the mike circuit during recording.

Note that the 0.0005-mfd, r-f by-pass
condenser for the primary of the second
i-f transformer has a value which is not
ordinarily sufficient for an i-f by-pass
condenser. A higher value in this posi-
tion, however, would by-pass too much
a-f when the stage is used as an audio
amplifier. Sufficient isolation is rendered
from the power supply by the 75,000-
ohm audio plate resistor. In other words,

125A7
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Fig. 2. (Abave.}) A metal plate, in place

of the conventional cardboard back, picks

up the antenna signal for the G.E. Models
J501 and J502.

Fig. 4A. (Below.] With the models

DU379 and DU380, Emerson has intro-

duced their camera type portables. Minia-
ture seven-pin base tubes are used.
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Fig. 3. Many manufacturers, of late, have
used resistance coupling between the r-f
and converter stages. Zenith, in the Models
6D510, 6D525, 6D526, uses an i-f trap
between these stages. A novel antenna
coupling circuit {shown above) is also used.

the resistor-condenser combination acts
as an R-C filter, during radio operation,
which is quite sufficient, whereas the
condenser alone would not be.

For playback, the hot side of the vol-
ume control is switched to a crystal
pick-up. An equalizer circuit (R and
C.) is used in series with the pick-up
and a 1 meg load resistor is shunted
across the volume control. As a change
from most new recorders, a magnetic
cutter is used. This permits feeding the
cutter directly from the secondary of the
output transformer. When crystal cut-
ters are used, either a separate trans-
former or a third winding on the speak-
er output transformer is used in order
to obtain a proper match,

The power consumption of the radio
chassis is 70 watts while the motor
draws 40 watts. We are glad to see the
power rating of recorder motors on the
increase. It is a healthy sign toward
obtaining better quality records which
are free from wows. Also, there is less
difference in recording and playback
speed (rpm) when a husky motor is
used. This is very important when
the amateur musician wants to accom-
pany the record on an instrument which
is not readily tuned. No recorder in-
dicator is provided. However, the op-
erator, after making a few trial tests and
carefully following instructions, should
be able to judge the correct amount of
volume to be used.

G. E. J501, J501W, J502, J502W

General Electric Models J-501 and
J-502, which are five-tube a-c, d-c
superhet compacts, have an unusual an-
tenna arrangement. In place of the
conventional cardboard back there is a
metal plate which serves as the antenna.
Thus, no loop is used. In practically all
cities where the local stations have a
high level, there is sufficient pickup with
this antenna. Where the sensitivity is
inadequate, a Fahnstock clip is provid-
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(See Fig. 2.)

ed for an antenna bank.

Zenith 6D510, 6D525, 6D526
(Chas. 6A01, 6A10)

In certain areas of the country where
local commercial stations transmit at or
near the intermediate frequency (now,
usually 455 kc) an objectionable amount
of interference has been encountered.
This is especially true for compacts and
inadequately shielded sets. Loop sets are
less subject to this type of interference;
vet, such interference does exist. The
ordinary antenna sets have long em-
ployed i-f wavetraps in the input circuit
to minimize this annoyance but this has
not been possible with sets using loops.
Zenith has a solution for this in their
a-¢, d-c Models 6D510, 6D525, 6D526
(Chas. 6A01, 6A10) which are loop re-
ceivers equipped with an r-f stage. An
i-f trap is here used between the r-f and
converter stage where many manufac-
turers have wused straight resistance
coupling of late. (See Fig. 3.)

Emerson DU379, DU380 (Chas. DU)

The new Emerson camera models
DU379 and DU380 have several inter-
esting features (see Fig. 4.) On the
converter stage, cathode feed back is
used. This puts the filament at a high
r-f potential. One side of the filament
is fed through the oscillator coil; the
other side must be fed through an r-f
choke to maintain the high potential (to
prevent the r-f from being grounded).
Model 379 utilizes the shoulder strap as
a loop antenna. If not worn around the
shoulder, it is important that the strap
be stretched into a loop of about the
same width as the cabinet to provide
sufficient pick-up and to maintain reso-
nance or ganging. These sets have per-
meability tuned i-f stages. A battery
economizer is provided which increases
the bias on the power tube and also de-
creases the voltage on the i-f and con-
verter screen grids. With normal op-

Fig. 8. An elevating pin rides up an in-
clination and raises the pickup, lifting the
needle from the record.
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ohm resistor in series with the rectifier

cathode to assure uniform filament volt-

age regardless of the type of power line
on which the set is operated.

2400 Ohms

o — PICK -UP
PICK-UP
ELEVATING PIN .
B g AUTOMATIC
' TR
N
i - M/W
= CIRCUIT
CAM %::_‘ 2 BREAKER
= o |

14 e SERVICE, AUGUST, 1940

Fig. 7. (Above.) Motorola B2RC, B3RC
and B4RC automatic record changers em-
ploy a solenoid operated mechanism to
start the record changing cycle. Most
other changers are entirely mechanical.

eration, the set draws 712 ma; with the
economizer in operation, 5% ma. Two
1%5-volt ftashlight cells are used in
parallel for A supply. This is a good
investment as it gives about 14-hours
service compared to only about 5-hours
service from a single cell. The 67-
volt B battery gives nominally 50 to 100
hours service, depending on the econo-
mizer switch position.

DeWald 545R

While on the subject of portables,
DeWald has a simple, but very effective
stunt for providing correct filament volt-
age in either a-c or d-c operation. Form-
erly, about 135 volts, d-c appeared
across the first filter condenser when
operated from a-c and about 115 volts
when operated from d-c. If the manu-
facturer sets the voltage at 1.35 for a-c
operation, only 1.15 volts were obtained
on d-c operation, which is not enough
for proper performance. On the other
hand, when set at 1.35 volts for d-c, 1.6
volts were obtained on a-c, which is ex-
cessive. The solution was to maintain
an equal voltage across the first filter
section for both a-c and d-c operation.
A proper value resistor in series with
the rectifier is all that was needed (com-
bined with the proper value of the first
filter section). See Fig. 5, showing the
values used in the DeWald Model 545R.
On d-c, the 75-ohm resistor acts sim-
ply as an anti-surge series resistor,
dropping the voltage a few volts. On
a-c, the 40-mfd filter condenser draws
sufficient a-c component that the voltage
is dropped (through the 75 ohms) to the
same value as on d-c.

G. E. JM23 Wireless Record Player

General Electric has a new wireless
record player, Model JM23, which fea-
tures an entirely self-contained radiat-
ing capacity antenna which is non-direc-
tional. This eliminates the necessity of
changing the position of the player to

(Continued on page 27)



BOOK REVIEWS

PERPETUAL TROUBLE SHOOTER’S
MANUAL, Volume XI, by John F.
Rider, published by John F. Rider, pub-
lisher, 404 Fourth Ave., New York
City, 1940, 1652 pages, 8% x 11, $10.00.

Following the editorial policy of Volume
X, the 1652 pages of Volume XI include
schematics, chassis layouts, wiring dia-
grams, complete alignment and voltage
data, sensitivity and gain measurements
and parts lists . . . in fact, everything that
will assist the Service Man.

Once again, this year, saving in space
lias been effected in many instances by let-
tering in voltage values on the schematics
and alignment frequencies on the chassis
layouts that show the locations of the trim-
mers. As a result of this, Volume XI con-
tains considerably more data for its number
of pages than earlier volumes.

Contrary to previous practice, however,
the index which accompanies each manual
lists only that data which is found in Vol-
ume XI, except where additional material
is included in this manual for models al-
ready listed in previous volumes. In these
latter cases, reference is also made to the
earlier listings. All chassis numbers are
cross-referenced to the model numbers and
if more than one model number is used
with a chassis, these are listed numerically
and referred to the lowest number in the
group.

Bound with the index is a new “How It
Works” section. This section contains ex-
planation of the more important circuit re-
finements that are to be found in the 1940
receivers and will help to clarify service
problems which these refinements will pre-
sent,

With every copy of Rider’s Volume XI
is supplied a Service Man’s Vest-Pocket
Manual, which contains the frequency
ranges covered by the push-buttons of all
receivers in which electrical automatic
tuning is incorporated; a complete set of
diagrams of tube socket connections with
index and list of interchangeable tube
types; color codings of condensers, re-
sistors, transformers, field and output cir-
cuits; a table for the computation of mark-
up; a decibel conversion chart and other
data which a Service Man will find in-
valuable both in the field and in his shop.

It is this reviewer’s opinion that Rider’s
Manuals are as essential as the Service
Man's soldering iron or voltmeter.

L. M.

RECEIVING TUBE CHARACTERIS-
TICS CHART AND SOCKET CON-
NECTIONS 1275B, prepared by the
Commercial Engineering Section, RCA
Manufacturing  Co., Inc., Harrison,
N. J., 1940, 12 pages, 8Y5 by 11, self
covers, free to readers of SERVICE.

This new chart retains the convenient
booklet form of the preceding edition, but
has been made larger to facilitate filing. It
gives characteristics data on all RCA glass,
glass-octal, octalox, and metal types in
numerical-alphabetical order. The first two
pages show a classitication of the types ac-
cording to their cathode voltages and their
functions. This classification will assist the
tube user in identifying type numbers and
in choosing a tube type for an application.
’I“he last two pages show socket connec-
tions with RMA designations (4AD, 4B
4C, etc.). ’ ,

The Receiving Tube Characteristics
Chart is highly recommended. R.H.
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More owners of portable radios
will tune in on news of the com-
ing election than ever before.
That is your cue to tune in on
profits . . . by stocking enough
“Eveready” “‘Mini-Max” 45-volt
“B” batteries right now!

Here’s the sensationally small
battery that gives great perform-
ance. Combining minimum
weight and maximum power, it
delivers twice the service life of

TR,y Here's the

RADIOS

AmATIOND

With Radio’s Mightiest Midget

Ticket for
ELECTION
PROFITS!

any other “B"” battery of equal
size.

Over thirty leading manufac-
turers have designed portable
radio sets around the “Eveready”
“Mini-Max.” Your customers
know of its long-life feature. ..
will ask for it by name. To be
sure of getting your share of the
election-listening business, get
your order in for “Eveready”
“Mini-Max" “B” batteries today!

Leading radio manufacturers making portable sets for the
“Eveready” ‘‘Mini-Max” “B” battery are:

ARVIN GENERAL TELEVISION SENTINEL
AUTOMATIC GILFILLAN SONORA

COLONIAL HOWARD SPARTAN

CROSLEY KADETTE STEWART WARNER
DETROLA MAJESTIC STROMBERG CARLSON
DEWALD MISSION BELL TELEX

EMERSON MOTOROLA TRAV-LER

FADA NAMCO TROY

FARNSWORTH PACKARD BELL WARWICK

GAROD PILOT WESTINGHOUSE
GENERAL ELECTRIC RCA WILCOX-GAY

And Others!

NATIONAL CARBON COMPANY, INC.
General Offices: New York, N. Y. * Branches: Chicago and San Francisco
Unit of Undon Carbide and Carbon Corporation

The words “Eveready” and “"Mini-Max’’ are registered trade-marks identifying products of
National Carbon Company, Inc.
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FTER having been in business for

A a number of years without really

making a living, I finally began

to ask myself why. What could I do to

establish more efficient operation? This

was definitely not an easy problem since
my financial resources were limited.

As a first step I established a sys-
tem of bookkeeping capable of showing
the relationship of sales to cost. I had
already learned that I would have to
make a profit on every transaction in
order to stay in business; my books
were to help me set prices that would
insure profit.

A survey of business possibilities and
competition in this community showed,
that while the former were distinctly
limited to the area which I could profit-
ably service, the latter seemed to be
practically limitless. To add to this one
sided picture (against me), one shop
enjoyed the advantage of having a num-
ber of men working under one over-
head and several others were willing to
subsidize service work for the merchan-
dising possibilities. I could well see that
any one of these organizations, if they
cared to press their advantage, could
casily force me out of the picture, with
my one man otrganization and limited
resources.

I could have no confidence in the fu-
ture, if my business was to be at the
mercy of such forces which seemed be-
yond my control. My problem was to
increase my efficiency so that I might
compete in price and at the same time
to increase my service area so that I
would not be entirely dependent on
those areas which might be thrown open
to disastrous competition. It was at
this point that T conceived of the idea
of a trailer radio shop with “Service
at Your Door,” as a slogan.

