
A MONTI-ILY DICE 

-am RADIO 
AND -LIED MAiN NAN 

tE 

PER COPY 

25 CENTS 

Acoustic, 
filter 

_-_ 6F5 
1st. Audio 

50,000 
+ Ohms 

- \6000\ - Ohms ' 

T.) BI - 
Circuit 

12 Mfd. 

To 2-6F6's 
Tone Control Power Output 

6C5 
Driver 

To H.V. C.T. 

200,000 
Ohres 

.25_ 
Mfrl. 

.00025 Mfd. 

Input 
jy' 

D 

r 
b. 

2000 
Ohms 

500,000 
Ohms 

250,000 
Ohms 

Push-button 
to cut 
out low- 

freq. 
speaker 

o- 

Push-button to cut out 
high-freq. speakers , 

--- 6F6 
H.F. Audio 

To filter 

1400 
Ohms 

Field Voice Field 
. 

Voice Field Voice 
coil coil . coil 

High Freq. Speakers Low Freq. Speaker 

Multiple Speaker System 

(See Page 355) 
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ALLORy 
Replacement Condensers 
are HUMIDITY Proof... 

Steamy summer days may play havoc with 
ordinary condensers. But they do not affect 
Mallory Replacement Condensers because 
humidity doesn't get to them ! 

Mallory provides a heavy metal seal around 
the actual condenser unit inside the carton. 
This protection-plus a final sealing of the 
carton itself-so completely safeguards the 
condenser that its characteristics remain 
unchanged despite increasing or decreasing 
humidity. 
The humidity proof feature of Mallory 
Replacement Condensers is one big point of 
superiority. There are many others. Mallory 
provides smaller sizes with greater efficiency. 
Mallory presents the first universal mounting 

BUILD YOUR 
BUSINESS WITH 

MALLORY 

features for both carton type and round can 
condensers. The Mallory Terminal Connector 
eliminates the necessity for splicing leads. 
And 69 Mallory Replacement Condensers pro- 
vide universal application to meet the needs 
which heretofore have required literally 
thousands of condensers. 
If you are not using them you are missing a 
real bet. Ask your distributor about Mallory 
Replacement Condensers-now ! 

FEB. MAR. APR. MAY JUNE JULY AUG. SEP. OCT. NOV. 

REPLACEMENT PARTS DEMAND! I 

I pROGRE55 
LINE OF CONSTANT 

THE MALLORYG i.Le This composite graph 
oc shows the trend of service 

JJV.VI. CCG < ccec demand for the three 
cvc vc .1 Vt, GG < principal replacement 

VC c j Leyr wGv vVcvcY hems in daily service 
C -C ,- C4V "'VI, .1 < work. Check your needs 

t CC v L tc L with the demand - and 
C cc cccc ¿GGt-cScccci+c C.5' 

C 
It` v Vvv4 depend on Mallory for 

JJ 
Lc G4C cG constant progress. 

V 
VVVV VJ GCCb J 

VC VOLUME CONTROLS C CONDENSERS V VIBRATORS 

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

Coble Address-PELMALLO 
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QUALITY COMBINATIONS 
FOR RADIO SERVICING 

THE NEW 

LINE 
COMPLETE FOR SHOP OR FIELD 

COMBINATION FREE POINT TESTER AND COMBINATION TUBE TESTER AND 
MULTIMETER MODEL 640-740 SIGNAL GENERATOR 440-540 

Model 640 Free Point Tester 
has 5 sockets. Panel in- 
cludes eight automatic 
switch type and ten single 
action jacks. 
Model 740 Volt-Ohm-Mil- 
liamtneter Unit has a Trip- 
lett Precision instrument 
scale reading 10-50-250-500- 
1000 A.C. and D.C. volts at 
1000 ohms per volt. 1 -10 -50- 
250 -M.A.; low ohms 0-300; 
high ohms to 250,000 at 1.5 
volts. Rheostat adjustment. 
Case is same as for Model 
described oppo- $27.00 site. Dealer Price PLC 

SENSATIONAL DEVELOPMENTS 
DIRECT READING SIGNAL GENERATOR 

MODEL 557 
The direct reading Signal 
Generator Model 557 has 
plug-in type coils. Five 
frequency bands from 110 
to 20.000 Kc. All funda- 
mentals. Each coil is in- 
dividually calibrated by 
peaking with trimmer con- 
densers. Accuracy less than 
1% on all bands. Completely 
shielded. Attenuation ana 
stability are outstanding 
features. 
Supplied in black leather- 
ette case. Silver and pblack 
panel. Dealer 
Price $18.00$18.00 

Model 554-A-sane as Model 
557 but not direct reading. 
Calibrated graphs included 
for accuracies under 1% on 
any band. Dealer 14.40 $ Price 'P 

EXCLUSIVE RANGER 
EXAMINER 

ItEVELORMENT 

AT 

Model 440 Tube Tester checks 
all glass, metal and glass -metal 
tubes. Condition of tubes read 
directly on GOOD -BAD lnstra- 
stent scale while load values are 
applied. Circuit desired to in- 
dicate inter -element shorts and 
leakages. Illuminated dial A.C. 
instrument for line volts adjust- 
ment. Shows when tester is con- 
nected to power supply. 
Individually calibrated plug-in 
type coils in Signal Generator 
Model 540 set new standard for 
obtaining laboratory accuracy 
at low cost. See description for 
Model 557 Signal Generator. 
The sturdy case Is metal with 
built-in compartments having 
snap -on rovers for accessories. 
finished in electro black baked 
enamel. Panels in silver and 
black. Complete with all bat- 
teries and two type 30 tubes 
and necessary arcessorfes. 

Price 33.60 

SENSATIONAL PRICES 
D. C. POCKET VOLT-OHM-MILLIAMMETER 

MODEL 735 
Contained in sturdy black molded case 
with silver and black panel, rounded 
corners. Ranges are 15-150-750 volts; 
1.5-15-150 M.A.; 17(2-1,000 low ohms; 
0-100,000 high ohms at 1.5 volts. Ex- 
ternal batteries may be used for higher 
resistance measurements. 
Has Triplett D'Arsonval precision in- 
strument accurate to 2%. Selector 
switch for all ranges. Provides for all 
D.C. measurement requirements of the 
serviceman. 
Size is 3" x 57" x 2'!/" thick-is easily 
carried in the pocket. and handy for 
the laboratory. 

Dealer Price 
ADDITIONAL COMBINATIONS 

Model 540-740-Signal Generator and 
Multimeter. Dealer Price $36.00 

Model 440 -740 --Tube Tester and Multi- 
meter. Dealer Price $37.50 

The new Ranger -Examiner line of radio test instruments is precision built throughout. All 
instruments have been designed and constructed for the utmost in compactness, accuracy 
and durability. 
Compare these test instruments. . .. Check their accuracy, note ease of operation and speed 
with which they can be used.... See how light they are in weight.... And then note the price. 

Ask your jobber to show you the Ranger -Examiner line. Write for more complete information. 

eed. 
1 /:I1iII\: 

AUGUST, 1936 

- --- '-----W-- 
READRITE METER WORKS 
817 College St., Bluffton, Ohio 

Please send Ranger -Examiner catalogue. 
I am interested in more information on Model 

!Name 

Address 

City State 
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"PRECISION" ELECTRONOMETER series 600 
A COMBINATION TEST INSTRUMENT -A MODERN TUBE ANALYZER 
WITH MANY ADEQUATE RADIO SET ANALYSES FEATURES . . . FLEXIBLE 
FOR FUTURE RELEASES . . . BUILT TO WITHSTAND "ROUGH" USAGE . . . 

For important radio set analyses, the ELECTRONOMETER 
series 600 provides for obtaining various adequate measurements 
of volts, ohms and mils in addition to qualitative condenser 
checking. The following ranges are controlled from a master 
rotary switch. 

Four D.C. Voltage Ranges -0-10; 0-100; 0-500; 0-1000 at 1000 
ohms per volt. These ranges are adequate in coverage for 
modern radio set servicing and are so designed that average 
readings may be taken at about the center of the scale. These 
D.C. voltages are obtained from pin jacks through the selector 
switch. 

Three D.C. Current Ranges -0-1; 0-10; 0-100. These ranges 
adequately cover requirements and are selected through the 
use of only two pin jacks from the external test selector switch. 

Precision engineers developed the 
ELECTRONOMETER series 600 to 
provide the radio technician with an 
instrument of compact size that will 
enable the obtaining of modern radio 
tube analyses and many important 
radio set analyses ; thus eliminating 
the inconvenience of carrying or the 
expense of purchasing several test 
units necessary for radio servicing. 

For radio tube analyses, the "600" analyzes a 

tube in many rigid ways before it can pass as 
GOOD. .. . Hot neon inter -electrode leakage 
and short test; hot cathode leakage test; 
ELECTRONOMETER tube merit test; proper 
rating of loads through load control; separate 
tests obtainable for each section of full wave 
rectifiers-twin triodes-triode diodes-pentode 
diodes-duo diodes-pentode triodes-pentode 
rectifiers-and frequency converter tubes; 
center -tapped filament tubes (6Z5, 12A5, 12Z5) 
can be short checked without the use of extra 
switches; live voltage is checked directly on 
the meter; D'Arsonval type movement of 2% 
accuracy; English readings of REPLACE- 
WEAK-GOOD; more than 300 tube numbers 
can be accommodated, including all types of 
standard non -octal tubes and all "G" (glass), 
"GM" (glass -metal) and "M" (metal) octal 
based tube series; free point method of tube 
testing provides for extreme flexibility for 
future tube releases. 

PRECISION engineers have used foresight in selecting these 
ranges from the selector switch inasmuch as with this method 
a means is provided for the checking of leakage in electrolytic 
condensers. 

These Resistance Ranges -0-2500; 0-250M; 0-2%2 Megs. A 
single long scale with large easy reading numerals is employed 
for reading ohms. All other ranges are multiplied from this 
scale. The low ohms center scale indication is 35 ohms' Resist- 
ance as low as %2 ohm can be read very comfortably. 

Qualitative Paper Condenser Test-A D.C. potential from the 
self-contained power pack is applied to the paper condenser 
under test and the neon glow lamp incorporated in the 600 is 
used as an indicator of leaky or shorted paper condensers caused 
by complete or partial breakdown of the dielectric employed. 

ALSO MANUFACTURED IN LABORATORY AND PANEL TYPES 

PRECIML_ 
821 EAST NEW YORK AVENUE 

BROOKLYN, NEW YORK 

AUGUST, 1936 

Other important features included. 
Mail this coupon for complete details. 

PRECISION APPARATUS CORPORATION 
821 East New York Avenue 
Brooklyn, New York 

Gentlemen: Please send me full information on the NEW 
ELECTRONOMETER, Series 600; also include the name 
and address of my local distributor where I may see it 
in operation. 
NAME 
ADDRESS 
CITY STATE 
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THE UTC BEAM POWER AMPLIFIER 

COMBINED SIZE, DOUBLE CHASSIS. Ia Yu . 12YE INCHES 
SUITABLE FOR RACX MOUNT 

SEPARATE POWER AND AUDIO 
SECTIONS - MAX/MUM FLEXMXI/J/ 

AUDIO CHASSIS ALONE 
SUITABLE FOR PORTABLE 

GENEMOTOR OPERATION 

SOCKET CAN BE USED 
FOREXTRA TUBE FOR 
ELECTRON MIXING 

PLUG ONNECTION FO 
INPUT C(NON rmpiDAMO49.R 
EITHER LOW OR HIGH GAIN 
CIRCUIT IMMEDIATELY 

AVAILABLE 

LOGARITHMIC GAIN 
CONTROL CALIBRATED 

DIRECTLY IN DB 

VARITONE TRANSFORMERI 

L 

PAK-1 

PAK-1X 

PAK-2 

PAK- 2X 

POWER SWITCH CAN BE 
REPLACED WITH COMBINED 

VOLUME CONTROL AND SWITCH 
IF ELECTRON MIXING IS USED 

PUSHPULL 
DRIVER 

6L6 TUBES 
OPERATED WITH 

STABILIZED FEEDBACK 
TO REDUCE DISTORTION 
AND INCREASE POWER 

MERCURY VAPOR 
RECTIFIER OUIRSIZE 

POWER 
/ TRANSFORMER 

EX CLAMP 
FOR AC INPUT 

ON PERMANENT 
INSTALLATION 

OVERSIZE OUTPUT 
TRANSFORMER TO - PUT MOST POWER WT 

OUTPUT IMPEDANCES 
500,2°0,16,8,5,3,1.5 OMAS 

OUTPUT TRANSFORMER 
CAN BE CHANGED FROM 
35 TO 55 WATT SIZE ON 

SAME CHASSIS 

---CONTROL CALIBRATED 
DIRECTLY IN DB 

EQUALIZER TO BRING UP LOWS OR 
LOWS AND HIGHS SIMULTANEOUSLY 

Net 
Self bias amplifier kit. 35 watt operation. Output transformer im- 

pedances 500, 200, 16, 8, 5, 3, 1.5 ohms. Includes all accessories, 

including perforated covers as illustrated, except tubes. Fully 

mounted. List price, $75.00 $ 45 
Same as PAK-1, but with Varimatch modulation output trans- 

former. List price, $75.00 $ 45 
Fixed bias amplifier kit. 55 watts operating condition. Output trans- 

former with impedances of 500, 200, 16, 8, 5, 3, 1.5 ohms. Includes 

all accessories, including perforated covers as illustrated, except tubes. 

Fully mounted. List price, $80.00 $ 48 
Same as PAK-2, but with Varimatch modulation output trans- 

former. List price, $80.00 $ 48 

TRANSMI-_. 
ANL 

PUBLIC ADDRESS 
MANUAL 

VALUABLE gineeri0ur staff 
has compiled a thorough study of 
transmitter design, public address 
hookups, circuits and applications into 
a 44 -page illustrated bulletin. It is 
now available at your local distribu- 
tor for only 25c. 

PA -428 

PA -233 

PA -333 

PA -433 From 45 or 2A3 plates to two or four fixed bias 6L6 grids 

The UTC beam power amplifier kits are de- 
signed to take full advantage of the unusual 
characteristics of the new 6L6 tubes. Some 
of the unique features of this amplifier are: 

HIGH POWER . . . 35 watts self bias, 
55 watts fixed bias. 
HIGH GAIN . 118 DB with provision 
for immediate change -over to 95 DB. 

SEPARATE CHASSIS for power supply 
and audio sections permitting maximum 
flexibility and minimum hum pickup. 

STABILIZED FEEDBACK . effects in- 
crease in output power and reduction in 
overall distortion 
EQUALIZER with calibrated control to 
bring up the low frequency end or to 
bring up both low and high frequencies 
simultaneously. 
MOBILE OPERATION can be obtained 
using the audio chassis alone and gene - 
motor. 20 watts available. 
RACK PANEL MOUNTING or rack 
cabinet mounting permissible. Combined 
overall dimensions 161/2 x 121/2 x 8 inches. 
ELECTRON MIXING can b added to 
this kit with very little change. 

NEW UTC TRANSFORMERS for use with 6L6 TUBES 
List Price Net Price 

Power transformer for push-pull 6L6 tubes, self or fixed bias primary, 

115 v. a.c., 60 cycles. Secondaries 450-0-450 a+ 250 ma.; 6.3 VCT-4A, 6.3 

VCT-2A tapped at 2 volts -3A, 5 VCT 3-A $14.00$ 8.40 
Input transformer from two 56, 6C6 triode, 6C5, or similar tubes to 6L6's 

self bias. 6.00 $ 3.60 
This input transformer is designed to operate from 6C5's or similar driver tubes 

to two 6L6's fixed bias 6.00$ 3.60 
6.50$ 3.90 

PA -21.6660o ohms. plate to plate. Will match 35-40 watts output. Secondary 

impedance, 500, 200, 16, 8, 5, 3, 1.5 ohms. 10.00 $ 6.00 
PA -4L6 3800 and 3300 ohms. plate to plate. Will match two 6L6's fixed bias, 

60 watts output; four 6L6's self bias, 60-80 watts output. Secondary 

impedance, 500, 200, 16, 8, 5, 3, 1.5 ohms. 15.00 $ 9.00 
"These transformers incorporate the new UTC Feedback (patent applied for) Winding, which reduces harmonic 

distortion, increases available power and reduces plate resistance tremendously. No resistors or condensers 

ore necessary. 

IM2112D ItUALdEüLe0elln CCOM), 
72 SPRING STREET NEW YORK, N. Y. 

EXPORT DIVISION : 100 VAR[CK STREET NEW YORK , N.Y. CABLES : "ARLAB 
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YOUR KIND 

New patented mini 
cat's whisker 

built. 

OF ANALYZER - 
"movement" as sensitive as 

. . yet the sturdiest ever 

dikRoto -dial ... twelve independent scales that 

Mir Hash into view in synchronism with the range 
selector. No maze of scales. No multiplying or 

dividing. 

11) Range of each scale suited to practical test- 
ing. Faster . .. more accurate. 

11111 Complete set of plug adaptors, full range of 
sockets, twelve testing ranges (see illustra- 

tion), complete equipment for both socket, and 
point to point analysis. 

5 An instrument you will be proud of .. . 

with handsome metal panel durably finished 
in black and silver by a new process. The greatest 
value ever offered at any price. 

THE story of this new instrument is the 
story of all engineering progress-a long 

period of sluggish development and then .. . 

a sudden dazzling flash ahead. For a number 
of years service men have had to be content 
with minor improvements in radio testing 
equipment, but now the Roto Ranger sud- 
denly soars to new heights. Tests ... ranges 
. . . findings that have been beyond your 
reach ... are now at your finger tips in the 
new Roto Ranger. 

The illustration will give you some idea of 
its advanced construction. Note that there is 
just one long, clear scale visible-the 8 V. 
DC scale at which the range selector switch 
is set. But now move the selector to any 
one of its twelve ranges, and a corresponding 
scale, equally simple, equally legible, will 
automatically come into view as the proper 
circuit is cut in by the selector. 

Gone is the complicated scale, the neces- 
sity for multiplying and dividing, the difficulty 
in reading, the need for cramped calibrations, 

Other Simpson products include 
panel meters as illustrated op- 
posite-D. C. Meters, A. C. 
Meters, Rectifier -type meters, 
and Thermo -couple meters. 

andnEARS AHEAD 

see s 
I -R -S -M SHOW 

at the Hotel Penna. N. Y. 
Sept. 18-19-20 
Booth 18 and 19 

the possibility of errors. This ingenious pat- 
ented roto -dial with a complete range of 
independent scales. eliminates the necessity 
for observing metric relationship in calibrat- 
ing the scales. Therefore every scale has an 
ideal, practical, usable range . and that 
means faster and better analysis. 

A study of the ranges around the selector 
switch explains this clearly to experienced 
service men. A typical case is the 100 ohm 
scale in which the calibrations for the first 
five ohms occupy half of the scale length. 
Readings fine enough to detect faulty solder- 
ing on low resistance circuits can be made 
on this scale, and this is merely representa- 
tive of the closer readings that can be made 
on man; of the scales. 

Beyond these outward evidences of ad- 
vanced engineering are many other revolu- 
tionary improvements. The basic movement 
(patented) ... the heart of an analyzer .. . 

is the result of long and patient development 
combined with advanced manufacturing 
methods guided by unsurpassed knowledge of 
electrical instrument design. 

Ask your jobber or mail coupon below for 
complete information covering the Roto - 
Ranger and the complete Simpson line of 
radio service men's testing equipment and 
instruments for radio or industrial purposes. 

SIMPSON ELECTRIC COMPANY, 5218 W. KINZIE ST., CHICAGO 

Rote 
RADIO ANALYZER 

WHO 
is qualified to 

build your analyzer? 
The Roto -Ranger and other 
Simpson instruments are the ful- 
fillment of a manufacturing am- 
bition to build the most accurate, 
rugged and practical equipment 
of this type ever produced. Be- 
hind the Simpson organization is 
Ray R. Simpson, formerly presi- 
dent of the Jewell Electrical In- 
strument Co. and in full charge' 
of all design and manufacturing 
throughout Jewell's long and 
successful career. Collaborating 
with Mr. Simpson are many of 
the men who were responsible 
for the Jewell reputation for un- 
matched precision and rugged- 
ness. Who could be better quali- 
fied to build YOUR testing 
equipment? 

MAIL COUPON FOR FACTS 

3' 
c";° 

°me. C. 

en. Qs I G t, 

off' e. ̀ se4 
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vco 

ce oQse 
tn` á °Gi I S` ge O O et P 

The ONE big development in recent years" My Jobber is 
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THE ANTENNA... 

TELEVISION 

THROUGHOUT THE COUNTRY television companies are 
staging demonstrations and are expanding their experi- 
ments out into the field. 

On April 24 in Camden RCA held a television demon- 
stration, as discussed in our editorial for May. Peck 
in New York followed with his mechanicäl televisor ; 

General Television Company in Boston ; The Don Lee 
Studios in California, and Farnsworth in Philadelphia 
are conducting experiments with cathode-ray scanning 
of high -definition pictures. 

On August 11, just as this issue goes to press, the 
Philco Radio and Television Corporation transmitted 
television from their station W3XE, in Philadelphia, 
to a point some seven miles distant. At that point the 
reception was demonstrated to a group of newspaper- 
men and magazine editors. The video -frequency carrier 
was 51 mc with an accompanying 54.25 mc sound car- 
rier. The received picture was about 10 inches by 12 
inches, reproduced in black and white on a mirror lo- 
cated above the scanning tube. The pictures were at the 
rate of 30 frames per second with 345 lines per frame. 
Philco has been conducting field tests since their first 
broadcast in December of last year. Regular nightly 
broadcasts are made from Philco's station W3XE since 
June 18, using an output power of about one kilowatt. 