A simple check convinced me that the
maintenance costs for a trailer are
cheaper than those for a shop and the
saving in time and expense due to the
elimination of pickup and delivery
would increase my efficiency tremend-
ously. There would also be an advan-
tage in that I could shift my service
area whenever necessary. No further
convincing was necessary. I obtained
the trailer (shown in Fig. 1) and got
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Fig. |I.

to work in earnest.

Having established what I considered
the ideal one man shop, I was confronted
with the necessity of establishing an
advertising and sales policy. A large
part of my previous trade had been
walk-in customers and I realized that
unless I took preventative measures, I
would lose this business. I decided that
mailing cards offering free tube testing
in the home and stressing “Service at
Your Door” would probably intercept
a good deal of this trade. I also em-
ploy house to house canvassing, but I
must confess that I have never found
an easy way to canvass. Although the
customer is curious she is also suspici-
ous. You must work smooth and fast.

The method I use to canvass, which
has enjoyed limited success, is as fol-
lows: After a short introduction, I hold
the attention of the person who answers
the door by presenting her with an item
of some small value, such as a calendar
or a log book. I inquire if she has
heard of the Trailer Radio Shop and
go on to explain how, instead of her
taking her radio to the shop, we bring
the shop to her radio. During this con-
versation I make sure to explain that
this saves her time and money while
it still insures Al service.

At first thought this type of can-
vassing seemed to be extremely extrava-
gant with my time, until I realized
that my time was really a liability un-
less I could sell it profitably. Of course,
if T ever get so busy that I can no
longer pursue this policy of canvassing
then I might advertise in newspapers
and telephone directories. But then, if
I am that busy, advertising would prob-
ably be unnecessary.

Although I have not as yet reached
this stage, I have enough trade to make
time saving important on every job. In
this connection I have found that argu-
ment was a non-productive time consum-
ing element. I have decided to do my
best to eliminate all cause for argument.
To stop the chiseler who only wants
an estimate as a basis for argument,
I charge a small fee for inspection and
estimate. The inspection fee is very
small and the customer who is really
anxious to have his set fixed generally

www._americanradiohistorv com

RVICE

At Your Door

By CHARLES HURT

{Left) The Trailer Radio Shop, Elkhart, Ind., serves as a
shop for Charles Hurt and features '

'Service at Your Door."”

docs not object to it. It often helps
clinch the job, since the customer would
have to pay this part anyhow whether
he decided to go through with the re-
pair, or not.

I have found that presentation of the
estimate is also very important. There
are two reasons why a customer may
reject your estimate. He may have no
confidence in your ability to do the job,
or he may feel that your price is too
high. Your problem is to present your
estimate in such a manner as to leave
no doubt that you know what you are
talking about. You must also prepare
your customer for the size, or that is
to say, the amount, of your estimate. In
spite of your customer’s complete con-
fusion at technical terms, you should
cloak your explanation with enough of
such terms as to convince her that at
least you know something about the
maze of intricate circuits that comprise
her radio set. Show her the little screws
on top of the tuning condensers and in-
side the i-f cans. Impress her with the
delicate nature of the adjustments . . .
which only an expert with your years of
experience can adjust properly. Before
you can finish you will be asked, “How
much?”’ If you have given her the
proper spiel you should hear a sigh of
relief when you tell her how little.

In extending credit, I have found
that there are two types of credit risks:
Those to whom credit is a convenience,
and those to whom it is a necessity.
The first group has caused me little
or no trouble. I have never extended
credit to the second group unless they
can make a substantial down payment
and a promise of further payment on a
definite date. I make it very clear that
I will call to collect on that date. Even
with these precautions I still have an
occasional credit loss.

With every phase of my business
fitted to a definite policy it is a simple
matter to keep things moving at top
efficiency in a well oiled routine. Any
interruption of that routine can imme-
diately be noticed and corrective mea-
sures applied. I am now in a position
to make a profit or to know the reason
why.



@® You, too, will give the new Utah Public
Address Reproducers your vote when you
see and hear them. They have won the
immediate acceptance and approval of the
industry.

Through these new reproducers, Utah

engineering and precision manufacturing
have again scored an outstanding triumph.
They include the latest and most worth-
while refinements in sound equipment
construction. They provide an easy means
of profitably meeting the most exacting
requirements.

WUlahs NEW BAFLEX REPRODUCER

In the new Utah Baflex Reproducer, Utah
engineering has incorporated all the latest
developments and improvements of re-
producers for public address systems,
schools, colleges, taverns, dance halls,
auditoriums, clubs, etc. They are available
in four models.

These new Utah Public Address Repro-
ducers are marked by a total absence of
“back radiation.” There is no distortion
in the greatly improved bass response.

Two models are especially designed for tele-
vision and Frequency Modulation receivers
which require a wide audio frequency
range. The frequency response has a range
up to approx. 9500 cycles per second.
The cabinets are of sturdy, extra-heavy
construction, scientifically designed to
eliminate cabinet vibration and reso-
nance. The cabinet design is strikingly
modern, with an attractive, durable satin
bronze finish.

THE NEW ZZzZ4 BI-DIRECTIONAL SPEAKERS

The Utah Bi-Directional Speaker embodying
the latest speaker design and construction
features, has been especially developed and
engineeredforfactory calland paging systems.

Their sturdy construction and improved

design combined with their popular price
make them ideal for factories, hotels, clubs,
etc. The baffles are molded, non-merallic.
There is no excessive low frequency response
to distort intelligibility. A swivel joint bracket
assures correct mounting.

Utzhs NEW WALL REPRODUCER

The new Utah Wall Reproducer is the
effective solution for sound systems that
require a reproducer for music as well as
voice. Its low price makes itan economical
one as well. The finish blends with any
decorative scheme.

AND 107 OTHER UTAH SPEAKERS

In the balanced line of U;ah Speakers there is a
speaker to meet every requirement. Utah engineers
will be glad to help vou solve vour speaker problems.

WAL ameticantadiohistons, com.

UTAH RADIO PRODUCTS COMPANY, 816 Orleans Street, Chicago, Illinois.
Canadian Office: 560 King Street, West, Toronto. In the Argentine: Ucoa Radio
Products Company, S. R. L. Buenos Aires. Cable Address: Utaradio, Chicago.

The tone quality has been immeasurably
improved by the molded, non-metallic
housing. Ideal coverage of a given area
is assured because of the scientifically
engineered angle of this new Utah Wall
Reproducer.

WRITE FOR CATALOG

Be sure to have complete information
about Utah Speakers; write today!



SOUND

b 2R ¥
e AUTOS
+ONLY

p 7 TRUCKS
M4
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Fig. 3. A control
tower operator at
LaGuardia Field,
New York City, an-
nounces the impend-
ing arrival of a sky-
liner over the sound
system &t the air-
port. The dispatcher
{seated) has been
in constant commu-
nication with the in-
coming plane and
thus is able to pass
on information as to
its probable time of
arrival to friends
waiting to greet the
plane's passengers.

Photo courtesy
Western Electric

ONLY = 38

Fig. 2. {Above) The world's largest

bridge uses five sound systems to quide

traffic along the proper ramps. Trucks

are separated from passenger cars along

the bridge just ahead of the toll booths
shown below.

Photo courtesy Atlas Sound

Fig. I.
directly above the toll booths and are

(Below) Speakers are mounted

operated from a system which is con-
trolled by a

master traffic control station.

police sergeant at a

Photo courtesy Atlas Sound

IDEAS

IVE sound systems have been in-

stalled on the San Francisco-Oak-

land Bay Bridge. Fig. 1 shows
the Toll Plaza on the Oakland side of
the bridge. After passing through the
toll gates, the traffic can travel on either
the upper or lower decks of the bridge.
The lower deck is reserved exclusively
for trucks and commercial vehicles and
the upper deck for passenger cars. The
amplifier system is used to warn cars
off the lower deck entrance if, by mis-
take, they should attempt to take this
lane.

Atlas Sound exponential projectors
with  permanent-magnet compression
units are mounted directly above the toll
gates and are directed towards entrances
to the different traffic lanes. The speak-
ers are of the 6-foot trumpet type, each
with a capacity of 25 watts and are
driven by a 50-watt Remler amplifier.
A dynamic niicrophone is used. The
microphone and operating controls are
located in the main toll office where an
observer directs the traffic.

Further along the bridge (Fig. 2) a
series of speakers are mounted (sucl
as the one shown on the light tower in
the illustration) to further separate the
cars and trucks.

At the San Francisco bridge en-
trances, two similar amplifiers are used
together with dynamic microphones.
These operate into special marine type
folded horn speakers.

Two additional amplifier systes,
with dynamic microphones and folded
horn speakers, are employed at the
vehicle roads leading off the bridge to
the Golden Gate International Exposi-
tion at Treasure Island. These roads
are approximately in the middle of the
bridge.

A novel use for these systems is pro-
posed for the Christmas Holidays when
it is planned to play Christmas Carols
by means of commercial recordings.

The entire system was installed by
the Remler Company, Ltd., San Fran-
cisco, Calif, in cooperation with San
Francisco-Oakland Bridge Engineers.

New York’s municipal airport, La-
Guardia Field, has been equipped with



an announcing system to bring informa-
tion as to the arrival and departure of
skyliners to every portion of the field
where passengers or their wailting
friends may gather. Eighty-five speak-
ers in the Administration Building and
on the loading platform broadcast an-
nouncements which originate at micro-
phones located at 15 different informa-
tion centers. The field engineering as
well as the installation of the entire
system was done by the Langevin Com-

pany.

From the control tower (Fig. 3),
which is in constant communication
with planes headed for the field, comes
information as to the time of arrival
oi each flight. Ifive microphones lo-
cated at the ticket counters of the four
airlines and at the information desk
in the rotunda of the Administration
Building are used to announce the time
and place of impending departures and
to page passengers. (See Fig. 4) 1In
offices at nine of the 14 gates of the
loading platform are similar micro-
phones used for the same purpose and
to call taxis and porters. (See Fig. 5.)

Each microphone is equipped with a
“press-to-talk” switch which makes the
whole system available to but one
microphone at a time and eliminates in-
terruptions.

The specially designed speakers on
the loading platform have a 360-degree
area of coverage and are so arranged
that the output of any one blends na-
turally with the others and does not
compete for the listener’s ears. The ro-
tunda of the Administration Building
(Fig. 4) is covered by three Western
Electric Cobra horns mounted in the
dome, while all the other public rooms
in the building are reached by wall
speakers mounted behind ornamental
grilles.

The system employs Western Elec-
tric amplifiers of three different types.
One 119A and two 116A’s serve the
entire installation, while four 118A
power amplifiers, one for the three
Cobra horns, onc for the 52 speakers
in the Administration Building and two
for the loading platform speakers com-
plete the system.

The rush installation requirements of
a typical rental job were met in the
manner shown in Fig. 6. Cinaudagraph
infinite baffle speakers mounted on
telescoping floor stands were simply
placed in one carner of the hall and
faced away from the microphones. An
electronic piano, used during the cve-
ning, was also placed in this corner.
Political rallies should provide ample
opportunity for similar installations in
the fall.

telescoping floor

speaker 3lacement for

inate ladder climbing and marred walls, and often
save fifty per cent of the installation time—an
important factor in the hectic rush of the rental

busivess as election campaigns wax hot.

Photo cousresy United Teletone Corp. (Cinaudagraph)

Fig. 5. (Above) An
airline employee at
one of the gates on
the loading ramp at
LaGuardia airport
announces the im-
pending departure
of a plane. Over the
same announcing
system he may page
late passengers and
his voice will be
heard in every part
of the field where
passengers may
gather.
Photographs  from
1Western Electric Co.

Fig. 4. (Right]) Pas-
sengers in the ro-
tunda of the Ad-
ministration Building
at LaGuardia Field
are kept ‘informed
as to impending
arrival and departure
of planes by means
of three loudspeak-
ers which may be
seen mounted in the
dome. These speak-
ers, known as Cobra
horns, have a very
wide area of cover-
age.

WAV amekicanradiohistonscom

Fig. 6. [Above) Infinite-baffle speakers mounted on

They

provide the utmost flexibility in placement, elim-

of

—
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NOISELESS
ANTENNAE

OISELESS antennae of every type
N have been available for the

crowded cities, as well as for
rural and suburban installations, for
many years. With the recent tendency
toward loops, however, these have been
more or less relegated to the back-
ground. Perhaps it is for this reason
that several interesting facts concerning
antennae have not been brought to the
attention of the Service Man.