At a recent hearing of the Federal Communications 
Commission called for the purpose of allocating the 
ultra -high frequencies, James M. Skinner, chairman of 
RMA's television committee, recommended a five -point 
program. Briefly, the five points were as follows: 

1. One single set of television standards for the 
United States, so that all receivers can receive the signals 
of all transmitters within range. 

2. A high -definition picture approaching ultimately 
the definition obtainable in home movies. 

3. A service giving as near nationwide coverage as 
possible. 

4. A selection of programs ; that is, simultaneous 
broadcasting of more than one television program in as 
many localities as possible. 

5. The lowest possible receiver cost and the easiest 
possible receiver tuning. 

At this same meeting Albert F. Murray, also of the 
RMA committee made recommendations concerning 
television standardization. It was the RMA's suggestion 
that the band allocated for television broadcasting ex - 
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tend continuously from 42 to 90 mc, with the exception 
of the 56-60 mc amateur band. An additional band be- 
ginning at 120 mc was also requested. 

Mr. Murray also presented the Committee's recom- 
mendations for television standards. The RMA recom- 
mends that channel widths be 6 mc, and that the picture 
and sound carrier be spaced approximately 3.25 mc with 
the sound higher in frequency. A frame frequency of 
30 frames per second with an interlaced field frequency 
of 60 per second was also recommended with 440 to 
450 lines per frame. Further stipulations as to aspect 
ratio, percentage of synchronizing signal and polarity of 
signal were also recommended. 

It is our opinion that the Service Man and dealer 
should read technical periodicals and books covering this 
all important subject. Every available moment should 
be spent in keeping up with this rapidly advancing 
science. 

EXPOSITION AND TRADE SHOW 

THE GRAND CENTRAL PALACE, in New York City, will be 
the scene of the 1936 National Electrical and Radio Ex- 
position to be held September 9 to 18 inclusive. Approxi- 
mately a hundred radio and electrical manufacturers will 
display their products on the main and mezzanine floors 
at the palace. 

Coincidently with the closing of this exposition and 
continuing through September 20 the New York Chap- 
ter of the IRSM will hold its Annual Trade Show on the 
mezzanine floor of the Hotel Pennsylvania in New 
York City. From a display space standpoint this Trade 
Show promises to be the largest of its kind held in the 
east. An interesting program has also been prepared. 

Considering the registration and interest given to these 
types of shows, especially to the recent IRSM Trade 
Show in Chicago, it seems that every radio -minded in- 
dividual, be he Service Man, parts jobber, dealer, 
amateur, or experimenter, anywhere in the vicinity 
should attend both shows. Here the manufacturer and 
distributor can meet the Service Man face to face and 
the Service Man, amateur, and experimenter can discuss 
his problems directly with the manufacturer or jobber. 
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TUNG-SOL 
Ocme-f Low- radio 0,Zeet. 

TUNG-SOL LAMP WORKS, INC. 
Radio Tube Division 

SALES OFFICES: Atlanta, Boston, Char- 
lotte, Chicago, Cleveland, Dallas, Detroit. 
Kansas City, Loa Angeles, New York. 

General Officer Newark, N. J. 

AUGUST, 1936 

Tubes must be made right in order to be sold success- 
fully on such a basis. Tung -Sol tubes were the first and 
are today the only line sold nationally on consignment. 

There are still desirable locations where independent 
service organizations who can meet requirements may 
be appointed as Tung -Sol agents. Ask your nearest 
Tung -Sol tube wholesaler who will supply details. 
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PRICE 

'4 " 6 NET 

TO DEALERS IN U. S. A. 

(carrying case included) 

Model 772 is furnished mounted 
in a durable, brown leatherette 
carrying case, with plenty of 
room for tools and accessories. 

Remember. . YOU CAN'T SERVICE TELEVISION 
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Wee SENSITIVITY OF 20,000 OHMS PER VOLT 

PLUS RESISTANCE RANGES READABLE UP TO 30 MEGOHMS 

PLUS CURRENT INDICATIONS AS LOW AS .5 MICROAMPERE 

Unequalled for radio testing ... essential when television comes! 

Check all these features of Model 772 
... then make your own comparison: 

SENSITIVITY ... 20,000 OHMS PER VOLT! 
... for the first time, WESTON gives you the sensi- 
tivity you must have to best analyze any receiver cir- 
cuit, old or new ... especially those invclving A.V.C., 
noise suppressor circuits, tone fidelity control, etc. 

2. A BIG, ULTRA -SENSITIVE WES1ON METER! 
... a big, standard WESTON super -sensitive meter, 
with a large, easy -to -read scale with widely spaced 
markings. Big value alone in the meter! 

a TRUE VOLTAGE READINGS 
... with this ultra -sensitive meter, plate voltages in 
resistance coupled circuits, grid bias and other DC 
voltage measurements can be made with certainty .. . 

for so little current is drawn by the meter that read- 
ings will not be greatly in error as is the case with less 
sensitive instruments. 

THE ULTIMATE IN CURRENT MEASUREMENT! 
... with Model 772, you can measure current far be- 
low present limitations. Currents of 10 or even 5 mi- 
croamperes coming from the diodes can be accurately 
measured. Also cathode ray tube and photo -cell 
currents. 

- RESISTANCE MEASUREMENTS MADE EASY 

... Model 772 provides a readable deflection as high 
as 30 megohms, with the high resistance values above 
1 megohm sufficiently spaced out to permit an accu- 
rate check on all resistors in common use. The in- 
creased deflection at high resistance values gives a 
more critical check for condenser leakage. 

rE S TON 
adio Inc/rum en/s 

DESIGNED FOR RAPID USE 
... a convenient system of pin -jacks, along with a 
rotary switch, permits rapid changes of range and 
function for AC and DC measurements, and for use 
as a sensitive output meter. Separate jacks for the 
1 M.A. and 100 microampere ranges protect the in- 
struments from accidental damage. Can be used with 
WESTON Socket Selectors. Precision resistors used 
throughout. Built to WESTON'S unequalled stand- 
ards of quality and workmanship. 

WIDER RANGE OF USEFULNESS ... 
INCLUDING TELEVISION 

... with Model 772 you will also be equipped for 
servicing sound movies, amplifiers, photo -cell circuits 
and any circuit where current is small, even down to 

microampere-as well as for television. 
WESTON has already built the instruments for tele- 
vision broadcasting, so Model 772 was designed to 
include television servicing. 

8. PRICE $46.50 net...INCLUDING CARRYING CASE 

... never before, has value of this kind been offered to 
the serviceman. WESTON provides it because of their 
large production on sensitive, quality instruments 
which are universally used by 
laboratories, and throughout 
industry. Investigate Model 
772 today ... before you buy 
any analyzer. See it at your 
jobber's ... or, return coupon 
for complete data. 

WITHOUT 20,000 OHMS PER VOLT! 

OD pY 

O eWESTON ELECTRICAL 

INSTRUMENT CORP., J 
O 

Rush me complete data on the ` new Model 772 Super Sensitive Analyzer. 

604 Frelinghuysen Ave. 

Newark, N. J. 

NAME 

mtie 
ADDRESS 

STATE 
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You can 
insure 

SATISFACTION 
on any 

New ELECTRAD CARBON VOLUME CONTROL 

Carbon resistance ele- 
mentf permanently fused 

QV the flat outer in of 
strong Bakelite ring. 

Long aluminum shaft 
racily sawed or filed to 
desired length. Saves 
time and labor. 

L 

4414'110, 
Mechanism provides 
304 -degrees of cn nu- [Unions rotation ina 
straight path. 

Long bronze tension 

epo.ringsontact trayy 
els nd-wise without 
cha serine. 

notai cuver 

O O held by one screw. In- 
stantlyvi interchange- 
able th power 
switch assembly. 

Molded Bakelite case 
protects mechanism 
and resistance cle- 
ment from dust and 
moisture. 

Body of control extends 
only tj backpanel, uyy 

when mounted. Case 
only t 7'16' wide. 

New -type power 
switch assembly (ap- 
proved by der- 

able with standard cove 

SMOOTH QUIET LONG-LIVED 

Replacement Job With an Electrad Control 

THERE is never any need to resort to makeshifts on a volume 
control replacement if you use an Electrad Control. 

Electrad offers in its complete line a control that is electrically 
and mechanically right for any receiver model-and the Electrad 
Guide tells you exactly which control to use. 

An Electrad replacement starts out right and it stays right-be- 
cause the longer it is used, the smoother and quieter an Electrad 
Control gets. The direct friction contact principle used by Electrad 
insures that. 

Try an Electrad ,Control on your next replacement job. Every 
Electrad Control is noise tested at the factory and guaranteed 
for trouble -free performance. 

Send Today for the New 1937 Edition 
Electrad Volume Control Cuide 
The new 1937 edition of the Electrad Volume 
Control Guide now ready for distribution is 
the most complete ever issued. Thousands of 
hours of work and thousands of dollars of cost 
have gone into its production. It contains 
more than 100 pages of valuable information, 
including the latest and most comprehensive 
list of set models and manufacturers available, 

with specifications, resistances in ohms and list 
prices of correct replacement controls. It gives 
you at your finger tips every fact you need to 
make a quick, accurate and profitable volume 
control replacement. Every up to date service 
man absolutely needs this book, because much 
of the information it contains is not available 
in such handy form anywhere else. 

FREE-if 
you will send us one complete Electrad Volume Control carton, with your 

business card or letterhead. Act now - the supply is limited - requests will be 
filled in order of receipt. Electrad, Inc.. 173 Varick Street, New York. Dept. S-8. 

ELECTRAD 
RESISTOR SPECIALISTS IN RADIO AND ELECTRICAL INDUSTRY SINCE 1923 
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SERVICE 
A Monthly Digest of Radio and Allied Maintenance 

FOR AUGUST, 1936 

VOLTAGE DIVIDERS 

TO start with, the operation of voltage 
dividers is founded upon basic prin- 

ciples outlined in connection with the 
ordinary division of voltage by means 
of resistances. . . . In each and every 
case, the division of voltage is the con- 
sequence of the presence of current flow 
through a resistance.... The marked 
difference between the types of voltage 
dividers used for the division of operat- 
ing potentials, such as plate and screen 
voltages, and the division of potentials 
in an ordinary series circuit is that in 
the former case the current is not the 
same throughout the circuit of the 
voltage divider. 

Take as an example the three re- 
sistance series network R1, R2 and R3 
shown in Fig. 1. These three resistors, 
connected across a filter system of a 
rectifier, constitute a simple series cir- 
cuit and as such, the current due to 
the voltage impressed from the filter 
of the rectifier system, is the same 
throughout the system and this con- 
forms with the basic facts. . . . The 
drop across the respective resistance is 
a function of the total current and the 
respective values of resistance. . . . 

However, if this network without any 
changes is used to divide the voltage 
E, available from the filter system, to 
a number of different circuits-each of 
which requires current, the current is no 
longer the same through the three re- 
sistors and the drop across the indi- 
vidual resistors depends upon the current 

0 

By JOHN F. RIDER 

and the resistance. For example, sup- 
pose, that we connect three vacuum 
tubes to this network and arrange that 
the voltage available at the terminals 
A, B and C constitute the plate voltage 
of these three tubes.... Just what we 
mean is illustrated in Fig. 2. Point A 
along the divider supplies the plate volt- 
age for tube 1; point B along the divider 
supplies the plate voltage for tube 2, 
and point C supplies the plate voltage 
for tube 3. The electrical equivalent of 
this circuit is shown in Fig. 3, wherein 
the d -c plate -cathode resistance of each 
tube is identified as Rp. 

Suppose for the sake of illustration 
that the rated plate voltage of tube 1 is 
200 volts and the plate current is 20 
milliamperes. . . . The rated plate volt- 
age of tube 2 is 150 volts and the plate 
current is 15 milliamperes and the rated 
plate voltage of tube 3 is 100 volts with 
a plate current of 10 milliamperes. 
(These plate voltage and plate current 
values are not typical of any particular 
type of tube and are given simply for 
the purpose of illustration.) The various 
voltages and the various currents are 
identified in Fig. 3. 

Let us now analyze the path of these 
currents.... What currents flow in 
this system ? . . . In the first place, the 
series network of R1, R2 and R. consti- 
tutes a complete path across the filter 
network, consequently, the voltage E 
will cause the flow of some value of 
current through R1, R3 and R,---irrespec- 

+ A , + 

c 

R 

+ A 

W Figs. I, 2. Resis- 
tors R,, R2, Re 

form a voltage 
divider with taps 
at A, B and C. 

tive of what happens in connection with 
tubes 1, 2 and 3.... In other words, 
the three tubes can be removed from 
their sockets and some value of current, 
small or great-depending upon the total 
resistance of the three resistances R1, R2 
and R:,-will flow through the divider. ... This current is the bleeder current, 
usually predetermined in value when the 
voltage divider is designed, but what- 
ever value it may be, the fact remains 
that some value of bleeder current flows 
through R1, R2 and R2. . . . So much 
for that and it should be remembered 
for future reference. 

Now for the currents flowing in the 
various plate circuits. . . . The plate 
current of tube 1 flows out at tap A and 
finds it way back into the power supply 
system via the d -c plate -cathode resis- 
tance of tube 1 and the junction between 
the cathode and point D on the divider. 
We have 20 milliamperes of current 
flowing out of the power supply and not 
passing through the divider. 

Now, the plate of tube 2 is operated 
at a lower voltage than the plate of tube 
1, so that a drop in voltage is required. ... This is the function of R1... Ac- 
cording to the figures shown in Fig. 3, a 
50 -volt drop takes place across R1... . 

However, this drop does not take place 
as the consequence of the relative values 
of R1, R, and R3... Instead it is a func- 
tion of the amount of current required 
by tube 2 plus other currents.... In 
the first place, the current through R1 is 
not only the plate current of tube 2, 
which is 15 milliamperes ; in addition to 
this amount of current, there is flowing 
through R1 the 10 milliamperes required 
by the plate circuit of tube 3.... In 
addition to the 10 milliamperes required 
by the plate circuit of tube 3, the bleeder 
current also flows through R1.. . 

If we arbitrarily set the bleeder cur- 
rent at 12 milliamperes, the total current 
flowing through R1 is the 15 milliam- 
peres of tube 2. the 10 milliamperes re - 
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quired for tube 3, and the 12 milliam- 
peres bleeder current making a total of 
15 + 10 + 12 = 37 milliamperes, and 
the voltage drop across Ri is I X R, 
where I is the aforementioned 37 mil- 
liamperes, and R is the ohmic value 
of R1. 

Now for tube 3. The plate circuit of 
this tube requires 100 volts at 10 mil- 
liamperes, which means that this plate 
is operated at a lower voltage than the 
plate of tube 2... Another voltage drop 
is required and this is the function per- 
formed by R2.... A drop of 50 volts 
takes place across R2... At what value 
of current? ... How much current is 
flowing through R2? ... We know that 
the 10 milliamperes required for the 
plate circuit of tube 3 flows through 
R2, because of the location of point C 

and the direction of current flow... . 

Since the bleeder current of 12 milli- 
amperes flows through all of the resis- 
tors, it stands to reason that it flows 
through R2. . . . What about the 15 

milliamperes required for the plate cir- 
cuit of tube 2? This current flows 
through R,, but it does not flow through 
R2, because it passes out through the 
feeder lead joining point B and the 
plate of tube 2.... Hence, resistor R 
carries 22 milliamperes of current,- 
and the drop of 50 volts, which is neces- 
sary so that the plate of tube 3 will re- 
ceive the required 100 volts, is secured 

1+ 

E 

O_ 

I TOTAL. =.57MA. 

Fig. 3. The plate resistances of the 

tubes are indicated as pure resistance. 

at a current of 22 milliamperes and not 
at the 10 -milliampere current required 
by tube 3. 

What about R2?... The 12 milliam- 
peres of bleeder current flow through 
R. and the voltage drop across this unit 
is that required to drop the 100 volts 
difference existing between points C 

and D. 
How about the current? ... If we re- 

view the currents flowing in the various 
branches, we have 20 milliamperes to 
the plate circuit of tube 3 and 12 milli- 
amperes bleeder current making a total 
of 20 + 15 + 10 + 12 = 57 milliam- 
peres,-which is the total current flow- 
ing out of the filter towards point A, 
or out of point A in all directions and 
is the amount of current flowing into 
point D and then back to the filter sys- 
tem. 

Having determined the several cur- 
rents and voltage drops, it is a simple 
application of Ohm's law to find the 
values of R,, R2 and R.: 

50 volts 
R. = = 1350 ohms 

.037 ampere 

50 volts 
= 2270 ohms 

37 MA = 11P/117 ZOMA. 
IP2 79.P3 *ML. 

ZZ MA= IP3 tIBL 
4 

R 

1P2 = /5MA. 

B 

RPz 

/a MA.= IBC 

c 

1,03 = /O ivrA .. 

R3 RP3 
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r 

R P/ 

.T TOTAL =57MA 
Fig. 4. Resistors are rearranged to illustrate 

the division of current. 

R. = 

R. 

.022 ampere 

100 volts 

.12 ampere 
= 8333 ohms 

It might be well to close this article 
with a brief example of the relations 
existing in a modern power supply and 
voltage divider system, in which the 
output tube bias voltage is developed 
across the speaker field winding located 
in the negative leg of the power supply 
filter system. 

In general, circuits of this type fol- 
low along the lines indicated in Fig. 5. 
This voltage divider system makes 
available four different voltages : the 
highest voltage with respect to ground 
being at point A, the next highest at 
point B, the next highest at point C, 
and the lowest voltage at point D. In 
addition to the above voltages, which 
are all (+) with respect to ground, 
there is a voltage drop across the 
speaker field coil. The direction of the 
current through the speaker field is 
such as to make point F (-) with re- 
spect to the ground, point E. An addi- 
tional voltage divider across the speaker 
field serves to provide the correct value 
of bias for the power tube and for other 
purpose, if so desired. It should be 
noted that no current is drawn from the 
tap C- on the bias voltage divider and 
that the resistance of the voltage divider 
is high in comparison with that of the 
field resistance, so that the current 
through the bias voltage divider is 

negligible in comparison with the cur- 
rent through the field. 

We want to comment first on the 
meaning of the resistances designated 
as R2, R,, R. and R2j each of which is 

enclosed with a circle. These represent 
the load across the several taps of the 
voltage divider due to the tubes which 
are connected across the point in ques- 
tion. While only one symbol is used 
to designate the load across each point 
on the voltage divider, it should be un- 
derstood that this represents any num- 
ber of tubes and that the current in 
question represents the combined plate 
current of all the tubes, which are fed 

(Continued on page 368) 

Fig. 5. A complete voltage divider circuit. 
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USING SIGNAL GENERATOR HARMONICS 

THE author has read practically all of 
the standard books on radio tech- 

nique, but has yet to find anywhere a 
statement explaining how a wholly un- 
known frequency ever can be authen- 
tically determined from a fundamental. 
It is necessary to use at least one har- 
monic, with one other frequency which 
may he either fundamental or harmonic. 

Let us take as examples the two out- 
standing ones in radio -frequency meas- 
urements : the tuner level and the inter- 
mediate level. Consider first the tuner 
level. We set the receiver dial at some 
random position on a particular band ; 

we set the generator going and tune it 
from highest frequency to lower fre- 
quencies until a response is gained in 
the receiver, and then we say that the 
receiver is in resonance with the funda- 
mental of the generator. We did not 
start at the lowest generator frequency, 
because then we might be confronted 
with harmonics. 

Nov let us assign a particular value 
to the generator frequency, say, 20 mc. 
That would be 15 meters. Nothing in 
detail has been said about the receiver. 
It is resonant to a frequency wholly un- 
known. One might be persuaded that 
there was no likelihood of the receive, - 
tuning to higher than 20 mc so that the 
receiver frequency could not be 40 mc, 
etc. However, there are receivers of 
the 1936-7 production in stores all over 
the world that tune to 70 me at one 
extreme, and 140 kc at the other. So 
in a real sense the unknown frequency 
is decidedly unknown, and we have as- 
sumed it is wholly unknown, not partly 
known, or approximately known. Un- 
less a nameplate had sufficient informa- 
tion on it, or someone told you about 
the unusual frequency range, you could 
readily assign frequencies that were 500 
percent wrong, except that in tuning the 
generator over the full frequency span 
of even its highest frequency range, you 
would create perhaps numerous re- 
sponses in the receiver, which would 
lead you to believe the receiver fre- 
quency was much higher than expected. 
How much higher ? You can not tell, 
for your generator does not go down to 
1 meter. And besides, the numerous 
responses at once guide you to the cor- 
rect course because of harmonics. This 
is just a side -view of the imperative 
necessity of relying on harmonics under 
circumstances where you take nothing 
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for granted, except perhaps the relia- 
bility of the generator, and not even 
that, because the generator's accuracy 
can be checked. 

An assumption that the first response 
heard when the generator is tuned from 
its highest frequency downward is due 
to the fundamental of the generator as- 
sumes that the receiver does not tune to 

R2 ff 3M2- 3 

L3/(L2- L3) 

C3 

u 
C, 

C2 

II 
ci= C2C3/(C2 C3) 

The same formula applying to the solution 
of the above may be used for determin- 
ing frequencies by harmonics. The un- 
known is equal to the product divided by 
the difference. Illustrated (top to bot- 
tom) are the examples of resistance in 
parallel, inductance in parallel and capac- 
ity in series. R,, Li and Cl are unknown, 
and occupy the same position mathe- 
matically as the frequency to be meas- 
ured. The unknown can never be less 

than any of the knowns. 

any higher frequency than does the gen- 
erator. That assumption may be false. 

There are purposes for which the 
fundamentals are extremely useful. The 
simplest case perhaps is that of a re- 
ceiver that covers only a single band, 
say, the standard broadcast band, and 
a generator that likewise covers only 
the same band. Again the receiver fre- 
quencies are partly known-somewhere 
between 530 kc and 1.600 kc-and be- 
sides the receiver probably is frequency 
calibrated, and the problem is to obtain 
a frequency reading of greater accu- 
racy, which the generator usually per- 
mits. The generator fundamental then 
can be relied on simply because the re- 
ceiver can be relied on, and the receiver 
or station heard on it and compared 
with the generator frequency by beat- 
ing, then becomes as much a part of 
the measuring system as the generator, 
whereas in this article we are princi- 
pally concerned with frequencies that 
are wholly unknown, because all -wave 
receivers are so frequently a Service 
Man's concern, and they are now dip- 
ping into reception of ultra -waves. 