Noiseless antennae have been per-
fected to such an extent that the more
recent crop present an overall net gain
in signal strength, in addition to their
noise reducing qualities, when com-
pared with a similar standard antenna
devoid of these features. (Sce Fig. 1.)

The large majority of noiseless an-
tenna systems are so adapted that by
the usc of extra set couplers additional
receivers can be connected and oper-
ated from the same aerial simul-
taneously.

The number of listeners with more
than one receiver is growing daily.
Thus, with more than a single set to
operate from it, the antenna installa-
tion should be that much easier to sell.
Modern electrically operated households
present a man-made radio interference
problem wherever the high-lines ride.
A good noise-reducing antenna, proper-
ly installed will easily overcome the
greater percentage of this noise. A sim-
ple demonstration will convince even
the most hardened cynic.

Taco 476, 215FM, 225FM

The collector for an antenna de-
signed to cover the f-m, standard broad-
cast and short-wave bands, may be of
different design and Taco has available
either of the following: a dipole, each
leg approximately %4-wave length (62-
in) of the middle of the 42-50-mc¢ band;
a doublet with 30-ft on each side of the
transformer; or an L-type antenna 50-
ft long. (See accompanying illustra-
tions.)

In cither case the transformer sys-
tem used at the antenna and at the set
end of the transmission line will be
similar in operation, although slightly
different in design. As a typical con-
struction in the 62-in dipole collector,
and the transformers used with it, the
antenna transformer is connected in the
transmission line 6-ft down from the
collector rods. The reason is to obtain

additional aerial pickup for the standard
broadcast and short-wave bands.

The system operates as follows: For
the f-m band, the 62-in doublet operates
as a dipole and a circulating current is
set up through transformer A, which
transformer transfers the energy to its
secondary. This secondary current
passes through condensers Cl and C2,

8+30 ', ' ‘
§ +20 |+
I | \ | |
L o M
§ 0 L _ﬁ\ I M
5 dl [ N—
a=fof—t i o e I
N RN N A
g =301 i EEEEEEEN
[a) ! L L

& .8 10 42° {4 1€ 18

Frequency in Megacycies

Fig. I. A properly installed antenna of

the noise reducing type will deliver an
average net gain in input signal level
over an antenna of the same dimensions
without noise reducing transformers.

through the transmission line, through
the primary of transformer D of the
set transfiormer, through condensers
C4 and C3 and back to the antenna
transformer through the second conduc-
tor in the transmission line, completing
the circuit. In the set transformer the
energy transferred from the primary
to the secondary in transformer D will
supply the emf for the f-m band in the
receiver. Two short leads are available
for connection to the receiver.

For the short-wave bands from 3 to
25 mc the energy collected in the 62-in
dipole and the 6-ft transmission line,
which in this case acts as part of the
aerial, passes through the primary of
transformer B through condenser C3
to ground. The transfer of the energy
in transformer B will set up a circu-
lating current in its secondary which
will pass through condenser C2, through
the transmission line, through the few
turns of transformer D, through trans-
former E and condenser CS5, back
through the second conductor of the
transmission line to the antenna trans-
former, completing the circuit through
transformer A. A voltage is generated
in the secondary of the transformer D
which forms the emf for the short-wave
bands in the receiver connected to the
A-G terminals,

The stamdard broadcast-band signals
are transfer-ed through the transform-
ers C and F, same as described above.

A slight energy tranfer of the broadcast
signals will take place in transformers
B and E and precaution is taken in the
designing of the transformers so that
these voltages are adding rather than
bucking the main voltages generated
by transformers C and F in the broad-
cast band. As noticed, the set trans-
former is designed with separate ter-
minals for the f-m and a-m bands which
design will take care of most set inputs
available on the market today.

The 30-ft—30-ft doublet type anten-
na such as used in the 215SFM antenna
system uses a modification of the above
mentioned transformer system. In the
antenna coupler, the transformer A
covers both the f-m and short-wave
bands through a special design of the
transformer. Therefore, both the f-m
and S-W bands pass through the same
transformer, through condenser C1 and
down through the transmission line to
the set transformer as described before.
The same type of set transformer is
used in all three systems. The broad-
cast energy transferred in transformer
B is picked up by the 30-{t—30-ft col-
lector and brought down through the
drimary of transformer B, to ground.
The secondary cirulating current set
ap in transformer B is transferred to
the set transformer through the trans-
mission line, same as described before.

A slightly different construction is
used in the 225-FM type antenna where
the f-m and the short-wave signals are
passing from the L-type collector
through transformer A, through con-
denser CI, to ground. The secondary
currents are transferred to the radio
set the same as described before.

The advantage of a long antenna as
used by 215FM or 225FM Kkits, is that
the longer collector picks up a stronger
signal in the standard broadcast and
the short-wave bands. This type of an-
tenna is for use where emphasis is
placed on the standard broadcast and
short-wave reception and where a
strong f-m signal is available.

The disadvantage of this type of an-
tennae, however, for f-m reception is
the difficulty in elevating the antenna
high enough above the ground and the
inability to readily turn it in the proper
direction towards the transmitting sta-
tion for maximum pickup.

Brach Combination Antennae

Brach has introduced several anten-
nae, the more recent types of which can
be used for the reception of both f-m
and a-m signals. (See accompanying
illustrations.) These types consist of a
quarter-wave dipole, connected to the
primary of an antenna coupler. One
side of the dipole is connected to a
special winding on the aerial trans-
former; the other end of this winding is
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grounded. This winding is coupled to a

secondary which .is .conngcted across %ﬁ&’f%WMCJZWJMC/

a condenser that is in series \Vlth .the " ”
Sl Sl N GETS THE BUSINESS
cial winding is high and little signal is EE B\ \/ES/ \T'S THE FREE THEN.U. \/OU JUST SELECT
bl\ passe((ij through it. Thehlmpeddncc;a of 6 6EST - Bur I WAY? HOW THE EQU|pMENT
the condenser across the secondar ’
winding, however, is negligible and 1\; \IOU D P\FUL ] GOT T FREE DOES THAT YOU WANT- ANYK IND
wﬁ N-U W4y, | WORK ? JgRMHE ~PUT UP A
SN LLDEPOSIT AND

effectively shorts the latter. For uhf,
therefore, the system acts as a simple
, P\ \ FOR 1T BY BUVING

quarter-wave dipole.

For the broadcast and short-wave
bands the special winding by-passes
some signal and aids somewhat in giv-
ing the eifect of additional length to the
flat top.

The set coupler is designed with
suitable windings, and four terminals
in accordance with the practice fol-
lowed on the combination f-m and a-m
receivers which have separate posts for
f-m and a-m antennae.

Belden 8300 Clear Channel System

The Belden 8300 Clear Channel an-
tenna system consists of four parts:
The antenna; antenna coupler; trans-
mission line and the receiver coupler.

The antenna has two parts. First, a
flat top or L-type section 60-feet long
and, second, an additional half doublet
(which responds most efficiently to the
31 meter band).

The transmission line is a 2-channel
type comprising two conductors and a
shield. The shield is common to both
channels and also encloses the two rub-
ber covered wires. This shield or third
conductor is also the common ground
wire of the antenna circuit.

The coupling system is shown in the

schematic on the accompanying chart.
Connections are made from the junction
point of the two antennae legs to the
condenser and long-wave primary wind-
ing. The opposite side of the condenser ¢ ' 2V
connects to the short-wave primary. The iy
other ends of both short- and long-wave NAT | o
primaries are connected to the shield . NAL U N IQN
of the transmission line, making it the NEWARK, NEW JERSEY e m&o
common conductor for the ground of
the antenna circuit. One end of each
short- and long-wave secondary of the
coupler is connected to the shield of
the transmission line, with the other
ends connected to the twisted pair. This
method of circuit coupling makes the
surge impedance between the individual
conductors and the shield more import-
ant than the impedance between the
conductors, In the 8300 couplers the
surge impedance between the conduc-
tors and the shield is approximately 37
ohms or about half the impedance be-
tween the conductors,

It will be noticed that separate lines
are used to bring the short- and long-

(Continued on page 25)
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SPEA

By M. HELLER

In many cases where an enterprising Service Man is called upon to administer
to an ailing receiver, he will give his customer just a little extra. This addi-
tional service, not only brings more profits immediately, but, causing a mark-
ed improvement in performance, will increase his prestige with his customer

r I \HE advantages of p-m speakers for
universal replacement in compacts
are not generally realized. It

seems to us, the customer benefits as

much as the Service Man when p-ms are

substituted for electro-dynamics. Sec if
you don’t think so after our analysis.

(1) With alnico and similar alloy
magnets, more field energy (higher flux
density in the voice-coil air gap) is pro-
vided than is ordinarily available in the
average size electro-dynamic 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 cheap
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.

(2) An obvious advantage is the elim-
ination of open field problems especially
in high-resistance speakers wound with
very small wire. Sets used near the
water, or in any damp climate are par-
ticularly prone to this trouble. Then
there is no need for a hum-bucking, or
neutralizing coil. Where a shunt field
had been used, eliminating the field load
lessens the current drain on the rectifier
tube and also, in time, saves the cus-
tomer something on the power bill. Elim-
inating the field load also raises the B
voltages, allowing greater sensitivity and
increased power output.

(3) A small stock will suffice for uni-
versal replacement purposes since there
is no need of a variety of field resist-
ances. P-ms require less space than elec-
tros, too. Hence, problems of installa-
tion in close spots should be minimized.
Having no field coils, there is no heat
developed—an important factor in mid-
get receivers. P-ms are fully dust-proof,
eliminating the possibility of rattles due
to dust particles. Also, a p-m equipped
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Fig. |. A-c, d-c receivers that employ
a 450-ohm, or similar, electro-dynamic
speakers require the addition of an r-c
filter when a p-m is used as a substitute.
It may also be necessary to increase the
capactiy of the filter condensers.

set is mode modern—according to pres-
ent trends.
There are a few cases where exact

Fig. 2. In a-c, d-c sets which employ a
speaker field which is connected to one
of the diodes of the rectifier with a sepa-
rate filter condenser, no additional parts
are required. The cathode formerly con-
nected to the field, together with its con-
denser, can be tied to the plate supply
circuits where it will serve to boost the
voltage somewhat.

Rectifier

5T
Choke J-EH-
|tz =

| l Z-A- 1

duplicate speakers must be used. With
a little thought, however, and minor
changes in design, all types of electro-
magnetic speakers can be replaced with
p-ms. They may be fitted to most auto
sets, saving from 1 to 112 amps battery
drain when replacing an electro-dy-
namic.

P-ms also make handy microphones
suitable for limited p-a work, radio nurse
or interoffice communication systems,
etc. The smaller diameter speakers are
preferable, giving good quality at a high
output level.

Fig. 1 shows the changes necessary
in replacing a series-field speaker with a
p-m. A choke could be substituted for
the field coil, no other changes being
necessary. However, the arrangement
shown at B will usually prove entirely
satisfactory and is a lot more economi-
cal. A resistor of the order of 3,000
ohms is substituted for the field and the
power tube plate voltage is now derived
directly from the filter input. If the
current through the filter resistor is 10
ma or less (I2R = 0.3 watt) a Lb-watt
resistor is adequate. If greater than 10
ma, a 1 watt should be used.

Fig. 2 shows the changes required in
replacing a shunt field speaker. At A,
the field had its own separate B supply
which is usually the case. The two rec-
tifier cathodes are tied together thereby
dividing the load and halving the internal
resistance. The tube life will be increased
after substitution and the B voltage
raised a little. The shunt field filter con-
denser C, 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 out-
put. However, it may be permissible to
substitute a resistor, as in Fig. 1, switch-
ing the power tube to the filter input.

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



NOISELESS ANTENNAE
(Continued from page 23)

wave signals to the receiver coupler.

As many as four receiver couplers
can be used with one Clear Channel
antenna.

RCA Magic-Wave System

The RCA Magic-Wave antenna sys-
tem is a noise-reducing system that can
be applied to any installation where
noise pickup on the down lead is a
serious problem. The couplers are so
designed that they can be connected to
an existing flat top from 30 to 60 ft
in length or to a vertical antenna, such
as a rod or pipe, over 30-ft long. Any
number up to 16 outlets can be used
with a single antenna without too great
attenuation.