Also, it has been known to the Ser- 
vice Man that sometimes there is a 
transposition in the band switching, so 
that two bands are not properly related 
to the indexing of the frequency cali- 
brated dial, and by use of only funda- 
mentals it would be practically impossi- 
ble to spot this unusual trouble. By the 
harmonic method even the transposition 
causes no vexation. 

At the i -f level of a superheterodyne 
the problem is simpler because the span 
of frequencies over which the i -f chan- 
nel may be tuned is relatively small and 
the frequency is partly known to a 
closer approximation. However, all 
sorts of sets come in for servicing. 
Fixed frequency amplifiers have coils 
in about the same kind of shield cans 
regardless of the frequency. Sets not 
accounted for in service manuals, pos- 
sibly because they were fly-by-night 
manufacturers' products or perhaps 
home assembled, may have fixed fre- 
quency channels of wide variety on 
which little if any information is gen- 
erally available. Generator set at 450 
kc may lead to the assumption that the 
fixed frequency of amplification is 450 
kc, but the receiver may have a higher 
fixed frequency than the highest tuner 
frequency, a condition that actually ex - 
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isted in one or two receivers. The i -f 
may be 1,800 kc, or even much greater 
if the set is to tune in short waves, yet 
the generator's 450 kc created a re- 
sponse, ascribed to the fundamental, yet 
due perhaps to the fourth harmonic 
(4 X 450 kc = 1,800 kc). 

If the generator goes to 20 or 25 mc, 
one may start at its highest frequency 
and go downward and not often go 
wrong in measuring any channel by 
ascribing the frequency of the first gen- 
eration to create response as the un- 
known frequency, but there is no cer- 
tainty and there should be an uncon- 
trovertible assurance. 

It must not be assumed that any of 
these remarks constitute an argument 
against the use of generators that cover 
multi -ranges on fundamentals, for such 
generators are the most acceptable and 
the most useful. The only reason they 
are so valuable is that they yield a 
strong response even on high fre- 
quencies, for the response is or should 
be due to fundamentals, whereas high 
orders of harmonics are very weak. The 
second harmonic may be 60 percent of 
the fundamental's intensity, while har- 
monics beyond the fifth may be less than 
1 per cent of the fundamental's strength. 
And, when channels are found grossly 
misaligned, a husky output from a gen- 
erator enables a response despite the 
mistuned channel. And, besides, the 
generator intended to be used on funda- 
mentals also . enables the use of har- 
monics, and the point is that the har- 
monics should be used for verification. 
Using fundamentals, the measurement 
may be right; usually is. With har- 
monic practice the measurement must 
be right. 

The so-called confusion due to har- 
monics may arise in the type of genera- 
tor that covers a single range funda- 
mentally, say, 50 to 160 kc, and also has 

a calibration introducing the figures, 
500 to 1,600 kc, intending that the tenth 
harmonic be used for the broadcast 
band. Of course the problem immedi- 
ately arises, since for the higher fre- 
quencies of the broadcast band, as the 
generator dial is turned there is re- 
sponse after response, one can not then 
correlate the receiver frequency with 
any single reading of the generator, and 
doesn't know which generator setting to 
use. All one can say is that the broad- 
cast band can be aligned at any dial 
position, but without knowledge of the 
frequency or resonance, although the 
biggest problem is to tie down a band 
in superheterodynes at two particular 
frequencies near (not at) the frequency 
terminals of the tuning of the band. 

However, even this confusion arises 
really from a lack of appreciation of the 
relationship between two fundamentals, 
their harmonics and the unknown fre- 
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quency. Whenever two fundamental 
frequencies are known, both of which 
cause a response in the receiver, the 
receiver frequency is ascertainable with 
mathematical certainty. The two fun- 
damentals may cause the response 
through harmonics of themselves or the 
responses may be due to the fundamental 
itself in one instance and an harmonic 
of the other fundamental. 

The relationship is mathematically the 
same as that of a series condenser cir- 
cuit or a parallel resistor or parallel 
inductance circuit. Taking the capacity 
case, if C, is the larger of two series 
condensers and C, is the effective ca- 
pacity resulting when condenser Cx is 
connected in series, then C, may be 
treated as if it were one fundamental 
frequency and G as if it were 'the 
other and the unknown frequency 
would be represented by Cx. This situa- 
tion obtains when the two fundamentals 
create consecutive responses ; that is, 
first one fundamental through itself or 
one of its harmonics, causes the beat or 
modulation to be heard in the receiver 
and the other fundamental or its har- 
monic is the next one encountered in the 
generator tuning, working in either fre- 
quency direction. 

In the inductance example, if L, is the 
larger inductance and L, is the resultant 
inductance when Lx is connected in par- 
allel with L,, then Lx is mathematically 
the same as the unknown frequency 
where L, and L, correspond to consecu- 
tive fundamentals that either by har- 
monics of both, or fundamental of one 
and harmonic of the other, create re- 
ceiver response. 

If there is nothing confusing about 
series capacities and parallel induct- 
ances or parallel resistances, then there 
should be nothing confusing about har- 
monics because the same formula ap- 
plies. 

Basically, the situation is this : a re- 
sponse is gained in the receiver due to 
the generator being set at a known fre- 
quency, and as a trial we turn the 
generator dial from one end to the 
other, just to note whether there are 
additional responses. If the generator 
tunes through a ratio of 2 to 1 or 
greater, and nearly all of them do, more 
often than not there will be two or more 
responses, and we know we shall be 
dealing with harmonics or at least with 
one harmonic and one fundamental, 
since we are to select consecutive re- 
sponses. To return to the original gen- 
erator setting, the frequency of which is 
known, we turn the dial carefully and 
with ears or eyes alert for the next 
response, read the frequency on the 
generator dial when that second result 
accrues. Now we have the two known 
generator fundamentals in mind. We 
multiply them together. Then we strike 

the difference between the two funda- 
mentals and we divide this difference 
into the product we have just obtained. 
Using symbols the formula is: 

F, X F, 
Fx F,- F, 

where Fx is the unknown frequency, F, 
is the higher of the two known funda- 
mentals and F, is the lower of the two 
known fundamentals. 

It is simply a case of "product divided 
by difference." 

The higher the unknown frequency, 
compared to the fundamentals used for 
measurement, the closer together are the 
fundamental frequencies and under ex- 
treme circumstances the two funda- 
mentals could be very close together in 
frequency. However, consecutive re- 
sponses need not be used. Frequencies 
at either terminal of the generator band 
could be used if they created responses 
and still the method works, but the total 
number of responses must be counted, 
including first and last ones, and when 
the formula is applied the tentative an- 
swer is divided by a number one less 
than the total number of responses 
heard. Thus, for eleven responses, 
divide by ten, etc. 

This information is useful if one has 
a generator that covers a low -frequency 
band only, and harmonics must be used 
for determining frequencies outside the 
fundamental scope. However, if one 
has an all -wave generator he may apply 
the harmonic technique to the generator 
band that gives adequate separation be- 
tween two consecutive fundamentals 
that create responses. It simply becomes 
a matter of improving the utility of the 
generator and enabling absolute assur- 
ance of what the unknown frequency is. 
If the harmonic method does not cor- 
roborate the first results as obtained 
from a supposed fundamental, something 
is wrong somewhere; it might even be a 
case of a transposition of the bands in 
connection with the coil -switch index- 
ing, or a short across part of an oscilla- 
tor secondary winding, or any one of a 
few dozen other possibilities. 

If a generator set somewhere near the 
lowest frequency of its band in use gives 
a response in the receiver, perhaps there 
will be no response when the generator 
dial is turned to higher frequencies in 
that band, and if you have tuned past 
twice the first read frequency, the re- 
ceiver frequency is equal to the genera- 
tor's first frequency setting. The reason 
is that a frequency three times or four 
times the first fundamental will not 
yield a response, because all these mul- 
tiples of the first are higher than the 
receiver frequency, and the measure- 
ment of an unknown by comparison with 
a higher frequency is not within service 
practice. 
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In using harmonic practice, the ques- 
tion of accuracy is frequently brought 
up in the sense that many Service Men 
believe that fundamentals permit higher 
accuracy than harmonics. This is un- 
true if the frequency ratio is the same 
on all bands because the only basis on 
which accuracy is rated is percentage, 
and the percentage of accuracy is com- 
pletely independent of whether funda- 
mentals or harmonics are used. The 
idea seems to prevail that if an oscilla- 
tor is "off 1 kc" at 100 kc because it 
reads 100 when the true generated fre- 
quency is 99 kc, it is intolerable to use 
the tenth harmonic, because then the 
determination will be "off 10 kc." But, 
the percentage is the same -1 per cent, 
and the error is a function of the gen- 
erator having nothing to do with use 
of harmonics or fundamentals especially 
as fundamentals for frequencies ten 
times higher introduce difficulties at 
least ten times as great as to holding 
the accuracy to the percentage applica- 
ble to the lower frequency span. It is 
at least as hard to coincide scale with 
generated frequency to 10 kc at 1,000 
kc as it is to have the reading agree 
with the generation to 1 kc at 100 kc. 

While the basic formula has been dis- 
cussed, it does not possess quite as much 
of a checkup on itself, or offer as great 
possibilities of mental arithmetic, as 
does another expression of the same 
formula. Taking, again, the two fre- 
quencies as F2 for the higher and F, for 
the lower, and adhering to consecutive 
responses, if we strike the difference 
between the two frequencies (F, -F,), 
and divide this difference first into one 
of the known fundamentals, and then 
into the other known fundamental, and 
if we multiply out by the three factors, 
that is, the one difference and the two 
quotients, the answer is the unknown 
frequency. In symbols this is: 

F2 F: F.- X XFz- Fx 
F2 Fl F2 Fl 

Using consecutive responses, the quo- 
tients equal the harmonic orders, ap- 
plied in reverse, as it were, and of 
course the numbers representing these 
harmonic orders are consecutive. Thus 
the figures would be 5 and 6, or 8 and 
9, etc., and you need divide only in one 
instance for the next fundamental's har- 
monic may be assigned since it is con- 
secutive. The only fact you need to 
know concerns the direction or, if the 
first quotient is 8, shall the next be 7 
or 9 ? The answer is taken from the 
fundamentals. If the fundamental for 
which the division has not been made 
is higher in frequency, then the consecu- 
tive number, or harmonic order, is 
lower, so select 7 in the theoretical in- 
stance. If the unprocessed fundamental 
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is lower, the harmonic order is higher, 
so select 9. Also, it is apparent, the dif- 
ference between the two read frequen- 
cies, divided into one fundamental, 
yields the harmonic order of the other. 

This method of applying the basic 
formula is very attractive, because it 
lays the harmonic orders open to in- 
spection and comparison, and thus the 
two harmonic orders are multiplied by 
the difference between the two funda- 
mentals. 

That is the recommended way of 
working the solution, but it can be done 
also without dividing the second time. 
Select one fundamental frequency. To 
ascertain the harmonic order, gain the 
next consecutive response, strike the 
difference between the two funda- 
mentals, divide that difference into 

either, and the resultant is the harmonic 
order of the other read frequency. By 
adhering to one practice, say, the sec- 
ond fundamental will be the lower fre- 
quency, the harmonic order of the first 
read frequency is one number greater, 
thus eliminating some possible experi- 
mental uncertainty. 

In conclusion, an example of the ap- 
plication of the preferred method, of 
multiplying out the harmonic orders by 
the difference, will be given : 

Generator readings are 100 kc and 
120 kc. What is the unknown fre- 
quency? Difference is 20. Divide 20 
into 100, result is 5. Divide 20 into 
120, result is 6. Now multiply 5 by 6 by 
20. Answer, 600 kc. Check : 20 divided 
into 100 yielded the harmonic order of 
120, hence unknown is 120 X 5. 

MULTIPLE SPEAKER SYSTEM 
(See Front Cover) 

THE circuit given on the front cover 
shows a dual audio arrangement 

wherein a two -channel audio amplifier 
is used-one channel coupled to two 
small speakers reproduces the high 
notes of the musical range, and the 
other channel coupled to a larger speak- 
er reproduces the low and middle regis- 
ter of the musical range. 

The particular circuit shown with the 
values indicated is that of the audio 
system used in the Grunow 12A. Simi- 
lar circuits are used by other manu- 
facturers. 

The audio signal from the plate of 
the first audio tube (a 6F5 in the 
diagram) is fed through a 10,000 -cycle 
audio filter to the grid of the 6C5 driver 
by means of a 0.05-mfd coupling con- 
denser. At the plate of the 6C5 the am - 
plied signal is divided. The low and 
middle audio frequencies pass to the 
input transformer; the high frequencies 
are by-passed by the 0.00025-mfd con- 
denser and 250,000 -ohm resistor to the 
grid of the 6F6 high -frequency audio 
tube. 

The signal from the secondary of the 
input transformer is applied to the grids 
of a pair of 6F6's in push-pull. The 
6F6's amplify the low and middle fre- 
quencies and pass them on to a large 
low -frequency speaker. To assure the 
absence of high -frequency notes in this 
channel each 6F6 is by-passed with a 
0.001-mfd condenser. Bias for the push- 
pull stage is obtained from a tap on the 
field of one of the smaller speakers 
which is connected in the negative leg 
of the power supply circuit. 

The grid of the high -frequency audio 
6F6 also receives its bias from a tap 
on this field through a condenser and 
resistor network. The signal from the 

plate of the high -frequency audio is fed 
to an output transformer which in turn 
feeds the two smaller speakers. 

The field coil of the first of the 
smaller speakers is included in the posi- 
tive leg of the high -voltage supply cir- 
cuit where it assists the choke in filter- 
ing the ripples from the B currents and 
simultaneously receives the power nec- 
essary for its excitation. The entire 
plate, screen and bleeder current used 
throughout the receiver flows through 
this coil. 

The field coil of the larger (low - 
frequency speaker) is also connected 
in the positive side of the B -supply cir- 
cuit but the plate supply for the push- 
pull 6F6's is taken off before passing 
through this coil. 

The second of the smaller speakers 
receives power for the excitation of its 
field coil from the negative return of 
the high -voltage supply circuit. This 
field coil is suitably tapped to give the 
negative voltages necessary to bias both 
the high- and low -frequency output 
tubes. The entire B current used for 
the receiver also passes through this 
field. 

If it becomes necessary to replace or 
change any part of the speaker system, 
care should be taken to see that the 
polarity of all transformers, voice coils 
and tube connections remains as origin- 
ally connected. Otherwise there is a 
possibility of the speakers working out 
of phase causing one of the speakers 
to cancel out certain frequency re- 
sponses of the others. Switches are 
provided to short out either speaker 
system as an aid in determining the 
proper phasing of the individual speak- 
ers. 
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General Data .. 
Grunow I I C 

The Grunow 11C chassis is an 11 - 

tube, 115 -volt, 60 -cycle, 4 -band receiver 
with avc, an expanded i -f system of 
fidelity control, tone control, band - 
spread dial and signal beacon. The fre- 
quency range is divided into four bands 
or divisions, one covering the band of 
approximately 550 to 1750 kc (green), 
one the band from 1700 to 5500 kc 
(orange), one the band of 5.4 to 18 mc 
(amber), and one the band from 150 to 
410 kc. 

Continuity and voltage readings 
should be taken from the under side of 
the chassis. The values given on the 
diagram (Fig. 1) are average, and 
allow the Service Man to make a quick 
check of the chassis constants. The 
socket layouts show each socket from 
the underside. 

ALIGNMENT PROCEDURE 

Before aligning the 11C turn the dial 
knob until the condensers are fully 
meshed. The dial pointer (hour hand) 
should be on the horizontal line of the 
dial, pointing to 9 and 3 o'clock. The 
minute hand should be at 12 o'clock or 
in a vertical position. 

A high-fidelity system is employed in 
this chassis and the following procedure 
must be adhered to strictly. When align- 
ing the i -f transformers see that the 
control is in the position (No. 1) of 
greatest selectivity. 

Before any adjustment of circuit 
constants is attempted, allow the chassis 
to heat up to normal operating tempera- 
ture. This heating period should take 
from 20 to 30 minutes and is necessary 
to allow all coils and condensers to 
reach their normal temperatures so that 
when alignment is completed, there will 
be no inductance or capacity changes 
due to thermal expansion or contraction. 

It is good to remember this heating 
condition when logging a station-that 
is, do not attempt to log or tune in a sta- 
tion previously logged on a cold chassis, 
as the station being tuned in would drift 
and the calibration on the previously 
logged station would be incorrect. 

I -F ALIGNMENT 

(A) Connect signal lead of test oscil- 
lator to grid of 6A8 (first detector tube) 
through 0.25-mfd condenser. Connect 
the ground lead to the chassis. 

(B) Set dial pointer to 1400 kc and 
range switch on green (No. 2) position. 

(C) Place test oscillator in operation 
at 455 kc. Turn receiver volume control 
to maximum and high-fidelity control to 
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position No. 1, which is the maximum 
selectivity position. 

(D) Attenuate test oscillator output 
to lowest value, consistent with obtain- 
ing a readable indication on output 
meter. 

(E) Adjust six i -f trimmers, Al, 
A2, A3, A4, A5, A6, located on the i -f 
transformers on top of chassis (Fig. 3) 
until maximum output is obtained. Dur- 
ing alignment, maintain as low a value 
of signal as will allow obtaining of 
accurate adjustment. 

(F) Turn the on and off switch 
clockwise to the signal beacon position. 

(G) Adjust signal beacon trimmer 
(A7) Fig. 3, which is located on side 
of i -f transformer (near dial) to zero 
beat with the 455-kc incoming signal. 

R -F ALIGNMENT 

175-kc alignment: 
(A) Connect signal lead of test oscil- 

lator through 200-mmfd condenser to 
antenna binding post on chassis. 

(B) Connect the test oscillator ground 
lead to the ground post of chassis. 

(C) Place test oscillator in operation 
at 175 kc. 

(D) Place high-fidelity control in 
position No. 2. 

(E) Turn range switch to red 
(No. 1) position. 

(F) Tune in signal to maximum (this 
point does not have to he exactly at 
175-kc dial setting). 

(G) Adjust the 175-kc padding con- 
denser (A8) Fig. 4 (which is on rear 
of chassis) in direction of signal in- 
crease. At same time rock the tuning 
condenser back and forth through 
resonance while adjusting padding con- 
denser until maximum output is ob- 
tained. 
350-kc alignment: 

(A) Place test oscillator in operation 
;t 350 kc. 

(B) Turn dial pointer to 350 kc. 
(C) Turn range switch to red 

(No. 1) position. 
(D) Place high-fidelity control in 

position No. 2. 
(E) Adjust weather band oscillator 

Fig. 2. Mechanical adjustments for i -f 
transformers. 

trimmer (A9), Fig. 3, to maximum out- 
put. 

(F) Adjust detector trimmer (A10) 
Fig. 4 to maximum output. 

(G) Adjust antenna trimmer (All), 
Fig. 4 to maximum output. 

Recheck 175-kc padder condenser. 
1400-kc alignment: 

(A) Place test oscillator in operation 
at 1400 kc. 

(B) Turn dial pointer to 1400 kc. 
(C) Turn range switch to green 

(No. 2) position. 
(D) High-fidelity control remains in 

No. 2 position. 
(E) Adjust broadcast oscillator trim- 

mer (Al2) Fig. 4 to maximum output. 
(F) Adjust first detector trimmer 

(A13) Fig. 4 to maximum output. 
(G) Adjust antenna trimmer (A14) 

Fig. 4 to maximum output. 
600-kc alignment: ' 

(A) Place test oscillator in operation 
at 600 kc. 

(B) Tune in signal to maximum (this 
point does not have to be exactly at 
600-kc dial setting). 

(C) Adjust the 600-kc padding con- 
denser (A15), Fig. 4, which is on rear 
of chassis, in direction of signal in- 
creases. At same time rock the tuning 
condenser back and forth through 
resonance while adjusting padding con- 
denser until maximum output is ob- 
tained. 

Recheck 1400-kc alignment. 
5000-kc alignment: 

(A) Set range switch to orange (No. 
3) position. 

(B) Place test oscillator in opera- 
tion at 5000 kc. 

(C) Turn dial pointer to 5000 kc. 
(D) Adjust set oscillator trimmer 

(A16) Fig 4 to maximum output. 
(E) Adjust detector trimmer (A17) 

Fig. 4 to maximum output. 
(F) Adjust antenna trimmer (A18) 

Fig. 4 to maximum output. 
18 -mc alignment: 

(A) Connect signal lead of test oscil- 
lator through 400 -ohm resistor to an- 
tenna binding post of chassis. 

(B) Connect the ground lead to 
ground terminal of chassis. 

(C) Set range switch to amber (No. 
4) position and turn dial pointer to 
18 mc. 

(D) Place test oscillator in operation 
at 18 mc. 

(E) Adjust set oscillator trimmer 
(A19) Fig. 4 to maximum output. 

(F) Adjust detector trimmer (A201 
Fig. 4 to maximum output. 

(G) Adjust antenna trimmer (A21) 
Fig. 4 to maximum output. 

(H) On the 18 -mc oscillator align- 
ment it will be noted that there are two 
settings at which the signal will be re- 
ceived. Use the lower of the images 
for alignment point, that is, the setting 
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GENERAL DATA-continued 

giving most capacity or the point at 
which the trimmer screw is farthest in. 
Alignment of i -f rejector filter circuit: 

Due to interference caused by com- 
mercial code stations operating on wave 
lengths near the frequency,at which the 
i -f amplifiers of this receiver are aligned, 
an i -f filter has been incorporated in 
the antenna circuit to act as a rejector 
system, thereby lessening the possibility 
of this form of interference entering 
the receiver. 

The filter should be tuned to the 
same frequency as the i -f transformers, 
and this operation should be performed 
after the set has been completely aligned. 

(A) Connect signal lead of test oscil- 
lator to antenna binding post through a 
200-mfd condenser. 

(B) Connect ground lead to ground 
terminal of chassis. 

(C) Set dial pointer to 1400 kc and 
range switch on green (No. 2) position. 

(D) Place test oscillator in operation 
at 455 kc-turn receiver volume control 
to maximum and high-fidelity control to 
No. 2 position. 

(E) Attenuate test oscillator output 
so that a fairly strong signal is applied, 
and tune filter condenser (A22) Fig. 4 

so that the output meter indicates a 
minimum reading. 
Tuning acoustic filter: 

The i -f system of a high-fidelity re- 
ceiver is expanded or broadened so that 
audio frequencies of the higher musical 
range will be passed through the selec- 
tive circuits. It is desirous to pass audio 
frequencies only up to a value of 10,000 
cycles, so that the entire musical range 
may be reproduced, at the same time 
frequencies above this value must be 
cut off-so that station noises and at- 
mospheric disturbances are not admitted 
to the speaker system. 

An acoustic filter is incorporated in 
this chassis, that may be tuned so that 
frequencies above 10,000 cycles are ex - 

cluded. This filter is tuned as follows : 

(A) After all other adjustments are 
completed, apply a 10,000 cycle note, 
produced by an audio oscillator or 
phonograph frequency record, connect- 
ing one of the signal leads to the grids 
of the 6F5 (first a -f tube) and the 
ground lead to the chassis. 

(B) Set high-fidelity control to 
maximum (No. 6) position. 

(C) Attenuate audio signal so as to 
obtain a good reading on the output 
meter. 

(D) Tune acoustic filter condenser 
(A23) Fig. 3 until a minimum output 
is indicated on the output meter. 

Crosley 626 
The Crosley 626 is a 6 -tube super- 

heterodyne designed to operate on a -c. 
The 626 is available with power trans- 
formers for either 25 or 60 cycles on 
110 volts or for 25 cycles on 220 volts. 
The rating of the power transformer 
used for any set is stamped on the rear 
of the chassis. 

A circuit diagram is given in Fig. 1 

showing the tubes used, their functions 
and the various voltages encountered at 
the socket prongs. These voltages were 
measured from the contact indicated to 
the receiver chassis with a 1000 -ohm - 
per -volt voltmeter with the receiver in 
operating condition and no signal in- 
put. The readings obtained may vary 
10 percent from those given. 

The receiver is designed to use either 
metal or metal -glass tubes. If glass 
tubes are replaced with metal or if metal 
tubes are replaced with glass it will be 
necessary to completely realign the cir- 
cuits of the receiver. 

The three bands of the receiver and 
the dial are divided as follows: blue 
(American broadcast band), 540 to 
1800 kc; red (police and amateurs), 
1800 to 6000 kc; and green (high -fre- 
quency band), 5800 to 18,500 kc. 

2-> 

Fig. 3. Tube and i -f trimmer locations. 
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The power consumption of the 626 is 
approximately 78 watts. The undis- 
torted power output is approximately 3 
watts. 

ALIGNMENT PROCEDURE 

All the circuits in this receiver were 
very accurately adjusted at the factory. 
If it is definitely known that readjust- 
ment is necessary the circuits may be 
most accurately aligned with the aid of 
an oscilloscope. However, if an oscillo- 
scope is not available a good alignment 
may be obtained by means of a signal 
generator and an output meter provided 
the following procedure is carefully ob- 
served. 

Connect the two terminals of the out- 
put meter to the two plates of the 6N6 
output tube. Be sure the meter is pro- 
tected from d -c by connecting a con- 
denser 0.1 mfd or larger-not electro- 
lytic-in series with one of the leads. 

I -F ALIGNMENT 

(a) Connect the output of the signal 
generator through a 0.02-mfd condenser 
to the top cap of the 6K7 i -f amplifier 
tube, leaving the tube's grid clip in 
place. Connect the ground lead from the 
signal generator to the receiver chassis. 
Keep the generator output lead as far as 
possible from the grid leads of the other 
screen -grid tubes. 

(b) Turn the band selector switch to 
the broadcast band and rotate the sta- 
tion selector to approximately 60 on the 
dial. Turn the volume knob to the right 
(on) and turn the tone control knob to 
the left (treble). 

(c) Set the signal generator to 450 
kilocycles. 

(d) Adjust the trimmer condensers 
located on top of the second i -f trans- 
former for maximum output. 

Always use the lowest signal genera- 
tor output that will give a reasonable 
output meter reading. 

(e) Transfer the output lead of the 

Fig. 4. Trimmer locations. 
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GENERAL DATA -continued 
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Fig. 2. Tube and i -f trimmer locations. 

signal generator from the 6K7 tube to 
the top cap of the 6A8 oscillator -modu- 
lator tube, leaving the tube's grid clip 
in place. 

(f) Close the middle trimmer (Tert. 
Fig. 4) on the first i -f transformer so 
that it is moderately tight. (Do not force 
adjusting screw.) 

(g) Adjust the top trimmer on the 
first i -f transformer for maximum out- 
put. 

(h) Adjust the bottom trimmer on 
the first i -f transformer for maximum 
output. 

(i) Transfer the signal generator 
output lead from the 6A8 tube to the 
"Ant" terminal of the receiver and in - 

PARTS LIST (SEE FIG. I) 

No. 
Condensers 
Capacity No. 

Resistors 
Ohmage 

10 35 mfd., 400 y 34Z 1st a -f control, 3 meg 
11 40 mfd., 300 y 34Y 2nd a -f control, 1 meg 
12 50 mfd., 150 y 36 300,000 ohm, / w 
13Z 12 mfd., 25 y 37A 100,000 ohm, 1 w 
13Y 12 mfd., 25 y 37B 100,000 ohm, 1 w 
14 .01 mfd., 400 y 38A 40,000 ohm, / w 
15A .02 mfd., 160 y 38B 40,000 ohm, / w 
15B .02 mfd., 160 y 39 1 megohm, / w 
16A .05 mfd., 400 y 40A 250,000 ohm, ?4 w 
16B .05 mfd., 400 y 40B 250,000 ohm, / w 
17 .00025 mfd., (molded) 41A 750,000 ohm, / w 
18 .000025 mfd., (molded) 41B 750,000 ohm, / w 
19 .0001 mfd., (molded) 42 500,000 ohm, / w 
20 .01 mfd., 200 y 43 400,000 ohm, / w 
21 .017 mfd., 200 y 44 150,000 ohm, / w 
22A .02 mfd., 400 y 45 1.5 megohm, / w 
22B .02 mfd., 400 y 46 10,000 ohm, / w 
23 .0005 mfd., 400 y 47 750 ohm, / w 
24 .00005 mfd., (molded) 49 15,000 ohm, / w 
25A .05 mfd., 200 y 50 100,000 ohm, '4 w 
25B .05 mfd., 200 y 51A 500 ohm, / w 
26Z .004 mfd., 400 y 51B 500 ohm, / w 
26Y .05 mfd., 400 y 52Z 10,000 ohm 
30 .0053 mfd. h -f osc. 52Y 25,000 ohm 
31Z 
31Y Var. tuning gang 52X 60 ohm 
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Fig. I. Circuit diagram Crosley 626. 
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GENERAL DATA-continued 

crease the output of the signal generator 
if necessary. 

(j) Check the adjustment of the bot- 
tom trimmer of the first i -f transformer. 
Do not readjust the top trimmer. 

(k) Adjust the middle trimmer of the 
first i -f transformer by opening con- 
denser until maximum output is ob- 
tained. Do not readjust the top and bot- 
tom trimmers. 

R -F ALIGNMENT 

When aligning the r -f amplifier the 
output lead of the signal generator is 
connected to the "Ant" terminal of the. 
receiver. For the blue and red bands 
a 0.00025-mfd condenser must be con- 
nected in series with the output lead of 
the signal generator and for the high - 
frequency band a 400 -ohm carbon re- 
sistor should be used in place of the 
condenser. 

Each band should first be shunt 

33 

ANT 51.P.T 
TRRIERS 

°SC WENT -ER 
TRWYERS 

EE 

Fig. 3. Trimmer locations. 

aligned and then series aligned, where 
provision is made for series alignment 
(blue and red bands). The band selector 
switch should be set for the band being 
aligned and the station selector and sig- 
nal generator should be set to the fre- 
quency indicated (c) for each adjust- 
ment. 

(a) Adjust the "Ose" and "Ant" 
shunt trimmers in the order given for 
maximum output. Readjust the station 
selector slightly so that the generator 
signal is tuned -in with maximum out- 
put and then check the adjustments of 
the "Ant" trimmers. Do not readjust 
the "Ose" trimmer. 

Note: When shunt aligning the red 
and green bands care must be exercised 
so that the circuits will be aligned on 
the correct frequency rather than on the 
image frequency which is approximately 
900 kc less than the fundamental. To 
check on this, increase the output of the 
signal generator ten times or more and 
try to tune -iii the signal both at the 
generator frequency as indicated on the 
station selector dial and at approxi- 
mately 900 kc less than the correct fre- 
quency. If the circuits have been prop- 
erly aligned the signal can be tuned -in 

360 
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Fig. 4. Trimmer locations. 

at both positions, but much stronger at 
the correct position. 

(b) To align the series trimmers 
(29Y -29Z, Fig. 4) set the signal gen- 
erator to the frequency indicated (c) 
and then tune -in this signal with the 
station selector for maximum output. To 
obtain the best adjustment for each 
series trimmer it will be necessary to 
rotate the station selector back and 
forth slightly while adjusting the trim- 
mer for maximum output. 

(c) Signal input frequencies for 
alignment follow : blue -band shunt 
alignment, 1700 kc; series, 600 kc; red - 
band shunt, 6000 kc; series, 2500 kc; 
green -band shunt, 18,000 kc; no series 
alignment. 

RCA Magic Voice 
An interesting device for increasing 

the response at lower frequencies is 
featured in the recently announced 
RCA receivers. This device, known as 
the "Magic Voice," is shown in Fig. 1. 

It consists of a speaker unit mounted 
in a closed cabinet. Both sides of the 
diaphragm are utilized. The air dis- 
placement from the back of the dia- 
phragm is shifted approximately 180° 

Fig. I. RCA Magic Voice system. 

iu phase and led out the bottom of the 
cabinet. The volume of air in the 
chamber and the mass of air in the out- 
let passages result in the desired acous- 
tic stiffness and mass. The air in the 
passages and the volume velocity of 
the diaphragm are so related in phase 
as to resemble a low-pass filter in which 
the current in the two series arms is 
approximately 180° out of phase above 
the cutoff frequency of the filter. The 
power output of this acoustic system, 
however, is considerably different from 
its electrical counterpart, the low-pass 
filter, since the air mass and the radia- 
tion resistance of the passages, and the 
radiation resistance and air mass of the 
diaphragm have a mutual reaction on 
each other. 

Stromberg Carlson 61 

This superheterodyne receiver has 7 
tubes and may be operated on a power 
supply circuit of either alternating or 
direct current. It has three tuning 
ranges and employs some metal tubes. 
A complete circuit diagram is given in 
Fig. 1 showing the tubes used, their 
functions, and the voltages encountered 
on the various elements. 

These voltage readings are obtained 
by measuring between the points marked 
and the heavy bus wire, with the tubes 
in their respective sockets, with a 1,000 - 
ohm -per -volt voltmeter. The receiver is 
therefore in operation when the meas- 
urements are made. The heavy bus wire 
is the negative side of the grid and plate 
voltages. Readings are given for a line 
voltage of 120 volts. Allowance should 
be made for the difference when the line 
voltage is higher or lower. If the re- 
ceiver is operating from a d -c source 
the voltages will be slightly lower than 
those given. 

Preliminary to alignment, remove the 
chasis from the cabinet, connect to the 
power supply after making sure that all 
tubes are in their proper sockets and the 
dynamic speaker is connected. Turn on 
both receiver and test oscillator and 
allow a few minutes to warm up. 

I -F ADJUSTMENTS 

The four trimmers of the two i -f 
transformers are located as shown in 
Fig. 2. Each must be aligned to a basic 
frequency of 465 kc. To do this, attach 
the output meter across the voice coil 
circuit or across the output transformer 
primary. Connect the output of the test 
oscillator between the control -grid of the 
6A8 first detector tube and the heavy 
bus wire, through an 0.25-mfd con- 
denser. Tune the oscillator to 465 kc. Ad- 
vance the receiver volume control to its 
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GENERAL DATA-continued 
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full -on position and adjust the receiver 
tuning control to a point within its 
range where no interference is encoun- 
tered either from local broadcast sta- 
tions or the heterodyne oscillator. In- 
crease the output of the test oscillator 
until a slight indication is apparent on 
the output meter. Then adjust the two 
trimmers of the second i -f transformer 
to produce maximum output. Then, ad- 
just the two trimmers of the first i -f 
transformer for maximum output. Dur- 
ing these adjustments, regulate the test 
oscillator output so that the indication 
is aways as low as possible. By doing 
so, broadness of tuning due to avc ac- 
tion will be avoided. It is advisable to 
repeat the adjustment of all i -f trimmers 
a second time to assure that the inter- 
action between them has not disturbed 
the original adjustment. 

R -F ALIGNMENT 
The 10 trimmers associated with the 

r -f, first detector, and oscillator tuned 
circuits have their locations shown in 
Fig. 2. Calibrate the dial by rotating 

LSt LF, 
TRANSFORMER 

e 
SECONDARY 

ALIGNER - 

PRIMARY 
mice's 

2ND. LF 
TRANSFORMER 

Fig. I. Complete circuit Stromberg 61. 

the tuning control until the variable con- 
densers are in their full mesh (maxi- 
mum capacity) position and adjusting 
the dial pointer so that the end point 
on the low -frequency end of the scale 
is indicated. 

The output indicator should be left 
connected to the output of receiver. At- 
tach the output terminals of the test os- 
cillator to the antenna post and to the 
heavy bus wire. 

BAND A ALIGNMENT 
Turn the band switch to band A posi- 

tion. Set the test oscillator at 1450 kc. 
Tune the receiver to 1450 kc. Adjust 
the band A shunt aligners starting with 
the oscillator for maximum output. Re- 
peat the adjustments. 

Turn both the receiver and test oscil- 
lator to 600 kc. Adjust the oscillator A 
band series aligner, at the same time 
rocking the condenser gang through the 
frequency until the peak of greatest in- 
tensity is obtained as a result of the 
combined operations. Repeat the adjust- 
ments at 1450 kc to compensate for any 

changes caused by the adjustment of the 
series aligner. 

BAND B ALIGNMENT 
Tune the test oscillator and the re- 

ceiver to 3,000 kc (turn band switch to 
position B). 

Regulate the output of the test oscil- 
lator until a slight indication is percep- 
tible at the receiver output. Adjust the 
oscillator band B shunt aligner for 
maximum output. Then adjust the inter - 
stage trimmer and then the antenna 
stage trimmer for maximum output. 
Repeat the adjustments in the order 
given. 

Tune the receiver and test oscillator 
to 17,500 kc (band C). Adjust the oscil- 
lator, r -f and antenna stage trimmers in 
the order given for maximum output. 
Two points of maximum output will be 
found for the oscillator trimmer. The 
one of maximum trimmer capacitance is 
correct and should be used. The oscilla- 
tor will be 465 kc below the signal fre- 
quency at this point. 

Repeat the band C adjustments. 
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Public Address ... 
TRUE FIDELITY CONSIDERATIONS 

By MERWYN HEALD* 

TO determine the frequency limits that 
are most desirable on a high-fidelity 

line, an inquiry into the results desired 
from the assembled units with which 
these components are to be used is de- 
sirable. There is a definite demand for 
recording and broadcast amplifiers with 
frequency limits on the order of plus - 
minus 1 db. from 30 to 10,000 cycles. 
To obtain such overall characteristics, 
the individual audio components must 
be appreciably better, since the losses 
of the overall characteristic will be ap- 
proximately the sum of those in the in- 
dividual components, plus the losses oc- 
casioned by other circuit constants. We 
use the term approximate because the 
curves of the different audio units tend 
to compensate to some extent, i.e., the 
rising characteristic of one unit will 
tend to balance the falling characteristic 
of another at a given frequency. This is 

especially true at the low end where 
parallel feed is usually employed with at 
least one of the components. A plus - 
minus / db. characteristic on the audio 
units themselves is enough to insure 
plus -minus 1 db. in the overall charac- 
teristic of a well designed amplifier. The 
story is a little different at the high - 
frequency end. Rising characteristics 
indicate resonance and in this region 
are usually accompanied by appreciable 
phase shifts. For this reason resonance 
on the high end should be carefully 
avoided. So we cannot use it as a com- 
pensating factor for the falling charac- 
teristics of other units. The only other 
alternative is to make the characteristic 
response of each of the units essentially 
flat at 10,000. If we set a limit of plus - 
minus / db. at 15,000 cycles and do 
not depend on resonance to get it, we 
will have a flat characteristic at 10,000. 
With these units an amplifier will be 
well within 1 db. at 10,000 cycles and 
probably within a couple of db. at 
15,000. Plus -minus / db. from 30 to 
15,000 cycles then is the goal for a high- 
fidelity audio line. 

In setting out these characteristics of 
desired frequency limits, we must not 
lose sight of the physical size of the 
units. They must be small enough so 
that complete amplifier units will not be 
too unwieldy, yet large enough that 
proper attention can be given to elec- 

Chief Engineer, Thordarson Electric Mfg. Co. 

trical constants that determine response 
characteristics. 

Now for the characteristics not de- 
sired in audio components. There are 
probably an innumerable list of these, 
we will confine ourselves to those that 
are usually attached-like unwanted 
parasites. One that is most notorious 
is the tendency for the units to be sensi- 
tive to extraneous magnetic fields, in 
other words to have hum voltages in- 
duced in the windings due to the fields 
of power supply apparatus. Another is 

Fig. I. Cross-section showing core 
construction. 

electrostatic coupling between windings 
which allows the unit to pass on longi- 
tudinal signals picked up along lines and 
associated apparatus. One Way of tak- 
ing care of the first mentioned difficulty 
would be to remove the sources into the 
next room, but this is not usually feasi- 
ble, and since nothing short of that is 
very satisfactory, another way must be 
found. Shielding the unit would help. 
Many have tried this, and found that a 
case with walls on the order of an inch 
or so thick helped appreciably if the unit 
was not used at too low a level. Much 
has been written and everyone knows 
about the justly popular hum balancing 
type of core construction. It really 
works. But there are some features that 
must be carefully considered or it will 
not do its work very efficiently. By way 

of review, the theory of operation is as 
follows: A core type construction is 
used; that is, a rectangular shaped core 
of uniform section. The flux generated 
by the primary travels in a continuous 
direction around this core. If the core 
is mounted on a vertical axis the flux 
due to primary currents will go up on 
one side and down on the other. The 
flux threading through the core from an 
outside source will travel the same di- 
rection in both, i.e., either up in both or 
down in both. It will then be in the 
same direction as the primary flux in 
one leg and in the opposite direction in 
the other. This means that when the 
secondary is split in two coils and one 
placed on each leg and if they are con- 
nected so that the signal voltages will 
add, the voltages induced by the ex- 
ternal field will cancel. The conditions 
for exact cancellation are that the core 
and coils be symmetrical in every way, 
turns, physical dimensions, etc. and of 
great importance, the external field must 
be uniform. If it is not, and it often 
will not be if the unit is very close to 
the source of external field, more volt- 
age will be induced in one side than 
the other, and a resultant voltage will 
remain after cancellation. A simple 
method of solving this difficulty presents 
itself in providing for rotation of the 
unit in its mounting accommodations. 
This allows changing the relative posi- 
tion of the two coils in respect to the 
field, and in most cases a position can 
be found which will result in equal 
voltages being generated in the two 
coils. There is no doubt that without 
rotation, the cancellation results in a 
very great reduction in hum over the 
usual shell type transformer, but there 
is no question either but that an audio 
unit used in low level work has enough 
amplification following it that a very 
small residual hum in the unit will re- 
sult in an intolerable amount in the out- 
put. 

This brings us to the features of the 
case and mounting that were determined 
by these same considerations. While the 
hum -balancing construction is used, its 
effectiveness is increased greatly by re- 
ducing the strength of the field in which 
it is operating. 

With a cast case of /" wall thick- 
ness, the top cast solid except for 
openings for leads, and with a bottom 
cover, all the walls are symmetrical and 
without seams. Thus there will be a 
minimum of points where the reluctance 
to magnetic flux is increased, only 
where the bottom cover attaches and 
this should have appreciable surface 
contact to keep the reluctance down. A 
ground fit between case and cover will 
further reduce the reluctance. The sym- 
metry of the case keeps the fields inside 
the case uniform at the juncture. 
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Auto -Radio . . 

Motorola 80 

The Motorola model 80 is a 7 -tube, 
2 -unit, superheterodyne using all -metal 
tubes. The frequency range is from 535 
to 1600 kc. A complete circuit diagram 
is shown in Fig. 1. 

ALIGNMENT PROCEDURE 

Remove the receiver from its housing 
and connect the speaker and hot A lead 
into the receptacle at the rear of the 
chassis, as shown in Fig. 2. Connect 
an 1100-mmfd dummy antenna across 
the two antenna receptacles (A and B) , 

Fig. 2 to replace the antenna pads lo- 
cated in the eliminode unit. 

Use an accurate, well -shielded signal 
generator with a 200-mmfd condenser 
in series with the generator feeder at 
all times, and a good quality sensitive 
output meter. 

I -F ALIGNMENT 

Turn on both the receiver and the 
signal generator. Tune the generator 
to 262 kc. 