Magnetite-core couplers are used with
a simple dual primary and triple sec-
ondary designed to cover the bands
from 530 kc to 23 mc. A lightning ar-
restor is built into the antenna coupler.

RCA Master Kit

In locations where practically every
possible spot for antenna installation is
a source for noise interference as well
as signal, this antenna system would
seem to be quite the thing. A simple
doublet antenna with 20-ft arms is em-
ploved. This doublet is connected di-
rectly to a twisted pair transmission
line. The later terminates in a special
teceiver coupling transformer. In ad-
dition to these usual components the
system utilizes a counterpoise which is
so located that it purposely picks up a
good noise component with very little
signal. This counterpoise has a length
that is ten feet more than half the trans-
mission line. It feeds noise voltage into
the receiver coupler.

An adjustment is provided, on the
set coupler, which permits balancing
the phase of this noise voltage so that
it will cancel that picked up by the an-
tenna proper. The antenna is, there-
iore, not dependent upon its location
for its noise reducing properties. This
system is recommended, by RCA, for
use where extreme local noise cannot
be overcome by the usual type of noise
reducing system.

In addition to the types described
RCA has several others chiefly designed
for multiple and apartment house in-
stallation.

Philco Tuned Lead-In

The Philco tuned lead-in system is
designed for use with all types of
aerials, including the standard L or flat
top and the Philco Safety Aerial. The
system is also recommended for multi-
ple set operation from a single aerial.
It is only necessary to connect addi-

Economy Fles
Prformance

New RCA Standard 50-Watt Amplifier

1 High Gain Single Unit. 2 Four “High” and
“Low " Inputs. 3 Automatic Compensation
for Phonograph.4 Bassand Treble Controls.

This new RCA Standard 50-watt amplifier
is a sirgle unit, high power amplifier for

all-aronnd use.

i | j7's RCA FOR UNMATCHED UALITYUNBEATABLE LOwW PRICES | ‘

RCA Standard 50-watt
Amplifier MI-12214

® RCA 6-watt Amplifier MI-
12209 operates from high im-
pedance microphonesand high
or lowimpedance phonograph
inputs. High gain — excellent
frequency response. An out-
standing value at a low price.

o RCA 15-watt Amplifier MI-
12202-B. This medium power,
high gain amplifier has two in-
dividually controlled input po-
sitions for microphone and
phonograph. Continuously
variable tone control and other
features. 15 to 20 watts output

-Intra-Tube Mixing, two high

Look at these features! 50 full watts of
high quality power ... four high and low
impedance input positions for microphone
and phonograph . . . electric mixing . . . in-
verse feed-back . . . beam power output
tubes. .. no interaction between inputs . ..
full frequency response . . . pilot light . ..
externally fused power transformer. Re-
member—RCA can supply with Jou' priced
equipment your amplifier requirement.

impedanceinputs, phonograph
input jack. Excellent for mod-
erate power installations.

® RCA 25-watt Amplifier MI-
12205 has most modern circuit
design, is extremely flexible,
can be used for four input po-
sitions for microphone and
phonographs; Remote Electric
Mixing, bass and treble con-
trols.provision for extrainputs,
automatic phonograph com-

pensation, and other features.

Any sound systen sounds better equipped with RCA Radio Tubes

CommeRcIAL

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

Sounp

A Service of the Radio Corporation of America

tional set couplers to the transmission
line to accommodate up to four addi-
tional receivers from one aerial.

The system includes the two couplers,
one for the aerial and one for the set,
and a twisted pair transmission lead.
In extremely noisy locations an addi-
tional ground lead may be connected to
the aerial coupler at the roof. A short
bare lead is provided for this purpose
at the bottom of the aerial coupler. The
connections are shown in the accom-
panying illustration.

When it is desired to operate more
than one receiver from the antenna, the
additional set couplers are connected
in parallel across the transmission line.

wwWwW_americanradiohistorv com

JACKSON TUBE TESTER

Jackson Electrical Instrument Co., 122
Wayne Ave, Dayton, Ohio, have intro-
duced their Model 636 Dynamic tube tester.
Full range filament selection, with volt-
ages marked on the front panel, is pro-
vided. Roll-chart index is also on the front
panel. Additional information and prices
may be obtained directly from Jackson.

MICROPHONE SWITCH

The new Atlas Sound “Break-In” switch
offers on-off or press-to-talk operation,
Button is pressed for press-to-talk opera-
tion, and turned for on-off switching. For
all microphones or circuits having single
conductor shielded cable connections. Com-
pletely wired and can be instantly attached
to microphone; chassis connector ; or any-
where in the microphone cable line by
using a male and female connector. Atlas
Sound Corp., 1449 39 St., Brooklyn, N.Y.
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NEW TUBES

I
\0l/ ¥h CK505, CK505X
4¥ ’p 3 E Q'“ 0@ HE CK505 and CK505X are min-
Q 4\ I iature pentode type amiplifier
) T} 2 EREAT MIKE5 / . ) tubes designed for use as voltage
1 ¥ 1 » amplifiers in applications where ex-

tremely small size and low battery drain
AMPERITE

VELOCITY
with exclusive
ACOUSTIC Teatures
COMPENSATOR new superior

Actually « | UNI-DIRECTIONAL
combination elipsoid pickup
Dyncmic, hov pattern.
ing best fea. ELIMINATES

tures of both | FEEDBACK TROUBLE.

ELIPSOID
PICKUP
PATTERN

types. HAS FLAT RESPONSE.
T Model PGH, hi-imp: (PGL, 200 ohms); |
Model RBHL, hi-imp: (RBMK, 200 ohms); LIST $4200 | 410,000 CPS.......... Chrome LIST $32.00
Model RBSHK, hi-imp; (RBSk, 200 ohms); LIST $32.00 | Model PGAH, hi-imp: (PGAL. 200 ohms):
70-8000 CPS, .. ........ Chrome LIST $25.00

are the primary tube requirements. The
CK505 is equipped with a special minia-
ture base. The CK505X has tinned cop-
per leads for direct soldering and is
supplied with a removable standard

/2
ARPERiTE =

Puts musical instruments across. Beautiful & A
. i

results with any amplifier, record .player, ’J

ond most radio sets.

MODEL SKH (himp)...................LIST $12.00 octal base to facilitate retesting.
MODEL KKH, with hand volume control, LIST $18.00 ltatoeioe DR LRI
5 Grid to plate............... 0.25 mmfd
= Plug extra ......,...... «e.....LIST $1.50 [Topat ... enaermy e T
: ; . . I Output .................... 3.5 mmid
B WRITE ‘FOR FREE SALES AIDS Ratings
s 561 BROADWAY IMaximum filament voltage sup-
! NEW. YORE ply must not exceed ..... ... 078 v
| Mean filament voltage......... 0625 v
Maximum plate voltage ....... 45 v
Maximum screen voltage....... 5 v

=G 4)
g /
~ =~
(5 \Gs
> 5
CK SOSK MOUNTED 1tv SEECIRL FIMATURE BASE

7 PROMG SHALL SHELL
CK-50;
OCTAL BASE o

Typical Operation (Class A)
Impedance Resistance
_— \\ N Coupled  Coupled
Indispensable for dial knobs, etc.. are \ Filament voltage*.... 0625 0625 0.625 v
lh‘eserCELITE SCREWDRIVERS with \ d-c d-c d-c

MODEL 432-A

The Outstanding Tube Tester Value . . . / the famous_shockproof, transparent han. \ Filament current .. 0.030 0.030 0.030 amp
] . / i , shown, contains g o b - v <

ghectks all t)'lpis tlllbesM}npludlng Loctals, // (:Izes'chh:-g}nesszplg;:xlayscr:wd_rivers with \ Plate voltillge %0 45 384- V
R:gtﬁiTr Jrﬁalléet VOIEI‘ghml\aIt:)‘lll;es' Ggseef)us /{ 3732’ blades in 2. 3 and 4 inch lenaths. %c:_'sex}z‘vo*tage i,0 ’]452; g i v

f st, i age ries. ri iast ........... -1.25 v
etc. Filament Voltages from 1.1 to 110 ’ _— \ Plate resist. (approx.) 1.1 2.0 meg
volts. Direct Reading GOOD-BAD Meter . \ Transconductance .... 140 150 mmhos
Scale.  Professional-appearing case with If your parts jobber can- \ | Plate current ........ 0.17 .2 020 ma
accessory compartment large enough for not supply you, write for Screen current ....... 0.07 008 007 ma
carrying Model 739 AC-DC Pocket Volt- Voltage amplification 15 —

complete catalog and
prices.

\ | * The filaments of 1wo tubes may be operated
in series directly from a single small flashlight
' cell. If larger cells are used or ii other factors

Ohm-Milliammeter, thereby giving the
serviceman complete testing facilities for
calls in the field. . . . Model 432-A with
compartment, Dealer Net Price....$18.85. ’/'
Model 432-A in case less compartment

cause the mean battery voltage to exceed 1.25
volts computed over the normal battery life. a
series filament resistor should be used to reduce

/

...$17.85. Model 739, Dealer Net / RE

Price. . ..$9.90. PARK METAI'WA the mean filament voltage to 1.25 volts for the
. COMPANY, INC. X two tubes in series,

WRITE FOR CATALOG—Section 720 College Ave. ORCHARD PARK, NEW YORK t Grid circuit returned to negative filament. The

| d.c. resistance in the grid circuit should not be
READRITE METER WORKS, Blufiton, Ohio W

less than 5 megohms.
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i Supply voltage. Plate resistor: 1 megohm.
SR Screen resistor: 2 megohms by-passed with 0.01

LESREE
' mfd. Coupling condenser: 0.01 mfd.



CIRCUITS
(Continued from page 14)

get maximum transmission to the re-
ceiver. (See Fig. 6.)

Frequency Modulation

Following the FCC frequency assign-
ment for frequency modulation, Stew-
art-Warner announces a new series of
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Fig. 6. G. E. has introduced a new wireless
record player, the Model JM23, which em-
ploys a non-directional antenna radiator.

receivers to cover the entire f-m band.
Some f-m receivers already sold cover
only a small portion of the new 42-50-
mc band.

While on the subject of f-m, in order
to demonstrate the freedom from noise
interference provided by an f-m receiver
at any time and anywhere, General
Electric has put out a dealer demonstra-
tor outfit. It consists of a standard
G. E. f-m, a-m receiver, two wireless
record players and an electric-razor-

PICK -UP

Fig. 9. At the end of the record the

pickup guide pin rides in a groove that

causes the pickup to swing out beyond
the edge of the record.

noise-factory. A new f-m wireless
record player, Model JM31, was devel-
oped for this demonstration unit. Both
players are equipped with the same rec-
ord. With the receiver volume adjusted
to the same level on each band, the in-
terference device is allowed to operate
continuously, causing local interference

are used outdoors.

STAR — for

| FREE!. ..

Batteries for over
700 models of
portable
ers, is available.
Send for your
free copy today.

receiv-

profits

A comprehensive Replace-
ment Guide, showing rec-

ommended BRIGHT STAR

Ny PORTABLE
RADIO BATTERIES

| A dependable source of power sup-
| ply for all types of Portable Receivers.

| ® The highly efficient "bag type" construction—long
associated with BRIGHT STAR quality batteries—

‘ eliminates possibility of internal short circuits.

| ® Special inner casing safequards battery life from
harmful effects of moisture or dampness when receivers

® Constant laboratory control over raw materials, manu-
« facturing processes and finished product assures high
quality, uniformity and top performance.

Build your battery sales with BRIGHT

satisfaction.

and

:1!5"! EY'AR BATTERY Co

8 nangise,

Chicago -

BRIGHT STAR BATTERY CO.

Executive Offices and Factory: Clifton, N. J.

San Francisco -

Houston

which overcomes the signal from the
conventional record player but does not
affect the f-m signal.

Motorola B2RC, B3RC B4RC
Automatic Record Changers

As phonographs and the record busi-
ness are leaping ahead, so are recorders
and automatic record changers follow-
ing suit. Thus, it behooves the Service
Man to dig into the innards of these
items and know what makes them tick.
As production increases and prices come
down within the reach of the average
consumer, automatic record changers
will be the rule rather than the excep-

tion. The alert Service Man will have
to brush up on his mechanics for these
changers are mechanical marvels, hav-
ing few, if any, electrical parts. The
new Motorola changers are novel in
that a solenoid operated mechanism
starts the changing cycle. We can’t very
well cover the entire action here but a
few points may be of interest.