A 6 

Fig. 2. 

OAT. 

Connect the output of the generator 
to the grid of the first i -f tube. Turn 
the volume control of the receiver to 
maximum position and thereafter use 
the attenuator control of the signal 
generator to secure a readable voltage 
on the output meter connected across 
the voice coil. 

By keeping the generator output as 
low as possible by means of its attenua - 
tor instead of by means of the volume 
control on the set, the effect of diode 
rectification and the application of avc 
voltage is very much minimized and a 
much better peak can be noted. 

Now adjust the trimmer screws on the 

diode feeder for maximum reading of 
the output meter. 

Having aligned the diode feeder, 
move the generator output to the grid 
of the first -detector -mixer tube and ad- 
just the trimmer of the first -i -f trans- 
former for maximum output meter 
reading. 

R -F ALIGNMENT 

The aligning of the oscillator, r -f and 
antenna stages in the 1936 Motorola 
is somewhat different from previous 
models; therefore, extreme care must 
be used or serious loss of gain will 
result. Because misalignment will also 
decrease the effective coupling and the 
transfer ratio of one stage to another. 

The pivot around which the proper 
alignment of the entire r -f system re- 
volves is the semi -fixed condenser (No. 
1, Fig. 3) located at the bottom of the 
r -f section of the variable condenser 
gang (end opposite the gear). This has 
been adjusted at the factory to exactly 
1100 mmfd. 

It has purposely been placed in a posi- 
tion making it difficult to get at and 
should under no condition be touched 
unless you are absolutely sure that it 
has previously been tampered with and 
unless you have the proper equipment 

Fs 

l 

61(7 
F. 

6A8 
/ ST OET 

NMrO. 

V 

J71NNÆ 
ea+Avr`- 

MfYE'.lOOV. 

.000RS HA 

1 EL rN/NOOC 

h 

61(7 
/.F. 

h'6 
poDOJ 

anr0 

50/1-, 
NAA/M."-- 

...aneo. /G0 
Y/BPHTOR *2097 

O0OQM.¢7 
/000. 

.SM/O 

.1 N/'O. 

AOOG NfG. 
/000Y. 

fLICTA'OlT.1TK JNiOLQ 

$ 

F 

RECTOZ4 

H 

K( 

6C5 
/9(/D/O 

á 

CG (CAP) 
SP 

H 

K 

6N6 
OUTPUT 

'7094 

O/0030 

G4 (CAP) 

G3&Gs5r GZ 

H S H S 

61(7 6A8 

l"1l`-'1 

H 5 H S 

6C5 6N6 OZ4 

Fig. I. Complete circuit Motorola 80. 

364 SERVICE FOR 

www.americanradiohistory.com



EVEREADY 
TRADE MARK 

"AIR CELL" "A" BATTERY 
One -Piece 

Molded 
Container 

Special Oxygen Thin Membrane to Composition Top 
Absorbing Carbon Seal Battery until under Seal 

Electrode placed in Service 

A cross section of the battery that breathes 
the same air as we do 

ALL PRIMARY BATTERIES must have oxygen. In 
dry batteries this is supplied by a chemical 
placed in the battery when it is made. The 
"Eveready Air Cell" Battery takes its oxygen 
from the air, where the supply is free and un- 
limited. 

There are five and one -quarter pounds of 
zinc in this battery. Being acted upon on all 
sides by the electrolyte, the consumption of 
the zinc plates is practically complete. There- 
fore the 600 ampere hour capacity. 

The slurry cake is the rejuvenator of the elec- 

trolyte. It separates the waste product from the 
electrolyte and the refreshened electrolyte re- 
turns for further action on the zinc. 

Long life, practically constant voltage and the 
lowest cost per ampere hour of any primary 
battery combine to make the "Eveready Air 
Cell" "A" Battery the ideal source of filament 
current supply for 2 -volt "Air Cell" receivers. 

NATIONAL CARBON COMPANY, INC. 
General Offices: NewYork, N.Y. Branches: San Francisco, Chicago 

Unit of Union Carbide fir' and Carbon Corporation 

AUGUST, 1936 

EXPLORE THE SOUND BUSINESS 

THE NATIONAL UNION* WAY 

HANDLE > 
NATION UNION 

RADIO 
TUBES 

AND EARN 

SOUND 
SYSTEM 

Model PA-417A-System includes 17 -watt 4 -stage ampli- 
fier, using 6 tubes, dual input mixing system, dual dia- 
phragm crystal microphone, and 12" D.C. dynamic 
speaker. System is complete, portable, operates on A.C. 
current. All accessories such as tubes furnished with 
system. 

RADIO SERVICEMEN-Are you familiar with the rapid strides made by 
the sound division of radio this year? Volume has grown enormously. 
There are outstanding profit -making opportunities for selling complete 
sound systems and renting sound systems. It is estimated that less than 
10% of the radio service dealers are actually working on sound. Get a 
demonstration sound system the easy National Union Way. Here is an 
easy way to expand your business for sales, rentals and service. 

OTHER NATIONAL UNION OFFERS 
In SOUND EQUIPMENT items available include 17 -watt portable system, 
10 -watt portable system, 6 -watt portable system, phonograph pickup and 
turntable, etc. 

In SERVICE EQUIPMENT items available include tube testers, analyzers, 
oscillographs, signal generators, modulators, meters, etc. 

In SHOP EQUIPMENT items available include stock cabinets, coats, dis- 
play signs, etc. All items absolutely free the National Union Way. 

NATIONAL UNION RADIO TUBES 
National Union manufactures a complete line of radio tubes in glass, metal 
and G -type. National Union's high quality has made them the outstanding 
favorite in the radio service profession. All sales policies have been 
formulated with the idea of making National Union radio tubes the 
ideal replacement tube for the radio dealer. This has been backed up with 
a selling program that means real support and help to the wide-awake 
dealer. 
Dealers and jobbers handling National Union radio tubes are the leaders 
in repair- parts and service. 

Let National Union Help You Write for Information 

THE ROAD TO 
BETTER BUSINESS 

1. Full guarantee on 
highest quality 
radio tubes. 

2. Cut price business 
not solicited. 

4. N. U. jobber stocks 
are complete...No 
hunting for odd 
types 

5. Timely business 
3. Price Protection building aids. 

Over 50,000 completed deals with progressive 
r National Union jobber and get all the facts. 

radio dealers. 

* The National Union 
Way makes the Pur- 
chase of National 

Union radio tubes 
doubly profitable. 
Besides full protection on 
the highest quality radio 
tubes, each National 
Union tube purchased 
helps to earn free equip- 
ment. But. possession of 
the equipment is obtained 
at once with lust a 
nominal cash deposit. 
(Deposit is rebated when 
required number of tubes 
have been purchased). 

Don't be misled. See your 

NATIONAL UNION RADIO CORPORATION 
I 570 Lexington Avenue. New York City 

S s-36 

I Free offer for Model PA -417A. I 

I I 

I I 

I I 

Address 1 

Free offer for 

Dealer's Name 

City 
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AUTO-RADIO-continued 

2 
Fig. 3. 

for adjusting it. To adjust it you will 
find it necessary to loosen the entire 
variable condenser mounting and rock 
the variable condenser forward. Then 
disconnect the leads to the pivot con- 
denser and set it with an accurate 
capacity bridge to exactly 1100 mmfd. 
Reconnect the assembly and proceed 
with alignment. 

Adjust the signal generator to 535 kc 
and feed its output into the grid of the 
r -f tube. Rotate the variable condenser 
to the closed positions and adjust the 
pad condenser (No. 2, Fig. 3) (located 
at the bottom of center section of tuning 
condenser) for maximum output. 

Set the generator to 1600 kc and ad- 

just the oscillator trimmer on the top 
of the center section of the variable con- 
denser (No. 4, Fig. 3) for maximum 
output. ' 

Next set the generator to 600 kc and 
rotate the variable condensers until the 
signal is heard. Now adjust the 600-kc 
pad located at bottom of center section 
of tuning condenser (No. 2, Fig. 3) for 
maximum output. . 

While adjusting rock the variable 
condensers back and forth to properly 
synchronize the r -f and oscillator tuning 
condensers at this frequency. 

Next set the generator frequency to 
1400 kc and adjust trimmer (No. 3, 
Fig. 3) on the end section of tuning 
condenser for maximum reading of out- 
put meter. At this time it is well to 
check several points between 1400 kc 
and 600 kc and if necessary bend the 
end plates of thé oscillator section of 
the tuning condenser slightly to secure 
perfect tracking across the frequency 
range. 

Next couple the 1400-kc generator 
signal through the 1100-thmfd dummy 
antenna plugged into the antenna recep- 
tacle (A, B, Fig. 2) and adjust the an- 
tenna trimmer condenser (No. 5, Fig. 
3) for maximum reading of output 
meter. 

This completes the alignment and no 
changes are necessary after placing 
chassis in housing. 

Philco 818K 
The 818 K is a two-piece auto -radio 

receiver using glass tubes in a conven- 
tional superheterodyne circuit. The fre- 
quency range is from 540 to 1600 kc. 
In the 818 models two speakers may be 
employed. A complete circuit diagram 
is given in Fig. 1 showing the tubes and 
their functions. 

ALIGNMENT PROCEDURE 

The output meter is connected to the 
plate of the output 41 and to the re- 
ceiver chassis. With the receiver and 
signal generator set up for operation 
at the prescribed frequency, turn the 
receiver volume control on full and set 
the signal generator attenuator so that 
a half scale reading is obtained on the 
output meter. The signal in the speaker 
should be audible but not loud. 

The shielding on the signal generator 
output lead should be connected to the 
receiver chassis. 

I -F ALIGNMENT 
Set the signal generator at exactly 

260 kc. Connect the generator lead to 
the grid cap of the 78 i -f tube in series 
with a 0.1-mfd condenser (without re- 
moving the grid cap). 

Adjust the secondary screw padder 39 
on the second i -f transformer for maxi- 
mum reading on the output meter. Then 
adjust the primary screw padder 37 for 
maximum reading. (See Fig. 2 for loca- 
tion of padders.) 
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Fig. I. Complete circuit Philco 818K. 
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YOUR JOBBER HAS A 

COMPLETE STOCK 

of VIBRATORS 

Irr AND SPEMERS 

WITH 
ONLY 1d UTAH VI- 
BRATOR MODELS 
HE CAN SUPPLY 
YOU WITH A 
REPLACEMENT 
VIBRATOR FOR 

V ANY ONE OF 518 
AUTOMOBILE 
RADIOS. WITH 20 

UTAH SPEAKER MODELS HE CAN SUPPLY YOU WITH A 
REPLACEMENT FOR PRACTICALLY ANY RADIO RECEIVER. 

OF COURSE-HE WILL CARRY A COMPLETE STOCK OF 
UTAH REPLACEMENT PARTS, ESPECIALLY SINCE HE 
KNOWS 'I-EY'RE SCIENTIFICALLY ENGINEERED, AND 
QUA ITV BJILT, BY AN ORGANIZATION THAT HAS 
BEEN A LEADER IN THE RADIO PARTS 
FIELD FOR FIFTEEN YEARS. INSIST ON 
UTAH PARTS FOR THE QUICK SERVICE 
AND PERFECT PERFORMANCE THAI 
MEANS CUSTOMER SATISFACTION 
VISIT OUR EXHIBIT AT I. R. S. M. SHOW. 
BOO -H 35, HOTEL PENNSYLVANIA, 
SEPTEMBER 18, ' 9, 20. 

Qá 

AUGUST, 1936 

AN ENGINEERING RESEARCH STAFF 

BETWEEN COVERS! 

THE SYLVANIA TECHNICAL MANUAL 
Here's the combined knowledge of an expert engineering research 
staff . right at your finger tips all the time. You can't afford 
to be without this book! Look what it contains: 

I. 141 tube types listed with important circuit application informa- 
tion given on each one. 

2. Characteristics on all types completely up to date. This includes 
all standard types of metal tabes. 

3. Section on circuits has been increased to include 13 typical radio 
receiver and amplifier circuits which show proper use of the most 
popular types of tubes now being employed. 

4. Curve data on ballast tubes for battery sets. 

5. The convenient pocket size has been retained despite a 50% 
increase in contents. 

Don't miss this value! Send 15c. for the New Technical 
Manual NOW! 

Hygrade Slyvania Corporation, makers of Sylvania Radio Tubes and 
Hygrade Lamps. Factories at Emporium, Pa.; Salem, Mass., and 
St. Mary's, Pa. 

SYLVANIA 
The Set -Tested Radio Tube 

HYGRADE SYLVANIA CORPORATION S-86 
Emporium, Pa. 

Please send the new Sylvania Technical Manual. I enclose 15c. 
in stamps. 

NAME 
ADDRESS 
CITY STATE 
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AUTO-RADIO-continued 

VIBRATOR 2ND:I.F ISTUBE 4ITUBE IST,I.F. 
TRANS. 2N0.DET. OUTPUT TRANS., 

,IsÇPUDIO. 
25 24 23 

844TÚ6 '6A7TUBE' 
RECTIFIER DET OSC 

L.F.PADDER 

48TUBE 
49 I.F. 

{2, 

4 
10 CONTROL 

TUNING 

ji)} 

VOLUME 
CONTROL 

'18TUBE 
R.F.PADDER I I 

ANT COUPLING 
R.F CONDENSER 

Remove the generator lead from the 
78 tube. 

Connect the generator lead to the grid 
cap of the 6A7 tube in series with an 
0.1-mfd condenser (without removing 
the grid cap). Adjust the secondary 
screw padder 25 on the first i -f trans- 
former for maximum reading on the out- 
put meter. Then adjust the primary 
screw padder 23 for maximum reading. 
(See Fig. 2 for location of padders.) 

R -F ALIGNMENT 

After padding the first i -f stage re- 
move the generator lead from the 6A7 
tube. 

Set the signal generator at 1550 kc 
and then connect the generator lead to 
the grid cap of the 78 r -f tube in series 
with an 0.1-mfd condenser (without 
removing the grid cap). 

Turn the tuning condenser plates out 
of mesh as far as they will go. With the 
tuning condenser in this position, adjust 
the high frequency padder 16 and the 
r -f padder 11 until the maximum read- 
ing is obtained on the output meter. 
This is the true setting for 1550 kc, 155 

on the dial scale. 
Turn the tuning condenser plates in 

mesh to approximately 580 kc, 58 on the 
dial scale, and set the signal generator 
at 580 kc. Roll the tuning condenser and 
adjust the low -frequency padder screw 
20 for maximum reading on the output 
meter. 

Turn the tuning condenser plates out 
of mesh as far as they will go and set 
the signal generator at 1550 kc. Then 
adjust the high -frequency padder 16 

368 

Fig. 2. 
Trimmer locations. 

again for maximum reading on the out- 
put meter. 

Remove the generator lead from the 
78 r -f tube. 

Connect the generator lead to the an- 
tenna cable assembly (made up of Part 
No. L1915 loom, 1-27-7133 terminal and 
40 inches of 16 strand No. 30 wire), 
using a 200-mmfd condenser in series 
between the two leads. Place the con- 
nector plug in the antenna socket on the 
receiver. Plug the cable into the an- 
tenna socket. 

Turn the tuning condenser in mesh 
to 580 kc and adjust the signal generator 
at 580 kc. Adjust the antenna coupling 
condenser 4 for maximum reading. 

Turn the tuning condenser to 1400 kc 
and set the generator at 1400 kc. Adjust 
the padders 11 and 6 for the maximum 
reading on the output meter. 

VOLTAGE DIVIDERS 

(Continued from page 352) 

from any one point on the voltage 
divider. For example, R. represents the 
combined resistance of all the r -f and i -f 
tubes in the receiver, which operate at 
the same plate voltage of say 250 volts. 
in like manner I. represents the com- 
bined plate current of all these tubes. 
As a further example, point D may be 

connected to the screen of the resist- 
ance -coupled pentode used in the a -f 

amplifier of the receiver and I. will 
consequently represent the screen cur- 
rent of this tube. If, in addition the 
screen of the first detector were con- 
nected to point D, then I. would repre- 

sent the combined currents and not just 
a single current. Similar relations hold 
for the remaining currents. 

Let us now analyze the distribution of 
currents. Referring to Fig. 5, and be- 
ginning at the output of the rectifier, 
we note that a high voltage is available 
across point A and F, which constitutes 
the input to the filter and voltage 
divider system. At point A, the first 
division of the current takes place. If 
the current taken from point A by the 
power tube or tubes is denoted by I.j 
then you will note that this current 
leaves point A and passes through the 
power tube or tubes, and returns to 
ground, as is indicated in the diagram. 
The remainder of the current which, 
for convenience, is denoted as I2, I,, I, 
and I., passes through the filter choke, 
which is designated L,. At the next 
junction, which is B, the current again 
divides. This time the current, which 
is taken from the voltage tap at B by 
the tubes connected to this point, is 
denoted by I.. The current returns 
through the. respective tube circuits to 
ground. The remainder of the total cur- 
rent, which originally left point A, 
travels through the first resistor of the 
voltage divider and arrives at the junc- 
tion C. The amount of this current by 
simple subtraction is equal to L + I, 
+ I,. At the junction C, this current 
further divides, so that the amount of 
current taken by the tubes at this volt- 
age is I. and the remainder, which is 
h + I,, passes through the voltage 
divider resistor down to the next junc- 
tion at point D. Here a further division 
of the current takes place. Current I, 
flows to the tubes connected to point 
D, and the remaining current L flows 
through the last resistor of the voltage 
divider to the ground junction of the 
network, which is at point E. 

However, the current flow does not 
cease at this point, since there must be 
a complete circuit for the flow of cur- 
rent. Consequently, the current I. which 
flows through the last leg of the voltage 
divider, must return to the rectifier 
through the field coil. Furthermore, the 
currents distributed to the various 
tubes must also return to the negative 
leg of the rectifier output through the 
speaker field. The net result is that the 
sum total of all the currents which leave 
point A, must flow through the field coil 

and in terms of the symbols used here, 
the current through the field coil is, 

I, I. + I, + I. + L. The drop 
across the field coil will then be this 
total current multiplied by the field coil 

resistance. 
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IG eg 
That's 

RIDER'S 
VOLUME VII 

It will have 
1600 PAGES 

More than ever before 

MORE COMPLETE 
SERVICING DATA 

than ever before 

MORE CHANGES 
than ever before 

MORE MANUFACTURERS 
than ever before 

SERVICE DATA ON 
1936-1937 SETS 

announced up to Novem- 
ber, 1936 

AND 

A COMPLETELY REVISED 
INDEX COVERING ALL 
SEVEN RIDER MANUALS 

PRICE $10.00 

AUGUST, 1936 

ïentralab Fitted Resistors 
Ba,ez.d Ft.. 

Centralab 
HANDY 

FIXED RESISTOR RACK 
YOU asked for it-so we repeat the offer. The 
Rack is yours absolutely FREE with a 

SPECIAL DEAL 
consisting of 20 11/2 watt 316 type and 20 %1 watt 
310 type CENTRALAB RESISTORS. 

The RACK is of heavy sheet metal and will give years 
of service. The R.M.A. Color Chart is in full colors. 
Hang this CENTRALAB RACK on your wall and know 
at a glance just where they are, and what resistance values 
you have on hand. 

Write for descriptive information today. 

MILWAUKEE, WIS. 
British Centralab, Ltd. 

Canterbury Rd., Kilburn, London, N. W. 6, England 
Centralab, 68-70 Rue Amelot, Paris, France 

VOLUME CONTROLS 
FIXED RESISTORS 

WAVE CHANGE SWITCHES 
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ON THE SOB .. . 

Electrolytic Condenser Tester 

Where a -c is available a 25Z5, or its 
metal equivalent, the 25Z6, may be used to 
test electrolytic condensers not only for 
capacity but also for filtering efficiency. 
The tube is connected to perform as a 
simple half -wave rectifier with a resist- 
ance R and a voltmeter as load. If the 
voltmeter is of the high -resistance type 

the load R should be 1000 ohms. How- 
ever, if the voltmeter draws appreciable 
current R should be increased accord- 
ingly. Any voltmeter having a range 
around 150 volts d -c can be used. 

Because one leg of the instrument is 

connected to the a -c mains condensers 
tested must be clear from all ground or 
line connections. Both the line cord and 
the ground connections must be discon- 
nected from the receiver whose con- 
densers are under test. 

The instrument may be calibrated 
with paper condensers of high quality 
and low leakage. A chart of these values 
can then be used to compare the relative 
filtering capacity of electrolytic con- 
densers. 

Volume Control Installation 

Volume controls are furnished with 
three terminals permitting their use as 
rheostats or potentiometers. When used 
as potentiometers, all three terminals are 
employed. When used as rheostats, the 
center or constant terminal and either 
the right or left terminals, are employed 
depending on whether resistance is to 
increase or decrease with clockwise 
rotation of knob. 

It is highly important when using 
tapered controls that terminals be con- 
nected into the circuits as shown in 
wiring diagrams. Otherwise, due to 
characteristics of taper recommended, 
efficient control will not be obtained. 

The accepted method of connecting 
volume controls is such as to provide 
minimum volume at extreme counter- 

clockwise rotation of the moving arm, 
and when rotating in the clockwise 
direction the signal is increased 
smoothly. 

Use wire -wound controls only in cir- 
cuits where current load is too great 
for composition or carbon element con- 
trol. The composition control is most 
used in antenna, cathode and audio shunt 
circuits where current is light. It pro- 
vides a far greater flexibility in high 
resistance ranges and in complicated 
taper curves. 

It is well to test the operation of a 
volume or tone control before mounting 
and soldering the connections. When 
soldering, especially the composition 
type, never allow flux or solder to run 
down terminals into the case, since such 
materials coming into contact with the 
resistance element will cause the control 
to become noisy. Also, never solder any 
connection to metal cover, for the ex- 
treme heat dissipated through contact 
with hot soldering iron will tend to 
damage the control. 

Never open a volume control in an 
attempt to improve upon its internal 
construction, since the element and con- 
tact member are delicate and must not 
be touched, scraped or tinkered with. 
Also, never apply oil to surface of re- 
sistance element because this will ruin 
the resistance and the control will no 
longer function properly. 

When using a replacement wire - 
wound control in antenna cathode cir- 
cuit which requires minimum resistance 
to be left in circuit at full volume, use 
an external resistor of between 200 and 
400 ohms. Stock type controls do not 
have such minimum resistance incor- 
porated in the control itself, and there- 
fore due precaution must be exercised 
in seeing that the control is provided 
with external resistance if wiring dia- 
gram or original control has such inter- 
nal bias resistance. Otherwise the 
control element may be ruined. 

George Mucher 

V. T. Voltmeter Adapter 
The accompanying illustration is that 

of a vacuum -tube voltmeter adapter 
which is used in connection with an 
analyzer. The adapter plugs into the 
octal socket on my large analyzer from 
which it receives its power supply and 
at the same time the meters of the 
analyzer are connected into the circuits 
of the v.t.v.m. This arrangement makes 
for simplicity and efficiency. I merely 
insert the tube in the socket and connect 

the test leads-no need for bulky equip- 
ment. 

The unit is mounted on a 3/16 inch 
bakelite panel 6 by 4 inches and is 2 
inches deep. The range of the instru- 
ment with the values indicated in the 

Output gWI 

10,000 ohms;10 W. ,, 

Octal ßase,6A8G 

Octal 
Socket 

V.M. 

57 

-a rvhrw 
>: 

2%zV + 
H H 

250V. D.C. 

M.A. 

+ 

diagram is from 100 millivolts to 115 

volts. Any desired range may be ob- 
tained by choosing suitable values of 
the various resistors. Since the instru- 
ment measures peak values a -c readings 
must be multiplied by 0.707 to obtain 
their rms value. 

OPERATION 

The adapter is plugged into the ana- 
lyzer and the circuits connected so that 
the 10 -ma range of the milliammeter is 

in the plate circuit of the adapter. The 
power supply of the analyzer should be 
turned on and the filament voltage ad- 
justed for the tube used in the v.t.v.m. 
When the 57 has been warmed up it is 
biased to cut-off using the variable re- 
sistor Ri with the switch SW1 in posi- 
tion 2. Throw SWl to position 1 and 
again bias the 57 to cut-off using R2. 

The reading then obtained is an indica- 
tion of the voltage measured. 

If absolute cut-off is desired the mil- 
liammeter can be switched to the 1 -ma 
range after the 10 -ma scale shows cut- 
off. This will give closer readings on 

low voltages. 
The adapter can easily be added to 

an a -c operated volt-ohmeter provided 
the power supply is isolated from the 
power mains. The instrument will oper- 
ate satisfactorily on 90 volts plate sup- 
ply providing proper values are chosen 
for the various resistors. Al Beers 
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AUDAX 

9fls Cro tpn e 
THE "RELAYED - FREQUENCY" PICK' Up 

... and it is MAGNETO -INDUCTIVE ... most important wide range development 
since the advent of pick-ups in 1926 ... a system capable of reproducing in all its fine 
detail exactly what the microphone delivered at the original performance. For years 
Radio -Music has striven toward this ideal. How appropriate ... that AUDAX, pioneer 
in electro -acoustical evolution, should cap its brilliant record with this epochal forward 
stride! Skip technical data for the present ... just listen to absolute lac -simile repro- 
duction ... a revelation to engineers and laymen alike. Truly, when you have heard 
MICRODYNE, your conception of pick-up performance will be changed entirely. 

AUDAK COMPANY, 500 Fifth Avenue, New York 
"Creators of High Grade Electrical and Acoustical Apparatus Since 1915" 
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OUTPUT CALIBRATION IN MICROVOLTS 

-Ñsa 
5`ON 

achieved by 

CLOUGH-BRENGLE 
at a revolutionary low price 

$43.90 
dealer net 

MODEL NINETY-NINE R -F Signal Generator 

New SUPER -SERVICE Models 

Beat Frequency Audio Generator 
.MODEL 79-A with greater spread on the lower 
frequencies and new stability achieved through 
improved circuit design and air trimming capaci- 
tors. Has type 6E5 tube as zero beat indicator. 
Uses low cost 6C5 metal tubes. Dealer net 
with tubes $53.75 

Vacuum -Tube Voltmeter 
MODEL 88 Combination Vacuum -Tube Volt- 
meter and Peak Voltmeter. Reads 0-1.2 volts 
with input direct to tube grid Inn shunts) on 
41/4 -inch fan type meter. Supplies bucking volt- 
age for peak voltage readings on scales of 0-10 
and 0-100 volts. Dealer net with tubes.. $42.50 

Constant Sweep Frequency Modulator 
MODEL 81-A employs the C -B "Inductor - 
Sweep" to give plus and minus 20 kc wobble 
for calibrated selectivity curves, when used with 
any r -f signal generator. No alterations neces- 
sary on your generator. Dealer net with 
tubes $34 25 

Cathode -Ray Oscillograph 
MODEL CRA Cathode -Ray Oscillograph offers 
full facilities for all laboratory applications of 
this device. Built-in linear sweep with syn- 
chronizing circuit, amplifiers for horizontal and 
vertical inputs, and double the usual input sensi- 
tivity. Dealer net with all tubes $84.50 

See your jobber today for demonstration of these 
new C -B Models, or write for complete informa- 
tion. The name of your local C -B Distributor 
will also be sent on request. 

Clip and mail today! 

Development of an improved r -f generating circuit with greater 
stability and linearity of output, now makes it possible for C -B 

to offer the lowest priced instrument ever to achieve direct 
microvolt calibration of r -f output. In addition, the MODEL 99 

embodies numerous other advances such as: 

Variable Percentage of Modula- 
tion: The depth of modulation, sine 
wave at all times, may be controlled 
from the panel, thus enabling the 
MODEL 99 to better meet the test 
requirements of modern a.v.c. and 
frequency "pull -in" circuits. 

Direct Reading Dial: Over 100 

common i -f broadcast and short-wave 
test frequencies are printed on the 
dial and their exact settings ruled in 
by hand, giving direct dial reading 
with /2 of I% accuracy. 

100 Kc to 60 Mc on Fundamentals: 
Divided between six ranges each 
having a complete separate inductor 
mounted on the rotating band change 
unit which eliminates the contact 
losses and multiplicity of wires nec- 
essary for ordinary band changing 

methods. Each band is tuned across 
twenty-five inches of dial length, 
allowing extreme accuracy of setting. 

Calibrated Attenuator: All r -f cir- 
cuits are enclosed in both inner and 
outer shielding cases, with the r -f out- 
put being fed to cast aluminum at- 
tenuator. Each attenuation sector or 
range is contained in a completely 
isolated cast segment. Thus no r -f 
voltage carrying conductors are ex- 
posed, and strays are reduced to the 
low level necessary for testing re- 
ceivers of the highest sensitivity. 

The Model 99 will be ready for gen- 
eral delivery on or before September 
I. Ask your jobber to advise you 
when his demonstration sample ar- 
rives. 

New 1937 Catalog now ready 

The CLOUGH-BRENGLE CO. 
1 

2817 W. 19th St., Chicago, Ill. 
Cable Address: CEBECO 
Send full technical data on the nee) 
new C -B SUPER -SERVICE Line. 

Name 

ress 

MODEL 99 and the complete 

1 

a 
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ON THE JOB-continued 

Notes on the Application of the 6E5 

The 6E5 is one of the most interest- 
ing electronic devices of recent times, 
and it promises to have many uses in 
various circuits. At the present time 
it is important and popular as an indi- 
cator of resonance in radio receiving 

Grid potential to produce minimum shadow 
width with various plate potentials; 6E5 tube 

300 

Li 250 

u, 

200 

ó 150 + 

o 
Q.100 

50 

0 
2 4 6 8 10 

Grid potential - Volts D.C. 

Fig. 1 

apparatus, as an output meter, as a 
sensitive bridge or vacuum -tube volt- 
meter indicating instrument. In the 
author's experiments with 6E5 circuits, 
some of the factors and values effecting 
its performance were studied, and will 
be presented in the following discussion. 

In using this tube for a resonance 
indicator in a receiver using avc the 
triode grid is connected to a point of 
potential in the avc control circuit that 
is negative with respect to the chassis. 
Then, a carrier entering the receiver 
will develop a certain potential across 
the 6E5 grid and ground; large in the 
case of a sensitive receiver, and small in 
that of a less sensitive one, provided the 
signal strength is the same in both cases. 

Before applying any rules for ob- 
taining good performance in various 
circuits, under different conditions, let 
us investigate the values and the limit- 
ing factors through which the tube func- 
tions. In the first place the lowest anode 
voltage that will produce a satisfactory 
glow is about 70 volts. Below this value 
the brilliance of its screen is too low, 
not uniform, the shadow is indistinct, 
and in general, undesirable for visual 
indications. Higher potentials are more 
desirable as the luminous glow is more 
uniform, and bright enough to be read- 
able in a room that is well lighted. 
Voltages up to 300 volts may be safely 
used. 

An important characteristic of this 
device is the fact that its voltage sensi- 

tivtiy varies as the steady plate voltage 
is changed. With lower potentials on 
the plate, the sensitivity is increased, 
and with higher plate voltages the sen- 
sitivity is less, as can be seen on the 
accompanying graph. With 70 -volts 
plate potential, the minimum shadow 
angle of zero degrees is obtained with 
only -1.8 volts on the grid. At the 
other extreme, with 275 volts on the 
plate, the grid requires -9.1 volts to 
produce minimum shadow width. 

This curve will be found useful in 
adapting the 6E5 to various circuits in 
which it is to be incorporated as a null 
indicator, maximum indicator, or as a 
quantitative measuring device. Note that 
the maximum shadow width of 90 de- 
grees is always obtained with zero grid 
potential. (The grid must not be open 
or floating, however.) 

When installing the electric eye in 
some receiving sets it may be found 
that the avc potentials are not of the 
correct maximum values to properly 
operate the tube. In the case of the 
sensitive receiver, the strongest station 
tuned in may produce a grid potential 
that is too high, causing the shadow to 
overlap (close before the signal is tuned 
to exact resonance). The remedy is to 
connect the 6E5 plate to a point in the 
chassis where a higher d.c. voltage is 

Diode load 
resistor 

To chassis 
ground 

Fig. 2 

obtained. It may be necessary to connect 
to the input of the filter circuit, at the 
rectifier cathode terminal. If this is not 
sufficient to produce the proper amount 
of shadow width with the strongest sig- 
nal, then the control grid should be con- 
nected through a high resistance divider 
as shown in the diagram, Fig. 2. The 
total resistance of this potentiometer 
should be not less than about 5 megohms. 
In the second case, where the set is not 
so sensitive, the answer is to connect 
the plate to some point of lower voltage, 
not less than 70 volts. 

E. M. Prentke 

Die Cutting Bakelite 

Socket hole punches can be used for 
making cleancut holes in pressed wood, 

fiber, bakelite, or wood panels. Instead 
of punching through with a few strokes 
of a hammer, the material is placed be- 
tween the punch and die, and squeezed 
between the jaws of a large vise. If a 
bit of grease is used on the tool, the 
steady pressure of this method gives 
excellent results. 

E. M. Prentke 

Bench Light 
In order to obtain maximum light on 

the work bench with a single bulb the 

Outlet 
Pulley---- . 

'-Screw-eye. 

Lamp --- 
and shade j 

O 

o 'O 

Bench 

arrangement shown in the accompany- 
ing sketch can be used. The light, suit- 
ably shaded, is hung from a pulley which 
runs on a cable stretched across the 
bench. The light can then be con- 
veniently moved to any position where 
the most light is required. 

Open I -F Transformers 
In many cases i -f transformers, par- 

ticularly those hard -to -get kind, can be 
made as good as new by unwinding a 
few outside turns. If the break happens 
to be on the inside of the coil next 
to the wooden core, the following 
method may be used to fix that too: 
Most of the wooden cores have a small 
hole through them; if not, drill one the 
length of the dowel and insert a metal 
rod or a tight fitting screw through the 
end on which the open coil is located. 

Hold a hot soldering iron against this 
metal rod or screw until the dowel gets 
hot enough to melt the wax compound 
used to secure the coil to the dowel. 
The defective coil may now be removed 
and a few turns unwound from the 
inside past the broken point. 

Heat the wooden core once again and 
return the coil to its place. Be sure to 
remove the metal that was used to heat 
the dowel. 

The turns removed may be compen- 
sated by retuning the i -f trimmer 
capacitors. 

RCA Service Tip File 
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TEST EQUIPMENT... 
Weston Set Accessor 

Time and again Service Men have 
been told that this or that new model 
was "the ultimate in servicing instru- 
ments." Then, as new receiver develop- 
ments came along, we would again be 
told that a newer model was necessary 
for a thorough servicing job on any and 
all receivers. 

Instrument makers are not wizards, 
and the startling progress in receiver 
circuits and parts was bound to cause 
some obsolescence. We have come a 
long way since the single -circuit days 
when we checked the "B" battery with 
our voltmeter, and then put it back on 
the shelf to begin the old "try -try - 
again" routine, and the instrument 
maker has frequently led this way. It 
seems that we have now reached a point 

ODEL 772 ANALYZER 

Fig. I. Scale of Weston 772 analyzer. 

where both instrument makers and 
Service Men have got to take a new 
slant. 

In the case of an analyzer, for in- 
stance, the quantities we are measuring 
-volts, ohms, milliamperes and possibly 
microamperes, are certainly not being 
made obsolete. Why, then, should our 
older instruments fall down on the job? 
Why have we accepted such -and -such a 
range as the "ultimate" only to encoun- 
ter new receivers within a year or so 
that went beyond the old-time limits? 
The answer is just this: Because our 
test instruments were designed and pur- 
chased to meet the current receiver con- 
ditions, instead of the basic electrical 
possibilities that underlie every kind of 
a hook-up, past, present, or future. 
After all, there are limits of current, 
capacity, resistance and all the rest, be- 
yond which they just won't work for 
you in radio, television, or anything else 
where control is necessary. They're just 
too close to zero, or too close to in- 
finity, or something, to have any prac- 
tical usefulness. Once we get an ana - 
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lyzer designed for these basic limits of 
sensitivity and range, the obsolescence 
problem is going to be over for good. 

Operating at a sensitivity of 20,000 
ohms -per -volt, along with comparable 
increases in ranges of measurement, a 
new analyzer just announced by Weston 
sets new standards of utility for servic- 
ing radio receivers and other electronic 
equipment. It is said to meet com- 
pletely the -present requirements for 
analyzing critical receiver circuits in- 
volving automatic volume control, noise 
suppressor circuits, tone fidelity control, 
and the like. In addition, the sensitiv- 
ity forecast as essential for television 
receiver servicing are fully met. 

The heart of the new analyzer is a 
big 50 microampere instrument move- 
ment, equipped with a highly legible 
s -inch scale. In measuring d -c, this 
means that but one -twentieth of the cur- 
s ent drawn by most instruments previ- 
ously available flows to the new meter. 
Thus, readings in resistance -coupled 
circuits will not be greatly in error, as 
was the case previously with less sensi- 
tive instruments. 

This highly sensitive instrument offers 
equal advantages in current and resis- 
tance measurement. In avc measure- 
ments, for example, plate currents of 
10 microamperes, 5 microamperes, or 
less coming from the diodes can be 
accurately measured. In television work, 
talking picture equipment, and the like, 
cathode ray tube, photo -cell and other 
minute currents, even as low as one- 
half a microampere can be read from 
the scale. 

In current measurement, we need the 

Fig. 2. Weston 772 analyzer. 

Fig. 3. Circuit Weston analyzer. 

means to get down below 1 milli- 
ampere full-scale for accurate measure- 
ments of 10 microamperes or less in 
grid and plate current measurements 
and the like. Those who see the serv- 
icing prospects of television close by 
know the increased importance of this 
point that is bound to come. 

Of the 4 resistance ranges, the top 
range provides a readable deflection as 
high as 30 megohms, and has the high 
resistance values above 1 megohm suffi- 
ciently spaced out to permit an accurate 
check on all resistors in common use. 
For d -c leakage tests on condensers, this 
increased deflection at high resistance 
values gives the Service Man a weapon 
of increased effectiveness against a 
particularly troublesome servicing prob- 
lem. 

A convenient system of pin -jacks, 
along with a rotary switch, permits 
rapid changes of range and function for 
a -c and d -c measurements, and for use 
of the instrument as a sensitive output 
meter. Separate jacks for the 1 milli- 
ampere and 100 microampere ranges 
protect the instrument from accidental 
damage. The unit is set up for use with 
the Weston socket selector units, but 
may be used without the socket selector 
if desired. 

The unit is completely self-contained 
in a convenient carrying case. In the 
case, additional space is provided for 
the socket selector, spare tubes and for 
other small servicing tools. The com- 
pact panel is all metal, lacquered in 
black and red with chromium trim. At 
its center is the modern rectangular 
meter, meeting new standards of ap- 
pearance as well as of sensitivity and 
service. 

SERVICE FOR 
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"NOISE -MASTER" No. 14, $6.75 list price 
Amy. Aceves & King patented. Brings in overseas 
signals stronger, and eliminates "man-made" static 
on broadcast as well as shortwave band. For better 
reception in EVERY location. 

"NOISE -MASTER" No. 18, $3.40 list price 
First time at this popular price: licensed Amy, 
Aceves & King antenna of simple doublet type, 
SELF-SELECTING, recommended for clarifying 
shortwave reception. 

"NOISE -MASTER" No. 19, $4.30 list price 
SELF-SELECTING doublet type; Amy, Aceves and 
King licensed, with junction -box in the antenna line. 
Assures excellent all -wave reception. 

Dirt -Fil tered 0 Water 
Dust -Filtered Air 

04id 

noise- filtered radio 

This trademark 
is your guarantee 
01 the very finest 
in antennas and 
radio wire Prod- 
ucts . an ac- 
knowledged 
standard in the 
field. 

MADE POSSIBLE WITH 

ÌC) C°(ilil aS C 

Static is the undesirable element in radio 
reception, as dirt and dust are the impurities 
of water and air. "Man-made" static and other 
extraneous noises are effectually "strained 
out" ... FILTERED is the word ... by the 
scientific "NOISE -MASTER" Antenna, which 
improves reception on both shortwave and 
broadcast bands. Do your customers a favor ; 

recommend this great aerial system for 
PURER radio reception. 

CORNISH WIRE CO., Inc. 
30 Church Street - - New York City 

71Ad lIT yOlL 
mean.tom 

PasanguP 

PROFITS ' 
I go my way and you go yours. I'm doing my 
service work the best I know how and it I run 
into the red or find it hard to make both ends 
meet, that's my worry. Well . . . that was six 
months ago. 

Today I feel foolish every time I think how 
bull-headed I was about my own business. 

It happened this way. One of the Operadio boys 
dropped in, and before he left he kind of sold 
me on the P. A. business I was passing up in my 
neighborhood. Well, the long and the short of it 
was that I was passing up profitable business. 
Now I'm a P. A. man as well as a Radio Service 
man and making real profits. 

OPERADIO Portable P. A. Units and UNIT - 
\latched P. A. equipment are the real goods. 

Get their catalog No. 10 
and give them a whirl. Address Dept. S. 

Ask About Our Convenient Time Payment Plan 
'oPERADo, 
/ 

\\ 
aEQUIGMENTQ 

MANUFACTURING COMPANY 
Unit -Matched P. A. Equipment at its Finest 

ST. CHARLES, ILLINOIS 

AUGUST, 1936 

Quick Repair Estimates Based on Facts 
With the 

BURTON 
MODEI. 25 

SERVICE 
ESTIMATOR 

FOUR 
INSTRUMENTS 

IN ONE 
Sets and tubes rap 

idly and accurately 
tested with this new Burton instrument. 
Saves time and make. 
money for the service 
man. Facilitates quid. 
estimates of r e p a i r 
cost on first servic, 
call. Weight-only l i 

pounds. 
ANALYZES CON- 

DITION OF ALL 
TUBES-glass, metal, 
and ,metal -glass; di- 
odes, pentodes, recti- 
fiers, all are tested 
correctly-each element connected to a complete circuit; condition indicated on a BAD -GOOD dial for the public to read. Separate tests for each element in multi -element types provided. Inter - 
element, leakage or shorts are indicated HOT on a neon tube. 

COMPLETE RESISTANCE ANALYZER, VOLT -OHM -MILLI - 
AMMETER is available in EIGHT RANGES through a selector 
switch and pair of jacks. A condenser leakage test covers all paper, 
mica, and electrolytic units in today's receivers. 

LARGE SIZE, LONG SCALE, SQUARE METER has a 1 MA movement-all voltage scales are 1000 ohms per volt. 
If your jobber cannot show you the Burton jt.25 Service Estimator 

send the coupon below for full information. Price $39.50. Also avail- 
able is the Burton fí20 Tube Tester in counter case. Price $29.95. 

THE BURTON-ROGERS COMPANY 
755 Boylston Street Boston, Mass. 

Gentlemen: Kindly send me full information regarding the Burton 
X25 Service Estimator D Burton $20 Counter Tube Tester D 
Name Street 
City State 
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RECEIVER CASE HISTORIES 

A. K. L I 

Distortion hum: This is often caused by 
an open bias resistor for the 45 output 
tubes. An attempt to measure the bias 
voltage will cause the receiver to play 
more normal since the voltmeter will 
take the place of the bias resistor. The 
bias in this case will read too high. 

Allan Epstein 

Audiola Jr. 
Low volume and severe distortion: Open 
400 -ohm bleeder between detector screen 
and ground. Check all resistors for 
change in value as they are very un- 
reliable. 

Francis C. Wolven 

Crosley 124 
Intermittent reception and oscillation: 
This is often caused by an open r -f or 
i -f cathode by-pass condenser. 