When the needle enters the eccentric
groove at the end of a record, the pick-
up oscillates slightly, which in turn
causes the automatic change switch to
make contact. The first momentary
contact is all that is necessary to start
the changing cycle as this contact ener-
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OHMITE

+ PARTS %

satisfy your customers

. .. and satisfied customers means
repeat business and increased
profit! Do what thousands of
Servicemen all over the world are
doing—install Ohmite Parts for
extra security on the job! Ask
your Jobber for Ohmite Vitreous
Enameled “Brown Devils” and
“Dividohms,” for “Cordohms” and
other popular Ohmite parts. You
can depend on them, always!

Write for Free Catalog 17
MAIL THIS COUPON NOW!

————-----——_—-l
I-OHMITE MANUFACTURING COMPANY
l 4878 Flournoy Street, Chicago, U. 8. A.

l SEND FREE CATALOG 17 l
Name ... ... ... ...

= Address ... ... ... . :

l Cityl vaida State ... ........ '

OHMITE

RMEOSTATS RESISTORS TAP SWITCHES

| gizes a small electro magnet. The mag-

net pulls an armature back out of the
way, permitting a drive pawl which is
mounted on the cam wheel to fall down
and engage in one of the notches which
are provided on the upper surface of the
main drive wheel. (See Fig 7.) Since
the main drive wheel is already re-
volving, the engagement of the pawl
now causes the cam wheel to revolve
with it. When the cam wheel starts
to revolve, it causes several things to
happen. In the first few degrees of
revolution, it opens a circuit breaker
switch (see Figs. 7 and 8) which de-
energizes the magnet to prevent chat-
tering. The next few degrees of rota-
tion causes the pickup elevating pin to
ride up an inclined section of the cam,
thereby elevating the pickup and lifting
the needle from the record. (See Fig.
8). Next, the pickup guide pin rides in
the guide groove on top of the cam
wheel, causing the pickup to swing out
beyond the edge of the record so that
it will be out of the way when the
next record falls upon the turntable.
(See Fig. 9).

The cam wheel continues to revolve,

land at another point on its circum-

ference a roller on the end of the trip

|lever rides up an inclined section of

the cam. The other end of the trip
lever bears against the push rod which
operates the record release, located near
the top of the spindle, causing it to push
the next record off its support. The
groove in the top of the cam now brings
the pickup back over the edge of the
record and the elevating pin rides down
another incline, permitting the needle
to settle gently in the first groove of
the record. The cam has completed one
full revolution. When the needle
touches the record, the drive pawl hits
the magnet armature, disengaging it
from the notch in the drive wheel
stopping the cam. The turntable con-
tinues to revolve and play the record.
A simple, clever job; vet, one which
may easily be put on the bum by a
tinkerer.

HARPER ADVISES B OF E

The Board of Education of the City of
New York announce the appointment of
Sam Harper, 63-12 Haring Street, Rego
Park, L. 1., New York, as special personnel
advisov to represent the radio industry on
the Emergency Defense Training Service
Program. Mr. Harper is manufacturer’s
repiesentative in the metropolitan area for
Tuyner Co., Kainer Co., Sterling Manufac-
turing Co., and Pauley-James Co.

CLARION SOUND SYSTEM

The Clarion Model CS45 31-watt sound
system incorporates four inputs, built-in
phono mechanism, master gain control,
bass and treble equalizers, VI meter (or
optional monitor speaker) dual speaker
outlets, 12-in p-m speakers and remote con-
trol. Eight tubes are used in all. Micro-
phone gain is said to be 118 db; overall
response, 40 to 12,000 cycles. Additional
details and prices may be obtained from
Transformer Corp. of America, 69 Woos-
ter St, New York City.

CALL A CoOP
Alleged SERVICE subscription
agent, using the name W. J. CoH-
rell. Last known address 500 Fifth
Avenue, Bay City, Michigan.

Offers valuable premiums with a
subscription to SERVICE.
All you get is a worthless receipt
tor your money.
If ke stops into your shop, call a
cop.

Remember, SERVICE never offers
premiums with a subscription. If
anyone offers you a premium of
any kind with SERVICE you will
know that he is a fake. Don't fall
for this line.

NOW YOU CAN BUY THESE BETTER

AUTO RADIO VIBRATORS

AT NO PREMIUM IN PRICE

@ No longer need the servicemen compromise
quality for economy. In design—In engineering
and in the many exclusive James Vibrapowr fea-
tures you find a unit that stands head and
shoulders above the field. Servicemen the country
over praise the design, construction and per-
formance of those units.

@® DeLuxe Push-pull non-synchronous James
Vibrapowr units, formerly $3.95 list, are now
$2.95. Standard Units, formerly listing at $2.95.
are now $2.25. The Push-pull synchronous type
lists at $4.95, The Universal unit that serves
over 80% of replacement calls lists at only $1.75.
There is a James Vibrapowr unit to meet every
replacement requirement. Write for specification
sheets.

Literature on Request

JAMES VIBRAPOWR GO., Inc.

CHICAGO
ILLINOIS
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DEPENDABLE

e progressive dealer will
E:d PKen-Ran:l Dependable
Radio Tubes worth investi-
gating. They sell easily be-
cause users are real boosters.

.RAD TUBE & LAMP
= CORPORATION

Owenshoro, Kentucky

RADIO TUBES



JEFFERSON CATALOG

Jefferson Electric Co., Bellwood, Ill,
have recently published a 16-page catalog
illustrating and describing their line of
transformers, chokes and speaker field sup-
plies. Copies may be obtained directly from
Jefferson.

WILCOX-GAY DISTRIBUTORS

Wilcox-Gay Corp., Charlotte, Mich., an-
nounce that hereafter Recordio disc dis-
tributor contracts will not be confined to
Wilcox-Gay Recordia distributors, but will
be extended to other wholesalers.

GENERAL INDUSTRIES EQUIPMENT

Requests for descriptive literature on
General Industries Model GICI120 drop
type record changer unit and the Model
GIR70 home recording assembly are in-

vited by the General Industries Co., Ely-
ria, Ohio.

The GIC120 and the GIR70 are supplied |
ready to install, mounted on a suitable base |
plate. The record changer assembly in- |
cludes direct-drive motor, with turntable,
cycling switch and tangent tracking crystal
pickup with a balance arm. It has a ca-

I
1
pacity of ter: 12-in. records or twelve 10-in.
records. The recorder consists of cutter
and cutter feed mechanism, pickup, rim-

drive motor and 10-in. weighted turntable
with retractable record driving pin,

READRITE BIGBOY MULTIMETER
Readrite Big-Boy Model 860 volt-ohm-
milliammeter provides a 6-in. scale for 14
ranges in d-¢ volts, at 1,000-ohms-per volt;

in a-c volts, at 400-ohms-per-volt; in d-c
milliamperes and in ohms. Additional in-
formation may be obtained directly from
Readrite Meter Works, Bluffton, Ohio.

... writes

C. H. MANSFIELD

President

HOLLYWOOD RADIO & TELEVISION INSTITUTE

the testing equipment we give to our
students measure up to the very highest
standards; we cannot afford to compro-
mise with quality. . . . The (RCP) test-
ing instruments which we have purchased
from you have given 1009% satisfaction.

No ordinary test Instrument buyer is C, H.
Manstietd. He heads a technical radio In-
stitute which orders test instruments in
Lairge quantlties for students in nearly
every couniry of the world. ‘It is extreme-
ly important,” Mr. Mansfield says, “that

Take advantage of RCP Proven Dependability! Here are brand
new typical RCP Quality Instruments tailored to your pocket-book.

MODEL 310 TUBE TESTER

‘Tests every type of tube. Spare socket for future tubes with new bhase
arrangements. Famous dynoptimum test circuit gives finest correlative test
mada under plate voltages and loads as specified by R.M.A. Separate test
for noise, hum, intermittents, bad conncctions. Hot interelement short and
leakage test between all individual elements; hot cathode leakage tests.
Accurate calibration checked against laboratory standards. Newest ‘‘Rolindex’
roller type tuhbe test cliart insures smoothest, positive, speedy operation.
Deluxe line cord and plug—double fused line protection.

Medel 310 C, Series 3, for counter use
has sloping front, size ’ll‘/z x 13 x 71, $21'95

Medel 310 P for combination portable-counter use.
Slip-hinge cover, Bakelite handle. Compartment for tools. $23.95 H

COMBINATION TUBE AND SET TESTER MODEL 803
with the new Automatic Rolindex Tube Test Charts

This poriable ‘‘service shop’’ tests all latest tubes, miniature and bantam,
Jr., all fllament voltages (at standard R. M. A.). Esxclusive measurement
method eliminates large errors. Hot interelement short and leakage tests
for individual elements. Individual section tests of multi-purpose tubes.
Line voltage regulation 103 to 135 volts meter indication. Noise test for
tubes which atherwise test good. Roller type tube chart built in.

DC voltmeter 0/10/50/500/1000 at 1000 ohms per volt

Four range AC voltmeter 0/10/50/500/1000

DC milliammeter 0/1/10/100/1000 DC Ammeter 0/10

Ohnmeter 0/500/5000/1,000,000/10,00¢,000

D.B. Meter—3 15/15 to 29/29 to 49/32 to 55 decibels

Four range Output Meter same as AC volts

Complete, ready to use with test leads. Model 803 3
RCP Combination Model................... ... - $32‘95

PORTABLE AC-DC MULTITESTER MODEL 446P

PORTABLE CASE AND TEST LEADS
Five range DC. voltmeter 0/5/50/250/500 Four range AC voltmeter 0/10/100/500
12500 /1000

Three range ochmmeter 0/500/100,000/1 Meg

Four decibel ranges—8 to 15/12 to 35/26
DC Ammeter B/10 te 43/32 to 55

It’s the equivalent of 25 different instruments in a single case. Ias compartment for
test prods and small tools. Complete with test prods and batteries. Appearance, quality
and performance put it in a class with testers selling or twice the price. $11 0

In handsome hardwood case with hinged cover..........................
card today for free catalog de-

scribing complete RCP dependable 0 GITY

s PRODUCTS CO. INC.
88 . PARK PLACE, N. Y. C.

Four range OC milliammeter 0/1/10/100
/1000

PAY LESS for your test instruments
and show a bigger profit. Send post-

SAVE $1.00!!!

® Tl}e Group Subscription Plan for Service enables a group of
service men, dealers or jobbers to subscribe at one-half the
usual yearly rate.

® The regular individual rate is $2.00 a year. In groups of 4
or more, the subscription rate is $1.00 a year. (In foreign coun-

tries, $2.00.)

® Each sub§criber should print his name and address clearly
and state.hls occupation—whether a dealer, jobber, indepen-
dent service man, service organization, etc.

Remember this Group Plan when Your Subscription Expires
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In television what does
the term ‘‘blooming”’
mean when applied to a
picture?

In using 1.4 volt battery
tubes why should mount-
ing the speaker directly
on the chassis be avoided?

What method of control-
ling volume replaced that
of varying the screen
voltage applied to the
tubes?

What type tube would
you use to change alter-
nating current into pul-
sating direct current?

What is Ripple Voltage?
In a three-element tube
which is generally the

most important—the in-
terelectrode capacitance

TRIPLETT TUBE TESTER

A lever type switch, in the Triplett
Model 1620 tube tester, gives individual
control for cach tube prong and takes care
of roaming elements, dual-cathode struc-
tures, multi-purpose types, etc. The panel
is divided into four separate sections which
may be individually replaced in the advent

of radically new changes in tube design.
The iour sections are: sockets; meter;
roll chart, and switching and power sup-
ply.

Additional information and prices may
be obtained directly from Triplett Elec-
trical Instrument Co., Bluffton, Ohio.

BRUNO CONNECTORS
Bruno Baby connectors are of the locking
type and are designed for output or speak-
er connections.

They are equipped with 14 1

EE—
PREPARE NOW!

It’s Easier to Keep Abreast
Of These New Develop-
ments Than It Will Be

To Cul;ch Up With Them! .

Your future in the servicing busimess will
depend largely upon vour knowledge of these

new developments in radio. NOW is the
time to prepare . . . if you expect to be able
to compete successfully for the service that
will soon be required. Don’t put it off! Start
now, by devoting a few minutes each day to
study of these ecasy-to-understand books by
John Rider. You can look them over at vour
jobber’s. Do it today!