Allan Epstein 

Delco 1936 Auto Radio 
Loud intermittent hum: This is often 
caused by loosening of the rivets which 
hold the electrolytic can bracket to the 
chassis. A flexible bond soldered from 
the bracket to the chassis will eliminate 
the trouble. Do not solder the bracket 
directly to the chassis since future vibra- 
tion will loosen it. 

Eugene Triman 

Erla 224AC 
No bias on the 45s. High plate current 
on these tubes and in consequence, low 
plate voltages. Excessive hum with lit- 
tle or no field excitation. Set may play 
a little, but with severe hum modulation 
and distortion. Remove the speaker plug 
and test with ohmmeter across the two 
right-hand terminals on the terminal 
strip of the set. If a low resistance or 
a short circuit is indicated, the fault lies 
in a shorted 1-mfd section in the con- 
denser block. This section is connected 
between the high -voltage centertap on 
the power transformer and the high side 
of the speaker field. Two filter con- 
densers of 2 and 3 mfd respectively have 
their common negative connected to the 
high side of the above condenser. There- 
fore, to repair, one must either replace 
the entire pack, open the block and re- 
place the defective section or disconnect 
all three condensers and substitute others. 
It is next to impossible to obtain a re- 
placement or to open the block and re- 
pair it. However, if the terminal strip 
on the old block is lifted and the leads 
to the three above mentioned condensers 
removed, other sections may be con- 
nected externally in their place. 

Francis C. Wolven 
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G. E. K-60, K-65 (RCA R-37) 

Faulty electrolytics: Have had a great 
deal of trouble with the electrolytic con- 
densers in this set, particularly C-30 
and C-4. The screen by-pass usually 
loses capacity or opens and the B supply 
by-pass either opens or shorts. Saw two 
very interesting cases in which the set 
played when cold and gradually faded 
out when it warmed. When it had faded, 
hum modulation and oscillation would 
result from touching the r -f control 
grid; this condition is abnormal in 
this set. In each case, C-3 was faulty 
and developed a high internal resistance. 
The leads on this condenser should be 
left long enough and flexible enough to 
allow for expansion and contraction. 
C-17 may also become leaky and cause 
intermittent fading. 

Francis C. Wolven 

G. E. L-50 (RCA R-22) 

Excessive heat: The large 180 -ohm 
wire -wound resistor in these sets over- 
heats the entire chassis. Have had con- 
siderable trouble in the past due to melt- 
ed wax solidifying on tube prongs, in 
sockets and i -f trimmer condensers. The 
only way to remove it is to spray with 
atomizer containing carbon -tetrachlo- 
ride and scrub with a pipe cleaner. 
Combination of excessive temperature 
changes make it almost impossible to 
keep set aligned. This is also detri- 
mental to the electrolytic condensers. It 
is advisable to replace all condensers 
that have been used more than two years 
and to remove the voltage dropping re- 
sistor. Use a cordohm type in its place. 
This keeps the extra heat out of the set 
and will prevent trouble with wax as 
well as dry condensers. 

Francis C. Wolven 

G. M. 110 

Intermittent fading: The by-pass con- 
densers under the chassis frequently 
cause fading. These condensers are lo- 
cated in small cans three to a can. It is 

advisable to replace them all with in- 
dividual tubular condensers of high 
quality. 

Stanley Neal 

Grunows 
Very short tube life, especially on chas- 
sis 11A: Filament voltage runs too 
high on normal line voltage. A voltage 
regulator will remedy the trouble. 
Fading and noise: A permanent cure is 

to replace the canned condensers with 
high-grade tubular condensers of suffi- 
cient voltage rating. 
Poor lug grounds: Where the bolt that 
holds the shield can also grounds the 
soldering lugs poor connection results. 
Each lug and shield should be bonded 
to the chassis to assure a low -resistance 
connection. 
An a -c voltage on the chassis: With the 
set turned on and the tubes in or out. 
Touching the ground wire to the chassis 
produces a flash. This is caused by a 
partial short between the power trans- 
former primary and its electrostatic 
shield. Replacement is indicated. 

E. J. Bancroft 

Grunow A -C, D -C 
Low voltages: Set in service approxi- 
mately a year or even less, the filter 
block gives out. I use separate filter 
units of small design but high grade, 
to get them all in the space required 
with enough voltage safety. These jobs 
will run higher in price but customer 
satisfaction is worth it. 

E. J. Bancroft 

Howard Model W 
Blows 83V rectifier tubes, although set 
plays O. K.: The four 2A5 tubes are 
supplied 15 volts negative to their con- 
trol grids through a separate 56 -tube 
rectifier circuit. Defects such as a 2A5 
tube with leakage, defect in bias cir- 
cuit, or slow heating 56 rectifier tube 
which will cause a low grid bias voltage 
either continuously or momentarily 
while all the other tubes of the set are 
hot, will cause the "B" current drain of 
the tubes in the set to exceed the 83V 
tube's rating and the tube will be blown. 

A 5Z3 rectifier tube used as a replace- 
ment instead of the 83V will last longer. 
However, the 5Z3 tube which is the fila- 
ment type is faster heating and places a 
higher peak voltage on the condensers 
with increased danger of their breaking 
down. 

Paul D. Shields 

Majestic 15 

Low volume in these models may be 
caused by a partial open or high resist- 
ance connection in the i -f transformers. 
The normal resistance of these coils is 
about 150 ohms. A difference of only 
50 ohms in the secondary circuit is 
ample to cause poor selectivity and 
weaker reception. 

J. E. Mason 
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EFFective )Ye E Reduction 

Block That Line! 
Keep power line inter- 
ference away from your 
radio with a Filtercon! 

A new CONTINENTAL Carbon main line noise 
Filtercon, designed to be installed on your supply line 
at the fuse panel, blocks power line interference before 
it can spread through the house wiring. This Filtercon, 
F1005DH, is a heavy-duty inductive and capacitative 
filter, rated to carry 10 amperes at 110 or 220 volts. 
In addition to its use as a main line filter it is suitable 
for blocking noise of large household or store electrical 
equipment. List price is $5.00. 

Available from CONTINENTAL Carbon Jobbers. 
Send for Resistor and Filtercon Bulletin 104-A. 

CONTINENTAL CARBON Inc. 3 
13912 Lorain Ave., Cleveland, Ohio Toronto, Canada 

7JO777 5 t, 
2a OOO 

in 
TEN 

STEPS 

with Type VFF 

AUDIO OSCILLATOR 

C1 
Nr. Serviceman-Here is the Audio Oscillator you 
have been looking for. . . . It's the TOPS in test 
equipment, for it has every desirable feature. Fre- 
quency Stability? When you set it, you're sure it 
will stay put.... Frequency range? Ease of control? 

Everything you need. . . . Sine -wave output? As smooth 
a wave as you've ever seen on an oscillograph screen. . 

And speaking of cathode-ray oscillographs, this is the best 
oscillator ever designed for use in testing or checking receiver 
speakers, a -f. amplifiers, or anything else where you have to 
use a real audio oscillator. 
Net Price $23.95, less tubes and batteries, F.O.B. 

New York City 
See it at your jobbers or send for literature. 

COMMUNICATION INSTRUMENTS, Inc. 
125 WEST 40th STREET NEW YORK CITY 

AUGUST, 1936 

PLUS POWER 
PLUS APPEARANCE 
PLUS ECONOMY 
60 WATT -4 Position Amplifier 

Using New 6L6 Tube 

MODEL 
4P-60 

FULLY LICENSED 

STRICT DEALER POLICY TIME PAYMENT PLAN 

60 Watts Undistorted Output 
One to Four Position Input 
High Gain 143 db. 

Handles One to 10 Permanent Magnet 
Speakers 
Tapped Output Impedance 
Uses 4-6C6, 2-6A6, 1-76, 1-6E6, 2-6L6, 1-83, 
1-5Z3 (furnished) 

WEBSTER-CHICAGO enigneers create extraordinarily powerful am- 
plifier in compact, sturdy, attractive cabinet. 
The 6L6 is an audio amplifying tube, using the newly discovered beam 
principle of controlling electronic emission. Properly handled, this tube 
develops a new order of amplification. 
Think of a sound system having 60 watts undistorted output and yet 
the amplifier being no larger nor weighing any more than many 
amplifiers that heretofore developed but one-half or less power. 
As you would expect, the economy is in proportion too. You will want 
to learn more about P.A. systems with this Webster -Chicago develop- 
ment. It opens up new possibilities for all sound dealers or engineers. 
The development of this amplifier is again proof of Webster -Chicago 
leadership in this fast moving field. Sound dealers and engineers 
are urged to visit displays at Webster -Chicago jobbers. 
WEBSTER-CHICAGO manufactures a complete line of synchronized 
public address systems, sound equipment amplifiers and accessories 
of all kinds. 

See Your Jobber or Write r-------- -- 
WEBSTER-CHICAGO 
Section AU -S, 3825 W. Lake St., Chicago, Ill. 

Please send me more information on Model 4P-60 
I am also interested in sound systems for Rentals; 

Portables; Fixed Systems, Low Power, High 
Power; Institutional Systems, Hotels, Schools. 

NAME 

ADDRESS 

CITY STATE 
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RECEIVER CASE HISTORIES-continued 

Majestic 70 

Inoperative: Check oscillator plate volt- 
age. The absence of this voltage is 
caused by an open plate winding on the 
oscillator coil. Replace entire coil. 

J. E. Steoger 

Majestic 440 

Oscillation: This set would play nor- 
mally for a time and then begin to os- 
cillate, stopping and starting as the 
chassis was bent or twisted a little. 
This was caused by an open common 
connection on C-2, C-3, C-5, C-7 and 
C-14, which are encased in the metal 
can just under the speaker. It is better 
to use good tubulars than an exact dup- 
licate. By removing the variable con- 
denser completely and loosening the 
four bolts holding the speaker, one may 
mount a five lug terminal strip together 
with all five condensers. The terminal 
strip will hold the high sides of the 
condensers and the ground leads may 
be soldered to chassis near the output 
tube socket. 

Francis C. Wolven 

Majestic 460, 461, 463, 490, Etc. 

Audio oscillation at certain volume con- 
trol settings: This is a common com- 
plaint and is caused by a worn-out 
volume control which has raised its re- 
sistance from a normal 200,000 ohms to 
500,000 or 600,000. It is permissible to 
use 250,000 ohms as a replacement. Saw 
one case in which the set failed to oper- 
ate correctly after this was done. Vol- 
ume was subnormal and decreased and 
became stringy over the last twenty de- 
grees of volume control setting. It 
sounded exactly like an overloaded tube 
but there was not enough audio signal 
present to account for that. I proceeded 
on the theory that the 55 grid was be- 
ing overloaded by an inaudible fre- 
quency, probably some of the i -f signal 
energy. This later proved correct. C-4 
was open. It was found to be necessary 
to by-pass the opposite end of the r -f 
choke to ground with an 0.00025 mfd 
condenser. This is the end which con- 
nects to the high side of the volume 
control. The correct value for C-4 is 
0.0005 mfd but 0.001 mfd is permissible. 

Francis C. Wolven 

Motorola 57, 62, 75, 79 

Loud background hum, no low a -f re- 
sponse and peculiar tone: This condi- 
tion is the effect of the high -capacity 
low -voltage section of the electrolytic 
condenser block opening. It is advisable 
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to remove the entire block, which is lo- 
cated beneath the output transformer, 
and replace with a completely new block. 

Eugene Triman 

Motorola 100, 110 

Loud background hum, low volume, and 
distorted tone: Remove screws holding 
can in place on top of power transformer 
which is located next to the vibrator. 
Lift can off top of shielded power 
transformer. Replace entire electrolytic 
condenser found in the can. 

Eugene Trimas 

Oldsmobile 1936 Auto Radio 

Inoperative: If set is dead, measure 
plate voltage of output tube. If there is 
no plate voltage the trouble can be 
traced to a small 0.006-mfd condenser 
connected from plate of output tube to 
ground. Always replace with a mica 
or 1,000 -volt working voltage paper 
condenser to eliminate future trouble. 

Eugene Trirnan 

Philco 59 

Intermittent: Sometimes cuts out en- 
tirely, most of them drop to a low vol- 
ume after warming up. The cause is 
an open 0.09-mfd second -detector screen 
by-pass condenser, located just in front 
of the 42 power tube. 

E. M. Prentke 

Philco CT -11 

Installation: When installing this Philco 
in the Dodge D -2's or when servicing, 
do not try to remove or replace radio 
around right side of steering column. 
If you do, it will be necessary to dis- 
connect the starter pedal and even then 
the job will be difficult. If, when in- 
stalling, you depress the clutch pedal 
slightly, start the right side of the set 
forward along the left side of the col- 
umn, then turn the set gradually to 
normal postion it will slip in place easi- 
ly. To remove, of course, the process 
is reversed. Once all connections are 
loose, the set can be removed in less 
than fifteen seconds. Have experienced 
some trouble with power transformers 
on these jobs, usually opening due to 
electrolysis. 

Francis C. Wolven 

RCA 220, GE -K66 

Intermittent oscillation: May be started 
or stopped by snapping power switch 
or by turning a light orf or off. Caused 
by leaky by-pass condenser across re- 
sistor in cathode circuit of second -de- 

tector tube. This is a 4-mfd condenser 
(C. circuit diagram). 
No operation except on high -frequency 
end of dial: Caused by shorted conden- 
ser which connects from junction of 
oscillator coil and 20,000 -ohm resistor 
(R-7) to chassis. This is a 4-mfd con- 
denser (C2.). 

This defect is difficult to detect by 
voltage check method as voltages are 
reduced only slightly. 

Howard J. Surbey 

RCA Victor 221 

Hum: When there is considerable hum 
in the output accompanied by hum 
modulation and fuzzy tone at low vol- 
ume, do not try replacing the filter con- 
densers until you have tried this simple 
test. It is not necessary to remove the 
set from the cabinet. Disconnect the 
voice -coil lead on one side of the out- 
put transformer, and short it to the 
other side of the voice coil. If the hum 
is still present, replace the lead and re- 
verse the connections to the field coil. 
Do not try to do this by changing the 
terminals on the terminal strip, but un- 
solder the wires themselves. This trouble 
often develops in a normal set for no 
apparent cause. 

Francis C. Wolven 

Silver 30 

Dial: It is extremely difficult to repair 
these dials or to secure replacements. 
If trouble is experienced, it is better to 
replace the entire dial mechanism. I 
have used the dial assembly from Radi - 
olas 17 and 18 for this purpose as they 
are the correct size, easily installed, 
and very long-lived. It is not uncom- 
mon for a good bronze cord to last 
seven or eight years. The pulley shaft 
and its bracket may be removed from 
the Radiola condenser by grinding off 
the rivet heads, after which the bracket 
may be bent at right angles to bolt to 
the chassis under the shield which cov- 
ers the power transformer. Then the 
dial drum and cord are installed in the 
original manner. It is necessary to 
drive out all pins and disassemble the 
mechanism to install it, but this should 
present no problem. It is a good idea 
to mark the course of the cable with 
pencil to aid in reinstalling it after the 
job is complete. Of course, it goes 
without saying that all shields must be 
removed from the chassis. One end of 
the cable must be soldered to the pin 
after installation, but this is not very 
difficult if the end is held with a spring 
type clothespin, leaving the hands free. 

Francis C. Wolven 
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YOU'RE 
IN LUCK 

if you 
have 
A« 4 

The Dealer or Serviceman who carries the ARCTURUS 
Line is lucky. He doesn't have to pass up sales! For he 

has the FOUR different classes of tubes the public demands today: 

1. GLASS 2. "G" 

3 The NEW CORONET 
CORONET-"the Per- 

A 
for modernizing old 

fected Metal Tube" glass -tube sets 

Only in ARCTURUS is this FOUR-WAY LINE available. Thou- 
sands of dealers and servicemen are cashing in on this FOUR -FOLD 
profit builder. 1936 is a good tube year. Make the most of it. 

For full details of the 4 -way Arcturus line write: 

ARCTURUS RADIO TUBE CO. 
NEWARK, N. J. 

AI©TUUS 
GLASS-"G" 

CORONET-THE PERFECTED METAL 

RADIO TUBES 

Record Piano Music at 33* R. P. M. 
with 

'ICY 

UNIVERSAL 
Professional Recording Machine 

New, improved design - Scientifically correct- 
Superlative performance-Solid, heavy, dependable- 
Precision machined for long and continued use -16 - 
in. distortion proof turntable disc-Constant speed 
rim drive -110 volt A.C. 100% synchronous re- 
versible motor-Individually calibrated timing bar 
provides for both 33 1/3 and 78 R.P.M. at 90, 110, 
and 130 lines per in.-Solid steel bar slide -The 
climax of four years of research and experiment- 
Positively the last word in instantaneous recording 
equipment. 

Write for latest folder giving detailed description. 

UNIVERSAL MICROPHONE CO., Ltd. 
424 Warren Lane, Inglewood, Calif., U. S. A. 
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"BROWN DEVILS 
LAUGH AT 

SULTRY WEATHER!" 

/4 

egg,» 

"No matter how hot and damp it gets, 
humidity just can't get into BROWN 
DEVIL resistors. They make my serv- 
ice jobs stand up." 

It's the vitreous enamel coating that makes these wire - 
wound resistors moisture -resistant. At rated wattages they 
do not deteriorate, will maintain constant resistance values. 

Solidly anchored 1%2" tinned lead wires make installation 
easy. BROWN DEVILS come in resistance values 
through 100,000 ohms, in 10 and 20 watt sizes-for use in 
almost any radio circuit. Ask your jobber or write for 
Catalog 14. 

OIVL /IV1 II T E MANUFACTURING COMP Y 

4827 Flournoy Street, Chicago, III. 

Manufacturers of Resistors of All Types 

ONLY SHURE "ULTRA" 
HAS ALL THESE FEATURES! 

Crystal Microphones 

1 "ULTRA" Wide- 
'', Range Reproduction 
from 40 to 10,000 cycles. 

2High output through 
new Shure "Cruci- 

f"rm" mounting. 

3 Dual -Drive High Ca- e city "Grafoil" 
Bimorph Crystal. 

New Single High-Ef- -r ficiency Curvilinear 
Diaphragm. 

5 Internal Screen -Pro- 
tected cartridge unit. 

v Complete Barometric 
Compensation. 

%"Moisture -Sealed" 
Crystal. 

8 Semi-Nondirectional 
and Semi -Directional 

models. 

Licensed under patents of 
the Brush Development 
Company, Shure Patents 
pending. 

On your next P.A. job, make it a point 
to use a new Shure "ULTRA" Crystal 
Microphone. Your customer will be en- 
thusiastic over the pleasing life -like re- 
production, and the "grief -proof" 24 
hour -a -day service that we have built 
into these new instruments. And remem- 
ber only Shure "ULTRA" gives 
you all 8 performance -insuring features! 
Made in Spherical, Swivel, and "Grille - 
Type" Models. List price, $25.00 each. 

See your Jobber or write for data today! 

SI11LJJRE MICROPHONES 
SHURE BROTHERS MICROPHONE HEADQUARTERS 
215 WEST HURON STREET CHICAGO, U. S. A. 
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ASSOCIATION NEWS .. . 

INSTITUTE OF RADIO SERVICE MEN REPORTS 

Tour of the Executive Secretary 

Basking in the warmth of a feeling that 
comes from having successfully completed 
a job, the chapters of the Institute have 
been extending a hand of welcome to the 
IRSM executive secretary who has been 
making a tour of the northeast section of 
the country preliminary to one of more 
extensive proportions. 

In some of the cities special meetings 
have been called ; in other cities, the man- 
aging officer has met with officers of the 
chapters and with individual members who 
have been readily available. 

Throughout the entire organization there 
is a feeling of optimism, due in a large 
measure to the consummation of that im- 
portant step in the program on which the 
members have put their efforts-the Quali- 
fication Project. There is evidence of 
accomplishment, and the members of the 
Institute glory in the fact that they can 
now hold up to fellow Service Men a con- 
crete example of what they have done as 
compared with previous intangible argu- 
ments concerning what they intend doing. 

Throughout the entire organization there 
is a feeling of optimism brought about by 
the gradual but definite improvement in 
business conditions and the consequent 
greater influx of service work. 

Throughout the entire organization there 
is a feeling of optimism brought about by 
the association of the members one with 
another, and the elimination of ill -feeling 
that is usually created by a lack of under- 
standing of the other fellow. 

The members of the Institute feel that 
in the launching of the Qualification 
Project, operated and controlled as it is 
by organizations created specifically for 
the purpose, they have demonstrated their 
unselfish desire to advance the radio service 
profession and industry. They feel that 
they have made a most important step ; 

that they have provided a means whereby 
the service profession and industry, the 
radio industry, and the clientele of the 
radio industry will have a definite answer 
to that oft -repeated question, "What is a 
radio Service Man?" 

The tour of the executive secretary of 
the Institute will continue throughout the 
next several months. 

IRSM Qualification Pro¡ect 

The National Radio Service Qualifica- 
tion Project has issued the following state- 
ment concerning apprenticeships under the 
Qualification Project, recently launched: 

"The matter of what we shall at present 
refer to as an `apprenticeship' under the 
Qualification Project has been taken into 
consideration by the committees, who cor- 
related the details of the project, and by 
this board. However, since at the begin- 
ning we are dealing only with persons 
already engaged in the servicing of radio 
devices, the detail of apprenticeships is not 
applicable at the moment, but will apply 
to those who make their entry into the 
field of radio servicing. Apprenticeships 
will be agreed upon after the project is 
operating and there is a group of persons 
who have fulfilled the requirements and 

are in a position to voice their opinion in 
the matter. 

"This board has found that the setting 
of a period of apprenticeship involves a 
study and analysis of several angles, not 
apparent on the surface. They must each 
be carefully weighed, and the final decision 
based upon the findings. 