FREQUENCY MODULATION
by John F. Rider

The most talked of subject of the moment.
Rider offers this introduction to frequency
modulation with special attention to F-M
receivers and the problems they will present
to the serviceman. Get this now—be ready.
136 pages—only $1.00.

SERVICING BY SIGNAL TRACING
by John F. Rider

Use the system of servicing which is proved
and endorsed, fastest-—most modern, the sys-
tem you can apply to all receivers regard-
less of age, type or make. Servicing by Signal
Tracing operates independently of every
limiting factor heretofore encountered. In
this new book you learn how all receivers
are brought to a common servicing level.
Learn how components receive a functional
check! This is the most definite and positive
form of trouble localization! Over 360 pages
—hard covers —only $2.00.

OTHER RIDER BOOKS YCU NEED

The Oscillator At Work—256 pages—
illustruted—3$1.50. Automatic Frequency Con-
trol Svstems—144 pages—hard covers—$1.00.
The Cathode Ray Tube At Work-—336 pages
—over 450 illustrations—$2.50. Hour A Day
With Rider Books on subjects you should
know—hard covers—60c each. And, of course
—AIl Eleven Rider Manuals.

JOHN F. RIDER PUBLISHER, INC.

404 Fourth Avenue, New York City
Export Div.: Rocke-Int. Elec. Corp., 100 Varick St.,
N. Y. C. Cahle: ARLAB,

between the cathode and
grid, the grid and plate,
or the plate and cathode?

F you aren’t positive of the

answers to these and thou-
sands of other questions about
radio tubes and their applica-
tion, the latest edition of the
Sylvania Technical Manual
has all the answers in useful,
handy form. 272 pages of in-
formation including operating
conditions, characteristics and
circuit applications on 374
types of tubes. Write to Hy-
grade Sylvania Corp., Dept.
S80, Emporium, Pa., enclos-
ing 35c for your copy of this
great book today.

with the input cables. Complete literature |
on these and other Bruno products by writ- |
ing to Selectar Mfg. Corp., 30 West 15th
St.,, New York City.

SOLAR EXAM-ETER |

The new Model CE Solar capacitor |
Exam-eter measures condensers both in
and out of the circuit, tests for shorts,
opens, high r-f impedance, and inter-

Read RIDER BOOKS

B .

6-volt 110-volt amplifiers. The Model 1414,
14-watt unit and the Model 2428, 28-watt
unit.

~ The Model 1414 is available in two
forms, cither with built-in turntable, or the
amplifier chassis only. It has provision for
use of one microphone and one pickup, and
in addition has a tone control to equalize
response characteristics.

The Model 2428 has facilities for the
use of two microphones as well as a built-
in record playing mechanism. Provision
is made for continuously varying either
high- or low-frequency response.

Output impedance for both models is
variable to accommodate a varicty of
speaker installations. To change from a-c
operaticn to 6-volt operation, all that is re-
quired is to change power cables.

mittents, it is said. A capacity and re-
sistance bridge, megohmeter and milliam-
meter are also provided.  Additional
information and prices may be obtained di-

svl"nnln rectly from Solar Mig. Corp., Bayonne,
‘ N. L.

ERWOOD AMPLIFIERS
SEREHESIED] RADIC] MUBES Erwood Sound Equipment Co., 224 W.

Huron St., Chicago, have announced two
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AUDAK CUTTER

The Audak Co., 500 Fifth Ave.,, New
York City, announce a Iligh Fidelity cut-
ter which, it is said, overcomes distortion

and has a flat response to over 9,000 cycles.
The new cutter is available in three models:
H2, H3, and H4, in various price ranges.
A descriptive bulletin may be obtained di-
rectly from Audak.

HICKOK SIGNAL GENERATOR

The Hickok Model 188X universal
crystal-controlled signal generator covers
a range from 100 kc to 133 mc on funda-
mentals with 12 output selections. These
include: Electronic controlled wide-band
frequency modulated output with 750-kc
sweep for alignment of frequency modula-
tion and television receivers; {requency
modulated output, internally modulated, at
400 cycles with IFCC standard frequency
modulation sweep (150-k¢ for servicing
and checking f-m receivers; amplitude
modulated output as well as narrow-band
frequency modulation (30-kc sweep) for
servicing amplitude modulation receivers;
audio-frequency outputs of 400 cycle fixed

and 50 to 10,000 cycle variable; crystal-
controlled outputs, modulated or unmodu-
lated with frequency coverage from 100 kc l

to 10 mc in 100-kc steps and from 1000 kc
to 150 mc in 1-mc steps plus synchronized
sweep voltage for oscillograph use.

The oscillator includes a built-in power
supply consisting of a transformer, rectifier
and filter for 110-volt, a-c line, 40 to 65
cycles.

For further details write The Hickok
Electrical Instrument Co., 10514 Dupont
Ave., Cleveland, Ohio.

WHY DIDN'T SOMEONE TELL
JEREMIAH SMUDGE ABOUT s

UP until yesterday, Jeremiah Smudge was
a radio servieceman, Now he’s working for
the WPA.

The trouble is {hat Jeremiah is a wee bit
old-fashioned.

ITe drives a Model T Ford on which every-
thing makes & noise but the horn. uses a
mustache eup and still thinks the Philadel-
phia Athletics have a chance for the Ameri-
ean League pepnani, He runs—we mean ran

-——his serviece Dusiness just
about the same way. Take
condenser replacements for
instance:

Jeremiah spent weeks and
Jost halt a dozen good cus-
tomers  wuiting  for exact

duplicate replacements to
arrive.

No one ever told him that
he could get a couple of
Sprague Atoms (midget tub-
ular drys) from his jobber,
strap 'em together and make up almost any
“duplicate” he'd ever heard of—in wsmaller
size and actually at less cost.

Plenty of times Jeremiah lost Lis temper
trying to fit an old-style condenser into a
midget set--then lost the customer, too,
when the repair bill ran almosi as mueh as
the set was worth.

No one ever told him that Sprague Atoms
are no bigger than his little finger, reliable
as the North Star, and cost but a fraetion
of the price of larger types.

Jeremiah wore out eight tires and the
seats of six pairs of pants riding down to
the jobber to bay a condenser cvery time he
needed one.

No one ever teld him he could save Imoney
buying Atoms in handy kits—and that a

kit or two would enable him to handle 80%
of all dry clectrolytie replacements—in less
time than it took him to crank his flivver.

Jeremial did go modern—once. Ie tried
a midget condenser of some other make. It
exploded like a fireeracker, scared Jeremiah
so badly he swallowed his chewing tobacco.
then decided once and for all
he'd never try any more new-
fangled ideas.

No one ever told him that
Sprague Atoms are positively
guaranteed against blow-ups,
and have been ever since they
were introduced.

Last but not least, Jeremiah
was always complaining about
price-cutting competition, He
even wrote his Congressman
about it, However, the Con-
gressman didn’t tell him that
maybe these fellows weren’t
cutting repair prices at all—
that they were probably using Atoms and
other parts that enable them to do good
work for less money and still make a nice
protit doing it.

Geil the idea?

Of course you do!
Atoms are just as far
condensers as those sleck,

The fact is Sprague
ahead of old-style
speedy auto-

mobiles of today are ahead of Jeremialh’s
Model T.
Use Atoms universallyv—regardless of the

siz¢ of the unit they replace. They’'ll save
vou time—money—space. They’re made in
all capacities -— all voltages — and many
popular dual combinations, Catalog free.

SPRAGUE PRODUCTS COMPANY
North Adams, Massachusetts

This year—

IS
S

This year of elections is also a year
of greater profits for the sound rental
man — especially if he is well sup-
plied with WEBSTER-CHICAGO'S
new Master P.A. equipment. The ex-

The couponwill bring
you, free, particulars
about the NEW Mas-
ter Sound Systems,
Microphones, Recor-
ders and Record

Webst_e_;-_é-};{cago Corporation, Sec. AU-5
5622 Bloomingdale Ave., Chicago

Mail complete catalogs on Sound Equipment

treme flexibility and unlimited ca-
pacity of these new systems make
them ideal for handling varied sound
jobs, from the smaller meeting rooms
and clubs to the largest auditoriums.

Players.

for rental and mobile purposes. i
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Dealer Net Price
Model 1200-F

52784
Push-Button Type

Push-button switching by a new, simpler
way makes the Model 1200-F an entirely
automatic Volt-Ohm-Milliammeter with
maximum speed and minimum switching.
Only one button need be pressed for any
range and test setting. Ranges: DC, 0-10-
50-250-500-1000 at 25,000 ohms per volt...
AC, 0-10-50-250-500-1000 at 1000 ohms per
volt...DC Milliamperes, 0-1-10-50-250. ..
DC Microamperes, 0-50 . . . Resistance,
0-1000. Low ohms, shunt type circuit;
0-300.000 ohms; 0-3 and 0-30 megohms,
series type circuit. Self-contained batteries
for all ranges. RED«DOT Lifetime Guar-
anteed Instrument, rectifier type. Attrac-
tive metal case with rich brown suede
enamel finish. Panel with new three-tone
finish. Dealer Net Price. .. .. ... $27.84

Model 1200-A—Selector switch operated
... 2000 Ohms per Volt DC . . . Volt-
Ohm - Milliammeter Dealer Net
Price . o, . .o M s . PEEW $21.84
Model 1200-E—Selector switch operated
. .. 25000 Ohms per Volt DC . . . Volt-
Ohm - Milliammeter Dealer Net
Price ... ... .. ... ... ....$25.84

Wide Range _

SIGNAL
GENERATOR

TRIPLETT

Model 1632 (M= z

DEALER NET PRICE $79.84

Model 1632—Continuous coverage . . . 100 Kc to
120 Mc. All frequencies fundamentals . . . Metered
Qutput to multiplier and attenuator . . . Hetero-

dyne Detector incorporated . . . Output Available
at End of Coaxial Cable . . . Provision for Ex-
ternal Modulation . . . Voltage Regulator Tube
. . . Low Resistance Copper Shielding . . . Posi-
tive Vernier Dial Tuning Control . . . Accuracy
and Stability beyond anything before demanded in
the test field . . . Dealer Net Price. ... .$79.84

Write for Catalog—Section 208 Harmon Drive

THE TRIPLETT ELECTRICAL INSTRUMENT CO.

Bluffton, Ohio
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WEBSTER-CHICAGO MICROPHONE

Webster Company, 5622 Blomingdale
Ave.,, Chicago, have enlarged their Micro-
phone line. Among the recent additions,
the Uni-Vel microphone, features cardioid
directional characteristics which permit
favorable pickup under reverberatory condi-
tions without background noise or feed-
back, it is said. The microphone is housed

in a streamline black and chrome case.

Write for catalog 140, which illustrates
and describes this and other new \Webster-
Chicago microphones.

MEISSNER F-M RECEIVERS

Meissner Manufacturing Co., Mt. Car-
mel, 111, have announced two f-m receivers,
a console model 9-1037, and a table model
9-1023. Both models employ 12-tube chas-
sis and have a range from 42 to 50 mec.
Power output is 6-watts, approx., undis-
torted, the selectivity is rated at 170 kc
broad at twice the signal, and the sensi-
tivity 10 microvolts average.

IRC NONINDUCTIVE RESISTORS
A line of commercially noninductive
power wire wound resistors, from 10 to
200 wats, and with any type of mounting,
has been announced by the International

Resistance Co., 401 N. Broad St., Phila-
delphia, Pa.

These units utilize the Ayrton-Perry type
of winding which eliminates large differ-
ences in potential as well as high capaci-
tances which may exist between adjacent
turns on windings of other types, it is said.

All features of standard IRC power wire
wound resistors including the climate-proof
IRC coatings are included in the new non-
inductive units. IRC resistance data bul-
letins IV and IVA are available upon
request.

UTAH BAFLEX SPEAKERS

The Utah Baflex reproducer is available
in four models, two of which are designed
to have a frequency response up to 9,500
cycles for f-m and television sound. These
reproducers are marked by a total absence
of back radiation, it is said, and the cabi-
nets are of extra-heavy construction, scien-
tifically designed to eliminate cabinet vibra-
tion and resonance. The cabinet design is
modern with a durable satin-bronze finish.

Additional information on this and other
Utah products may be obtained directly
from Utah.

www americanradiohistorv com

TELEVISO BULLETIN
Televiso Products, Inc., have issued a
bulletin entitled “Instruments for Meas-

urement of Electronic Devices.” It dis-
cusses a vacuum-tube voltmeter, micro-
volter, beat-frequency oscillator, signal

generator, decibelometer and an audio spec-
trum divider. Copies of the bulletin are
available from the above organization.
Write to them at 1135 N. Cicero Ave,
Chicago.

MALLORY NOISE FILTERS

P. R. Mallory & Co., Inc, Indianapolis,
Ind., have introduced a line of noise filters
of various types. Heavy duty filters in
standard cut-out boxes, for use with equip-
ment permanently connected to the power
line or which draws a minimum of 10 am-
peres or more, are included. Type ZAl,
for example, is a capacity and inductance
combination using house wiring as an
antenna. Field-tested recommendations in

technical data folder NF100 tell the cor-
rect type and size of Mallory filter to in-
stall in order to overcome a given char-
acter and intensity of interference, it is
said, Write for it today.

MONTGOMERY WARD PREAMPLIFIER

The Montgomery Ward Professional
Airline preaniplifier provides six input
channels which permit the use of four
microphones at one time and either one of
two pickups. The unit can be operated
up to a mile from the main amplifier, it is
said. Two tone booster controls allow em-
phasis of either the low bass or the high
treble, or both. Four microphone input
controls regulate input level. A master
phono control and an overall gain control
are also provided.

Additional information can be found in
Montgomery Ward’s catalog “Simplified
Sound Systems,” available upon request
from Montgomery Ward & Co., Dept. S39,
Chicago.

EMERSON MINIATURE TUBES
Emerson Radio & Phonograph Corp., 111
Eighth Ave, New York City, have an-
nounced 4 miniature tubes for battery op-

eration. These types are the 1RS5, penta-
grid converter; 184, power amplifier pent-
ode; 1S5, diode pentode; and the 1T4,
super-control r-f amplifier pentode. This
complement is used in the new Emerson
“Camera” type portables, Models DU379
and DU380.
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VIPODWER

This and other new types of
power packs for Police, Aircraff
Public Address, Amateur and
all Mobile Communications
in NEW BULLETIN 840.

’zw&oﬂ&,:e
THE RADIART CORPORATION
CLEVELAND, OHIO

MULDOWNY REELECTED PRESIDENT
OF NU

Reelection of S. W. Muldowny as presi-
dent of National Union Radio Corp. was
announced recently, after the organization
meeting of the Board of Directors. At the
same time W. R. Wilson was named
treasurer, and E. O. Sandstrom, formerly
acting secretary, was elected secretary and
assistant treasurer.

UTC CATALOG

Bulletin PS404 incorporates a complete
listing of the 1940-1941 United Trans-
former Corp. line including equalizers and
filters. Ouncer series, plug-in high-fidelity
audio units, UTC micrephone cable trans-
formers, automatic voltage regulators, Var-
itran controls, amplifier circuits and kits.
Also grid-cathode modulation components
and kits. UTC transformers are available
for broadcast, aircraft, industrial, amateur
and replacement service. Catalogs are

available on request directly from United
Transformer Corp., 150 Varick St, New
York City.

F-M LITERATURE i
Meissner Manufacturing Co., Mt, Car-
mel, Ill., are issuing a complete series of
bulletins which illustrate and describe their
various f-m kits and parts. Circuit and
construction details are given together with
design notes and theoretical considerations.
Copies of these bulletins are available
without charge to readers of SERvVICE, di-
rectly from Meissner.

PRESTO MERCHANDISING AIDS

Presto Recording Corp., 242 W. 55th
St., New York City, have developed a set
of merchandising aids to help their dealers
and Service Men sell recording discs and
needles. These sales aids include a metal
container display cabinet, window display
posters, disc order cards and mats for
local newspaper advertising. Additional in-
formation mzy be obtained directly from
Presto.

b

TALKAPHONE MOVES
Talk-A-Phone Mfg. Co., manufacturers
of intercommunication systems and ampli-
fiers, have moved to 1219 W. Van Buren

St., Chicago.

LAFAYETTE CATALOG
Lafayette Radio Corp. (formerly Whole-
sale Radio Service Co., Inc.), 100 Sixth
Ave., New York City, have their 196 page,
1941 master catalog (No. 82) ready for
distribution. The pages are devoted to
radio equipment, parts, sets and tools for
the Service Man, amateur and experiment-
er. Copies may be obtained directly from
Lafayette.

SYLYANIA WINDOW STREAMER

A three color political window streamer
to help Sylvania Service Men promote the
sale of Sylvania tubes during the present
presidential campaign is announced by Hy-
grade Sylvania Corp. Caricatures of the
Republican Elephant and the Democratic
Donkey add a lively touch to the copy.
The American color scheme, red, white and
blue, gives the Sylvania window poster a
patriotic, cheerful spirit. It measures 36
inches by 12 inches. |

RISSI BROS. MOVES

With the opening of new quarters at 1112
W. Warren Ave, Detroit, Mich., Rissi |
Bros., Inc., announce a new 200-page net-
price catalog. Service Men can now ob-
tain quicker service at both the main store
in Detroit as well as at the branch in
Grand Rapids, it is said.

SUN RADIO CATALOG

Sun Radio Co., 212 Fulton St., New
York City, has just released a 24-page
public-address catalog. Among the equip-
ment described and illustrated are am-
plifiers and seund systems of nearly every
type and classification, including portable
systems, mobile systems and complete in-
door and outdoor installations suitable for
the small auditorium or the large arena
or stadium.

Meissner generall
sales meeting at Mt.
Carmel, 111, held just
before the recent
trade show. A num-
ber of the latest
Meissner products
at

were discussed

this meeting.

WWwW americanradiohistorv.com

- CHECKER

A "must’ instrument
for radio workers

® Originally introduced for the radio service-
man, the L-C Checker is equally popular today
with lab workers, production staffs, mainte-
nance departments and others, because it is so
handy and versatile in checking condensers,
inductances, circuits, antenna systems, oscil-
lators and other essentials. You'll find even
more applications for it.
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Ask to see it . . .

® Local jobber can show you the L-C Checlze(.
Examine it. Try it. Get one for your radio
work. Ask for literature—or write us direct.

IN CANADA: AEROVOX CANADA. Limited Hamilion. Oat.
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REPLACEMENT BATTERIES FOR PORTABLES
(Continued from page 12)

Bright Gen- National Rayo- Wil-  Win-
Model Acme Advance Bond Star Burgess Eveready eral Union Philco Vac Usalite lard chester
SETCHELL-CARLSON (Setchell-Carlson, Inc.)
T 4A 111 2 102 10M D 950 D D D 2 1094 D .
2B 330 267 3017 30—03 B30 762 V30B B860 P305 P5303 624 V3ioB 6218
66 (no B Bat)........ SA m 2 102 10M D 950 D D D 2 1094 D i
SKY CHEF (Sky Chief Radio Corp.)
A212, A213, 216........ 1A 114 247 4826 462 4F 742 4F1 A830 P PYA 634 4F1 4816
2B 330 267 3017 30—03 B30 762 V30B B860 P305 P5303 624 V3i0B 6218
73 (.0 I ————— 1A 118 147 4829 860 8F 741 8F1 A833 L .5 ™ 635 &F1 4819
213 330 267 3017 3003 B30 762 V30B 5860 P305 P5303 624 V30B 6218
217, 1221 siperevng® el 1A 1158 633
2B 330 267 3017 30—03 R30 762 V30B B860 P305 P5303 624 V30B 6218
219 | mecas e el L bE AP 1A 11483
2B 330 267 3017 30—03 B30 762 V30B B8co P305 P5303 624 V3ioB 6218
222|  mimie TL ISR IS I 1A 123M 465 4FL PHMI, 642
2B 330 267 3017 3003 B30 762 V30B B860 P303 P5303 624 V30B 6218
460-158 - 60A5D5 2 .
1158 633
830 284 ak ! 3033 M30 482 g B861 Ee P5830 640 are 000
SILYERTCNE (Sears, Roebuck & Co.)
6256, 6266, 6273, 6274 1A 114 247 4826 462 4F 742 4F1 A830 P94 PMA 634 1K1 4816
6372, 6541 . .laseasaias. 2B 330 267 3017 30—03 B30 762 V30B B860 P305 P3303 624 V3i0B 6218
6551, 6751 [, e sy 1A 643
2B 830 284 o 30—33 AL30 482 S B861 . P3S30 640 - -
6561, 6661, 6721, 6761...2A 123 647 4928 361 G3 746 3103 ame e00 P83A 633 313 4919
2B 330 267 3nz 3003 B30 762 V30B B8&0 P305 P5303 624 V0B 6218
6651 Liorrnes amiid Sakens 1A 116 o 4824 660 61 743 6F1 A3831 P PIA 637 6F1 4814
2B 330 267 3017 30—03 B30 762 V30B B8a0 P305 P5303 624 V30B 6218
P 1) S — 1A - 2476 o 646 F4PT Y 4F4 T ool P6MA 639 4F4 i
2B 330 267 3017 3003 B30 762 V30B B860 P305 P5303 624 V3i0B 6218
SKY HAWK
39100 bix s wxsihle bt vkt il 1A 116 v > 4824 660 6F 743 6F'1 A831 P96 P%A 637 6F1 4814
2B 330 267 3017 3003 B30 762 V3B B860 P305 P5303 624 V3IOB 6218
SOLTER
1A 114 247 4826 462 4F 742 4F1 AS830 P94 PO4A 634 4F1 4816
2B 330 267 37 30—03 B30 762 V3oB B360 P305 15303 624 VB 6218
SONORA (Sonora Radio & Television Corp.)
400, 805..55. covmass=con- 6\ 111 2 102 10M D 950 D D D 2 1094 D Mor
2R 330 267 307 3003 B30 762 V30B B3860 P305 P3303 624 VB 6218
KB73, KD75........... 1A 118S6 747 LR 868 2F4L 747 8CF4 o z e 6986 646 =ge Ba
2B 830 284 P 30—33 M30 482 B Bg61 . P3830 640
KG80 (Candid).........3A 111 2 102 100 D 950 D D D 2 1094 D
1B Z30 738 V3I0AA P7R30 V30AA
BIE29) RS aem: e 1A 114 247 1826 462 4F 742 4F1 A830 P94 P94A 634 4F1 4816
2B 330 267 3017 30—03 B30 762 V30B Bg60 P305 P5303 624 V3B 6218
NIL28. XL29.......... 1AB 460-15 411 .... S5DA60 60A2L E AB665 -
SCUNDVIEW MARINE (Karns-White Corp.)
400, 510, 805............ 6A 111 2 102 10M D 950 D D D 2 1094 D .
2B 330 267 3017 30—03 B30 762 V30B B860 P305 P5303 624 V30B 6218
SPARTON (Sparks-Withington Co.)
¢H(05) [R————— 1A 118 147 4829 860 8F 741 8F1 A833 P96 PI6A 635 8F1 4819
2B 330 267 3017 3003 B30 762 VioB B860 P305 P35303 624 V3B 6218
S4951 wedlirainen s = m 1A 114 247 4826 462 4F 742 41 A830 P94 P94A 634 4F1 4316
2B 330 267 3017 30—03 B30 762 V3B B860 P305 P5303 624 V30B 6218
390-1, 590-1C........... 1A 1188 817 4827 866 2F4 718 8F4 A834 1.8 P698A 638 8F4 4817
2B 330 267 3017 3003 1330 762 V30B B8O P305 P3303 624 V30B 6218
591-1 siecr gevaamspearees 1A .0 2476 S 646 F4P1 T, 4F4 i . P694A 639 4F4 54k
2B 330 267 3017 30—03 B30 762 V3B B860 P305 Ps5303 624 \'30B 6218
STEWART WARNER (Stewart-Warner Corp.)
02-4A- Series. 05-5X, 1A 116 e 4824 660 oF 743 6F1 A831 PI6 PO6A 637 6F1 4814
(02-4A1 to 02-4A9)..... 2B 727 F30A ... BB30P
02-41 Series, 1A 114 247 4826 462 41 742 4F1 A830 P94 P94A 634 4Ft 4816
(02-411 to 02-419)...... 2B 330 267 3017 3003 B30 762 V30B A860 P30s P5303 624 V3oB 6218
05-51. Series, 1A 118TM 547 SN 865 8FL 745 8CF1 = 5P PIsL. 645 2 z
(05-3L1 to 05-5L9).....2B 830 284 e 30—33 M30 482 - B861 ave P5S30 640
15-SML oy ity et - 1A 118S6 747 o 868 2F4L 747 8CF4 L -~ P698L 646
2B 830 284 - 30—33 M30 482 o B Bgs1 e P5S30 640
STROMBERG-CARLSON (Stromberg-Carlson Telephone Manufacturing Co.)
402H, P30990............ 1A 118 147 4829 860 8F 741 8F1 A833 P9% PI6A 635 8F1 4819
2B 830 284 6 30—33 M30 482 At B861 . P5S30 640 o B
SUPERMACY R. H. Macy & Co. (See Wells-Gardner & Garod) SYMPHONY (See Wells-Gardner)
TELEX (Telex Radio & Television Co.}
PS5, ¢ e anrgs ohotory XS a 1A 118S6 747 el 868 2F4L 747 8CF4 =0 i.m PeBL 646
2B 830 287 v 30—33 M30 482 N B861 i P5S30 640
TEMPOTONE (Barker Bros.)
93| ppcewin e 5 s Pasiracs 1AB 460-15 411 e = 5DAGO 8 s 60A21. = o 4l AB665
TRANSITONE (See Philco) TRAVEL MATE (See Packard Bell)
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Bright Geri- National Rayo- Wil- Win-
Model Acme Advance Bond Star Burgess Eveready eral Union Philco vac Usalite lard chester

TRAV-LER (Trav-ler Radio & Television Co.)

553, 554, 1555, . 1A 114 247 4826 462 4F 742 4F1 AR30 P94 PYA 634 4F1 4816
(Also B and BT Nos.).2B 330 267 3017 36—03 B30 762 V3B 13860 P305 P5303 624 V30B 6218
©56, 1555, B71, 1A 118S 817 4827 866 2F4 718 814 A834 ... P698A 638 8F4 4817
B80, B&l, B82, FB73...2B 330 267 3017 30—03 B30 762 V30B B860 P305 P5303 624 V30B 6218
(Also B and BT Nos.)
B70 s vvesesesabas 1A = 2476 - 646 F4P1 is 4F4 - ... Pe%A 639 4F4

2B 430 e Gl 3055 A30 738 V30A - L. 430P 621 V30A

WELLS-GARDNER (Wells-Gardner & Co.)

(All numbers cover entire series)

4BS, SB3, 5B8, 5B9....1A 118 147 4829 860 SF 741 8F1 A833 P96 PICA 635 8F1 4819
2B 330 267 3017 30--03 B30 762 V30B B8O P305 P5303 624 V3oB 6218
AB11 ;o Dt miirm N 1A 123M 447 - 465 4FL - 3L1 L . P94L 642 o) e’
2B 430 " S A 30—55 Ao 738 V3I0A Zoh it 430P 621 V30A
SBI2 ;.rw.sssse s mmanes 1A S 2476 646 F4P1 5 v 4F4 5 ed P694A 639 4F4
2B 430 o - 30—55 A30 738 V30A 3% 3 o 430P 621 V30A e 3
6B7, 68B10...............2A 123 647 4928 361 G3 746 313 T Alm P83A 683 3H3 4919
2B 330 267 3017 30—03 B30 762 V30B B860 P305 P35303 624 430B 6218
WESTINGHOUSE |Waestinghouse Electric Supply Co.}
WRI166, WR674, 1A 114 247 4826 462 4F 742 4F1 A830 P94 P9A 634 4F1 4816
RC410A ... 2B 330 267 3017 30—03 B30 762 V30B 860 P305 P5303 624 V30B 6218
WR675, WR675A, 1A 118 147 4829 860 8F 741 8F1 A833 P96 PIGA 635 8F1 4819
C433 ... lac.wike:dasa=2B 330 267 3017 30—03 B30 762 V3B Bgeo P305 P3303 624 V30B 6218
WR676, W R678. 1A 11856 747 B 868 2F4L 747 8CF4 s e P698L 646 Fio0 o
WR679, RC455A....... 2B 830 284 oo 3033 M30 482 . B8s1 i P5S30 640 e e -
WREB0 4 bqies o oamtpinie 2A 123 647 4928 361 G3 746 3H3 — . P83A 683 3H3 4919
2B 830 284 B vs 30—33 Mio 482 L. B361 - P5830 640 e ha.
WILCOX-GAY (Wilcox-Gay Corp.)
A73 1A P 2476 " 646 F4r1 747 4F4 £ o P694A 639 4F4 s
2R 330 267 307 30—03 B30 482 VioB 13860 P305 P5303 624 V30B 6218

ZENITH (Zenith Radio Corp.)
(Al model numbers include entire series)

4K400, 5416............. 1A 114 247 4826 462 4F 742 4F1 A830 o4 P4A 634 4F1 4816
2B 330 267 3017 3003 B30 762 V3o 13860 P305 P5303 624 V30B 6218

AKA0Z 5ozwpn azcnienads 1AB 860-41 4FA60 aee .ee

5G401, 5G403. 5G405..1AB F4B60

5G500, 5GS01.......... 1AB ... GB4B%0 AB670

ZEPHYR (Zephyr Radio Co.)

578, 583, 585, 592 1A 3 2476 o 646 F4P1 L. 4F4 - 2ol D694A 639 4F4 .
2B 330 267 3017 30—03 R30 762 V30B B860 P305 P5303 624 V30B 6218

Myr. Radio Serviceman:

RSA MEANS BUSINESS!

New business promotion plans and new member-helps spell
increased profits for RSA members at the start of the new
season. Watch for the RSA Replacement Parts Guide—New
Broadcast Promotions—New Member Helps! Don’t be the last
man in your neighborhood to join RSA. Send the coupon Today!

mummaVAIL THIS COUPON NOW!E N i m vy

l RADIO SERVICEMEN OF AMERICA, INC.
304 S. Dearborn St., Chicago, Il

Let’s Grow Together
in 1940!

E [ am interested in RSA Membership. Tell me about it. RADIO SERVIGEMEN
Name .. . e OF AMERICA, Inc.

INIATEST ol ad Wya s . . s . AwcdFa . o B i SN S AT s N s 3 D I . -
B Reliable Service Assured
B Cin v i - - i - 57 b8 G State . ... B JoE MARTY, JR. EXECUTIVE SECRETARY

$740 304 S. DEARBORN STREET, CHICAGO, U.S.A.
--------------->-----‘_
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YES, GO FOR

Profitable Volume
In CHANGERS

AKE automatic changers

your good money-maker,
too. Put them in more rebuild-
ing and modernization jobs.
Use the new General Indus-
tries GI-C120 changer. Stream-
lined design—looks fine in the
best cabinets. New, simplified
mechanism—requires only one
adjustment for 10” and 12"
record changing and manual
playing. Works quietly. Plays
with high fidelity. Won’t jam.

Unit includes high quality
tangent tracking crystal pick-
up; sturdy, powerful motor;
changer; cycling and on-off
switches ; turntable and mount-
ing plate. Delivered complete,
ready for installation. Order
one today from your parts
jobber, for testing.

Made by the
World’s Largest
Manufacturer of
Phonograph
Motors

Z(3ENERAT, INDUSTRIES CO.

4043 TAYLOR STREET

ELYr1A, OHIO

WHEN YOU CHANGE
YOUR ADDRESS

Be sure to notify the Subscription
Department of SERVICE at 19 E.
Forty-seventh St., New York City, giv-
ing the old as well as the new address,
and do this at least four weeks in
advance. The Post Office Department
does not forward magazines unless you
pay additional postage, and we cannot
duplicate copies mailed to the old

address. We ask your cooperation.
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Old Man Centralab

reminds you to always "specify
Centralab" when ordering parts.

FIXED
RESISTORS

CERAMIC
CAPACITORS

VOLUME
CONTROLS

WAVE CHANGE
SWITCHES

TOGGLE
SWITCHES

Centralab

DIVISION OF GLOBE UNION INC,
MILWAUKEE, WIS,

SERVICEMEN

who are

RADIO AMATEURS

buy a fresh copy today of the

RADIO AMATEUR
CALL BOOK

The CALLBOOQK is the only
publication that lists all licensed
radio amateurs in the United
States and foreign countries.

Complete . . . Accurate . .. Up-to-Date

Issued Quarterly
MARCH . . . JUNE . . . SEPTEMBER
and DECEMBER
Annual subscription $4.00
Single copies $1.25

Buy your copy now from your radio jobber
or direct from:

Radio Amateur Call Book, Inc.
608 S. Dearborn St., Chicago, I, U. 5. A,
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/ |
about the behavior cf/any condenser -

S/
' 1 \_T// ' },
. ;CM‘;«U"I ad a ’///M'Mé‘

# MODEL CE CAPACITOR

EXAM-ETER

Yes, sir . . . a cendenser has all the privacy of gold-fish in a
bowl, with this see-all, tell-all instrument! Qualitatively ond
quantitatively, EXAM-ETER measures, checks and diagncses
‘em . . . the simplest, quickest, most complete analyzer of its
type yet presentad to Service Men. Here are just a few of the
things EXAM-ETEE will do for you:—

A Quick-check test for shorts, opens, high r.f. impedance. inter-
mittents ® Capacity Bridge (measures capacity from 10 mid. to
2000 mid.) ® Resistance Bridge (measures resistance from 50 ohms
to 7.5 megohms) ® Megohm Meter (measures insulation resistance
directly 2 to 10.000 chms) ® Milliammeter (measures leakage to
50 milliamperes at 0-550 v.a.c. ® Power Factor {measurement to
50% p.f.) e D.C. Vacuum Tube Voltmeter {measures d.c. voltage
0-600 volts) ® A.C. Vacuum Tube Voltmeter (measures a.c. voltage
0-30 v.a.c.) ® Continucusly Variable D.C. Veltage Supgly (provides
0 to 550 v.d.c.) ® Continuity Checker ® Tests A.C. Motor Starting
Capacitor ® Tests Electric Fence Control Capacitors to 2000 mid.

YCQUR COST 331.95 Write for Bulletin CE

SOLAR MFG. CORP. Bayonne, New Jersey
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Repair Radios in LESS Time...Have MORE Time for Business!

RCA RIDER CHANALYST

The original

¢

developed by
John F. Rider

signal-tracer. . ,: e '6%" & 5

ARE YOU MAKING morce money this
year than you were making last year?
Less money—? About the same—?

Yesterday's servicing methods were
good enough ... for yesterday. But ser-
vicemen going places foday demand ser-
vicing methods that fix sets quicker.
Methods that mean less time bending
over receivers—more time going out after
business ... developing business-getting
ideas . . . building their business!

Such men were first to see the merits of
the RCA Rider Chanalyst... They said to
themselves: “The less time it takes me to
fix a set, the greater my profits. And sig-
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nal-tracing with the Rider Chanalyst
takes less time!”’

You,too, can profit with the RCARider
Chanalyst—greatest advance in radio ser-
vicing instruments since servicing began!
It uses the newest method of attack: the
signal itself, common to every radio. It's
an investment worth investigating! Ask
your RCA Parts Distributor foron-the-cir-
cuit proof of the Chanalyst’s effectiveness
by means of the Dynamic Demonstrator.

RCA VICTOR
PREFERRED TYPE
&ADIO TUBES

Over 380 million RCA Radio Tubes have

been purchased by radio users. In tubes,

as in parts and test equipment, it pays to
zo RCA All the Way.

Trademark “Chanalvst” Reg. U.S. Pat. Off.
by RCA Mfg. Co., Inc.

For Finer Rodio
Perfcrmance.

www americanradiohistorv com

“line ’em up“ FASTER...EASIER...BETTER!
NEW RCA AC Test Oscillator No. 167

53450

to servicemen

New, Accurate, Easy-Reading Dial
100-30,000 KC. Fundamentals: 6 Bands
Full 1.0 Volt Maximum Qutput

30%, 400-Cycle Internal Modulation
S-m-0-0-t-h Attenuation

Frequency Modulation Jack

8-Volt, 400-Cycle Separate Audio
All-Metal RCA Tubes for Stability

RCA Manutfacturing Co., Inc. « Camden, N. J.
A Service of the Radio Corporation of America