"The subject is made more complex in 
view of the professional aspects of radio 
servicing, and this board deems it impor- 
tant that nothing be done in the name of 
the Qualification Project that would tend 
to lower the status of Service Men in any 
manner." 

New York Chapter 
The Institute of Radio Service Men an- 

nounces that assignments of booth spaces 
at the forthcoming 1936 New York Radio 
Trade Show to be held at the Hotel Penn- 
sylvania in New York City has been going 
on for several weeks. 

In spite of the fact that the vacation 
period was on when the announcement of 
the Convention and Trade Show was made, 
the absorption of space has been nearly as 
rapid as it was last spring at the National 
Show held at Chicago. 

The Trade Show is to be held on the 
mezzanine floor at the Hotel Pennsylvania 
this year, having moved from the roof gar- 
den where it has been held in the past. 
The mezzanine floor lends itself to a finer 
type of exhibition than the upper floors, 
and, in addition, the activities attract the 
attention of the public in the lobby, thus 
aiding materially in spreading the story of 
what the Institute is doing. 

Cleveland Chapter 
Our two July meetings were devoted to 

constructional data on the vtvm, their 
use and application and a thorough analy- 
sis of afc as applied to the new sets. These 
talks were well illustrated and the prac- 
tical points all hashed out so that the gang 
here will know what it's all about when 
servicing these new sets. 

WATCH FOR THIS MAN 
THE Bryan Davis Publishing Co., Inc., 

requests the assistance of Service 
Men in apprehending imposters now 
engaged in taking subscriptions +o 

SERVICE. One imposter uses the name 
of Hal R. Mahoney as well as that of 
J. F. Burton and other aliases. He is 

5 feet 8 inches tall; weighs about 140 
lbs.; has black hair; thin face, with a 

light complexion and freckles. He is a 

smooth talker; wears glasses; smokes 
cigarettes and usually has an alcoholic 
breath. He does not present the regu- 
lation SERVICE receipt but merely 
gives a duplicate from an ordinary 
order pad, which he requests the Serv- 
ice Man to sign. 

We take this opportunity of again 
thanking those readers who assisted in 
the arrest and conviction recently ob- 
tained in another similar bogus sub- 
scription case. 

Cleveland is overrun by visitors to the 
Great Lakes Exposition and for other con- 
ventions, and we're knee-deep in delegates 
from here and there, which reminds me it 
might be well to mention that our chapter 
meets on the first Monday and third 
Wednesday of each month at 8 p. m. at 410 
Hanna Bldg., and that all and sundry who 
are radio -minded are hereby invited to drop 
in for a visit with us. 

The gang here are taking well to the 
N. R. S. Q. P. as just released by the 
Chicago office and promise to go to town 
on the proposition. 

L. Vangunten, Secretary. 

MARYLAND RADIO SERVICE ASS'N. 
As per schedule the Old Timer's Get - 

Together was held on the 24th of July 
at the New Howard Hotel. An attendance 
of over 100 Service Men and guests were 
registered. The entertainment and prizes 
were received with great enthusiasm. 

NRI ALUMNI ASSOCIATION 
New York Chapter 

We are trying out an idea, while not 
new, has not as yet received a thorough 
trial in our chapter. Our speaker, Mr. 
Kidd was unfortunately not able to be 
present at one of the recent meetings, so 
chairman Bennett heroically leaped into 
the breach and produced a spontaneous 
lecture which would do credit to a pro- 
fessional speaker. His extemporaneous 
topic was "Intermittent Reception." and 
we defy anyone present to truthfully say 
he didn't get a lot out of it. 

Since that worked out so admirably we 
learned that the members could spend a 
most interesting and profitable evening by 
themselves, so now a volunteer is always 
ready to step into any emergency. Mr. 
Kidd was still unable to show up at the last 
meeting so Mr. Balsamello officiated and 
gave the boys some new slants on "Lo- 
calizing Trouble with an Oscillator." 

NRIAA News. 

NEW HAVEN RADIO SERVICEMEN'S 
ASSOCIATION 

The Connecticut Radio Servicemen's 
Associations have combined their efforts 
towards a field day for Service Men 
throughout the state. The event is to be 
held the 20th of September, at the Rustic 
Inn, Guilford, Connecticut. 

The outing will be open to families and 
friends of the Service Man. Suitable en- 
tertainment will be provided as well as 
swimming and dancing. Information and 
tickets may be obtained from any Connec- 
ticut Service Men's Association. 

J. E. Guetens, Secretary Outing Comm. 

EDITOR OF SERVICE TO LECTURE 
The editor of SERVICE magazine, Robert 

G. Herzog, in response to many requests 
from service organizations will undertake 
a series of lectures on technical topics to 
be delivered to service groups throughout 
the eastern states during September and 
October. 

Those organizations not already on the 
itinerary may obtain dates by communicat- 
ing with SERVICE (attention: F. Walen), 
19 East 47th Street, New York City. 
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A De Luxe Antenna y TACO No. 200 System-a product of years of T specialized engineering, thousands of tests, and pres- 
ent demand for superlative results. 
All-Wave-broadcast, police, amateur, short-wave. T Self-selecting-fully automatic. Noiseless-mini- 
mizes man-made static. y Factory assembled, wired, soldered-ready to T string up. No extras to buy. Neatly packaged. 
Only $6.75 list. 

Write for data on this and popular -priced No. 500. o 
Master Antenna System for those new homes as welAlsl as 

apartment houses. See our local jobber regarding extra -money 
opportunities. 

11FAILIDED. 
III 

TECHNICAL APPLIANCE CORP. 
Pioneers it Noiseless Antenna Systems 

17 EAST 16th STREET NEW YORK CITY 

is spreading 
of Bell Portable P. A. Systemsradio 

The 
-wildfire." 

winning the vote 
of 

all 
ma 
leading 

like i Whyre. They're 

menl WhY 
. 

inest 

Because of their edabegco pact and remark- 

ably 
tone expensityl Ebe they dope 

our hat in the 
is ap emir OSi? are 

time to 
sell or rent. Aof this 

to throw Y ui meat. 

y 
profit 

a 
ring. 

Politic Y g tins require sound e4 P 

AndithPolitical fete line you have the right equip- 

ment 
with Bolan csituation. Write for lull details TODAY. 

meat to suit any 
DEPAM 

1NTRA- SYSENTT EM 

BEf01Ze COMMUNICATINGRT 

Another "toirnotcher." 
Does a lob so well for such an 

you 

astonishing little cost it sells on demonstration. ask for ahem 
e sure to 

haven't the details eopleBwantyo NE 
bcan t alford to pass up. 

What so many Pe 

Nir. Jobber: You'll be interested too. 

Export Offices: 308 West Washington 
St., Chicago, Ill. 
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CAN YOU ANSWER? 
In the case of a power trans- 
former can the same types be used 
for Class B circuits as those de- 
signed for Class A circuits? 

SEE 

H ALL DO RSON 

HOUSE ORGAN 

JUNE -JULY Name 

ISSUE Address 

LECT'ROmcl)OICE 
TWO BRILLIANT SERIES 

VELOCITY MICROPHONES 

THE "K" SERIES 
Entirely new performance, appearance and value. 
You can now have velocity performance and quality 
on your lowest priced installations. Shock -absorber, 
S' cable, locking cradle all included. High im- 
pedance output. 

Model K-20. America's lowest priced Velocity 
Microphone. Output: -68 DB. Finished in black 
with chromium trim. List Price: $19.50 

Model K-21. An excellent microphone for music 
or voice. Finished in black with chromium bars. 
Output: -66 DB. LIst Price: $24.50 

Model K-22. The finest in the "K" series. Beau- 
tifully finished in chromium with black trim. Out- 
put: - 64 DB. List Price: $29.50 

THE "V" SERIES 
l'he established standard for 'high-fidelity reproduction. 
Widely used throughout the World in Broadcast, Re- 
cording and Public Address. Thoroughly shielded 
against inductive hum. Frequency response 40-14.000 
c.o.s. Two year guarantee. Complete with 20' cable, 
locking cradle and internal shock -absorber. 
Model V-2. One of America's most popular micro- 
phones. Finished in black and chromium. Output: 
-68 DB. List Price: $35.00 
Model V-3. Designed for ultra -quality Broadcast or 
Sound work. Finished in black and chromium. Output: 
-66 DB. List Price: $50.00 
Model V-4. One of the finest microphones that re- 
search can evolve. Finished in black and chromium. 
Output: -64 DB. List Pries: $75.00 

See your distributor or write for literature. 

ELECTRO -VOICE MFG. CO., INC. 
332 E. Colfax Ave., South Bend, Ind. 

Export Office: 100 Varick Street, New York, N. Y. 

ANOTHER WAY TO TELL QUALITY 

LEAD WIRES MORE EXPENSIVE 
TO MANUFACTURE 

,ut 

LESS FAILURES 
,tlid 

NO INCREASE IN 
PRICE 

TELL YOUR JOBBER 
"GIVE ME HALLDORSON VACUUM -SEALED 

TRANSFORMERS" 

The insides of a transformer are covered from sight but 
what kind of a story do the lead wires tell. In Halldorson 
you will see heavy duty, strongly insulated lead wires. 
Similarly there is no cutting corners inside. That's why 

, 
they are specified by so many "top flight" radio service 
dealers who must guard their reputation. 7 

1,16 S-636 

.JOV HACOPANY / 4500 Ravenswood Ave., 
Chicago 

Please send me FREE 
fl New Catalog 6. 
D Halldorson June July 

House Organ. 

SAY YOU SAW IT IN SERVICE 

City State 
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THE MANUFACTURERS... 
WRIGHT DECOSTER NOKOIL SPEAKER 

Wright DeCoster, Inc., 2253 University 
Ave., St. Paul, Minn., introduces the Model 
982 twelve -inch permanent -magnet dyna- 
mic speaker. The field strength of the 982 
is comparable with an electro -dynamic of 
the same dimensions. The appearance of 
the speaker is enhanced by the field pot 
which is used to cover the universal out- 
put transformer with which the 982 is 
equipped. This output transformer matches 

the speaker with any type of output tube. 
This sensitive speaker employs a para - 

curve diaphragm capable of true high fidel- 
ity reproduction and is adaptable to all 
types of battery receiver requirements. 

CABLE CONNECTOR 

To fill the need for a small and inex- 
pensive cable connector, the Bruno Labora- 
tories, Inc., 20 West 22nd Street, New 
York City, announce a cable connector, 
Model CI. This is a small, all -metal 
coupling unit which permits instant connec- 
tion or disconnection of two single -con- 
ductor shielded cables. 

Its contact points are said to be posi- 
tive in action, self -wiping, and maintained 
under extremely high pressures. 

The Bruno Cable Connector is finished 
in gunmetal and accommodates cables 
5/16" in diameter or less. 

ELECTRO -VOICE VELOCITY MICROPHONE 

The Electro -Voice Mfg. Co., Inc., 324 
E. Colfax Ave., South Bend, Ind., an- 
nounce the new "K" series velocity micro- 

phones. It is a low-priced companion line 
to the present "V" series. The housing is 
streamlined. Furnished complete with 8' 
cable, dual shock -absorber and locking 
cradle. Standard output impedance is 
direct -to -grid. Finish is black and chro- 
mium. 
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HAMMARLUND COIL FORM 
The Unit Development Division of the 

Hammerlund Mfg. Co., Inc., has developed 
a giant coil form for use in transmitters. 
It employs insulating material, SP -53 
dielectric. Its color is natural with no 
artificial coloring. The forms are grooved 
ribbed to permit air spaced windings for 
maximum efficiency. Substantial flange 
grips for easy handling are another feature. 

The form may be permanently mounted 
by way of a special pair of brackets sup- 
plied with each form or temporarily 
mounted in the familiar plug-in coil fashion 
in the regulation socket. The form is 

2%" in diameter and 37/3" long exclusive 
of prongs. Two types are available-four 
and five prongs. 

WEBSTER-CHICAGO CENTRALIZED 
SYSTEMS 

Webster -Chicago, 3825 W. Lake St., 
Chicago, Ill., has just announced their sec- 

tionalized sound systems for institutions. 
Each section takes care of approximately 
ten rooms. Provision is made in the cabi- 
net to accommodate additional sections, 
thus permitting an institution to start with 
one unit and without change, to gradually 
expand the system to as many points as 
desired. 

Incorporated in this system are the fol- 
lowing features: Radio receiving set, 
microphone and phonograph; distribution 
choice of radio program, phonograph or 
microphone speech; two-way communica- 
tions from central control, to each point ; 

emergency cut -in switch to all points. 

TACO DE LUXE ANTENNA 
An automatic circuit arrangement that 

permits efficient reception of either stand- 
ard broadcast or short-wave signals with- 
out manual switching or changing of the 
aerial proper, is the feature of the latest 
Taco deluxe self-selecting antenna. It is 
offered by Technical Appliance Corp., 17 
E. 16th St., New York City. Packaged in 
attractive display box, factory assembled, 

wired and soldered, this system provides 
for reception of domestic and overseas 
programs while eliminating background 
noise. 

This system also features an armored 
aerial wire developed by Taco engineers. 
This wire has a special high-tension core, 
carefully water -proofed, around which the 
copper conductors are grouped. 

UNIVERSAL STYLI 
Universal Microphone Co., Inglewood, 

Cal., has added to its recording accessory 
line professional steel cutting styli to be 
used in conjunction with its professional 
blanks, Silveroid discs and all nitrate or 
acetate records. It is said to be the closest 
approach to sapphire yet produced com- 
mercially. The styli are not mass machine 
production items, but are entirely hand - 
finished, of special alloy steel, lapped to a 
mirror polish and razor edge. 

Universal Microphone Co., Inglewood, 
Cal., has published instruction sheets for 
recording on its line of Silveroid blank 
records. 

The Silveroid discs can be modulated 
with full frequencies from 20 to 10,000 
cycles and, if properly cut, are unusually 
brilliant and can be played back without 
the fuzzy objectionable tone often caused 
by waveform distortion. This type of re- 
cording blank is dense, easy to cut and 
holds the highs. 

SOLAR FLEX -MOUNT CONDENSERS 
Permitting easy mounting in any position, 

Solar little giant dry electrolytics are now 

El 
available with an adjustable mounting lug 
at each end of the container. They may be 
mounted either flat or on edge, and posi- 
tion is changeable at will. 

These units are manufactured by the 
Solar Mfg. Corp., 599 Broadway, New 
York City. 
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BRUSH S'phtk/ 
MICROPHONE ' 

t111 A specially designed, general purpose microphone 
for remote pickup, "P. A." and commercial interstation 
transmission work. Low in price... but built to Brush's 
traditionally high mechanical and electrical standards. 
Wide frequency response. Non - directional. No dia- 
phragms. No distortion from close speaking. Trouble - 
free operation. No button current and no input 
transformer to cause hum. Beautifully finished in dull 
chromium. Size only 21 inches in diameter. Weight 
5 oz. Output level minus 66 D. B. Locking type plug 
and socket connector for either suspension or stand 
mounting furnished at no extra cost. Full details, Data 
Sheet No. 13. Free. Send for one. 

BRUSH Ape! 
MICROPHONE 

7h e 

1682 E. 40th Sr. 

For after dinner and convention speakers, lecturers 
etc. Gives great mobility-the smallest, lightest micro- 
phone on the market. Size 11/2 x 11/2 x 3/4. Weight with 
coat attachment less than 1 oz. Special internal con- 
struction and rubber jacketed outer case insures quiet 
operation. No interference from breathing noises, etc. 
Typical Brush sound cell response and trouble -free 
operation. Details on request. 

PIEZO 
ELECTRIC 

DEVELOPMENT 
COMPANY 

CLEVELAND, O. 

MICROPHONES MIKE STANDS TWEETERS HEAD PHONES LOUD SPEAKERS 
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TRANSFORMERS 
SEE OUR EXHIBITS 

Booth 2. IRSM Show, 
Booth 34, 

Amateur Radio Show 

male 
THIS 

coupon 

REPLACEMENT 
TRANSFORMER GUIDE 

Don't hunt through page after page of catalogs for the right transformer for that replacement loh- all the information le here, printed on cards In a handy card Hie-listing the right transformer for any receiver. It's FREE to users of Stancor Transformers. Hall the coupon. 

erg beep ee>, eee 

-1111STANDARD TRANSFORMER CORPORATION 
866 Blaekhawk Street, Chicago, Illinois 

Please send me Stancor Replacement Guide. 
I am enclosing Stancor Box Top. 

D I am enclosing 25 cents to cover malting coat 
Name 
Address 

MO. Iffl111 
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If you are interested in a completely 
different line of Public Address 
amplifiers-if you believe that 
"year -ahead" features and unusual 

quality can bring you substantial 
PROFITS-then investigate the 
CLARION line. Ask your dis- 
tributor for facts that prove 

themselves, or write direct 

to Dept. H-15. 

RATED OUTPUT 

15 WATTS 

2 ELECTRO 
DYNAMIC 
SPEAKERS 

A SMART 

LUGGAGE CASE 

USES ANY AmMODERN 

MIKE lP'1Ll[HlER'S 

TRANSFORMER CORP. OF AMERICA 
69 WOOSTER ST. . NEW YORK . N. Y. 

INSIST ON 

AtiatW 
VIBRATORS 

THANK YOU 
BEN FREELAND 

CO. 
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HIGHLIGHTS .. . 

SERVICE MEN'S BUSINESS 
BOOK AVAILABLE 

A volume analyzing and explaining the 
methods and procedure of conducting a 
radio service business has been released by 
RCA under the title "Radio Service Busi- 
ness Methods." 

This 220 -page volume was co-authored 
by John F. Rider, widely known radio ser- 
vice expert, and J. Van Newenhizen, radio 
auditor and accountant, after a survey of 
service businesses. The book discusses such 
important topics as a profit on your invest- 
ment ; what to charge; simplified records 
and bookkeeping and others allied with the 
conduct of a thriving service business. 

The new book was originally offered as 
one of the units of a three-point service 
system plan, which was designed to help 
the Service Man get more business, sim- 
plify his handling of it and organize his 
procedure for greater profit. This plan is 
still open to those who have not yet made 
use of it through RCA parts distributors. 
The other two units of the plan include 
a volume entitled "101 Service Sales 
Ideas," in which have been gathered busi- 
ness -getting ideas successfully tried and 
proven in a wide field of application ; and 
a radio service "tip" file consisting of hun- 
dreds of easy reference, time -saving an- 
swers to difficult service problems likely to 
be encountered in the field, housed in a 
metal file cabinet. Both the "Sales Ideas" 
book and the tip file may be had separately 
through special RCA tube deals with the 
distributor. 

CINAUDAGRAPH CATALOG 
The Magnet Steel Division of the Cinau- 

dagraph Corporation, Stamford, Conn., has 
made available a catalog describing the 
characteristics of Nipermag, a permanent - 
magnet alloy. This magnetic material has 
been introduced to the radio field in the 
Cinaudagraph magic magnet speakers. The 
brochure will be of interest to the design 
engineer in the electrical, radio and indus- 
trial fields. Many applications of this mag- 
netic material are discussed. Copies fur- 
nished free on request at the home office of 
the Cinaudagraph Corporation in Stam- 
ford, Conn. 

CORNELL-DUBILIER TO MOVE 
The Cornell-Dubilier Corp., after a 

search of manufacturing localities and fa- 
cilities, decided to locate their new factory 
in South Plainfield, New Jersey. The new 
plant contains approximately 210,000 square 
feet, 33 acres of land and its own power 
plant. The entire plant will be devoted to 
the exclusive manufacture of condensers. 
Both the New York plant and the Plain- 
field plant of the company will be oper- 
ated during the remainder of the year. 

TCA REPRESENTATIVES 
Transformer Corp. of America, at 69 

Wooster St., New York City, manufac- 
turers of Clarion p -a equipment, announce 
the appointment of the following sales rep- 
resentatives : Northwestern Agencies, 
Third and Vine Sts., Seattle, Wash., for 
the states of Washington, Oregon, Idaho, 
Montana, Utah and British Columbia Pro- 
vince ; C. B. Strassner, 1425 S. Flower St., 
Los Angeles, Calif., for the states of Cali- 
fornia, Arizona, Nevada and New Mexico 

H. Gerber, 94 Portland. St., Boston, Mass., 
for the states of Maine, Vermont, New 
Hampshire, Massachusetts, Rhode Island 
and Connecticut ; G. O. Tanner, 600 Grant 
St., Pittsburgh, Pa., for the states of West 
Virginia and the western part of Penn- 
sylvania, as far east and including, Al- 
toona. 

UNITED SOUND CATALOG 
The United Sound Engineering Co., 2233 

University Ave., St. Paul, Minn., have re- 
cently published supplement sheets Nos. 
210-C and 211-C to their catalog No. 106. 

The United Sound Engineering Co. 
manufactures a complete line of sound sys- 
tems and accessories. Copies of the sheets 
or of the catalog may be had upon request. 

UTAH APPOINTMENT 
Mr. Ira J. Owen, president of the Utah 

Radio Products Co., Orleans St., Chicago. 
Ill., announces the appointment of Mr. O. P. 
Smith as general sales manager with his 
radio parts company. 

SERVICE COPIES AT A PREMIUM 
Several requests have been received for 

copies of the November 1932, issue of 
SERVICE. Readers that are willing to sell 
their copy can do so by communicating 
with the Circulation Department, SERVICE, 
19 E. 47 St., New York City. 

UTC CONTEST WINNER 
More than ten thousand entries, from 

this country and abroad, were received in 
a contest to select a name for the United 
Transformer Corp. transmitter kits (vari - 
actor carrier control system). The winner, 
Mr. W. S. Cobb, whose call letters are 
W6KOB, of Santa Maria, Cal., submitted 
the chosen name, "Unitype." Judges were 
Frank Jones and L. M. Cockaday. 

SPECTACULAR USES ATLAS RESISTORS 

The Wrigley Spectacular on the east 
side of Times Square, said to be the largest 
of its kind in the world, uses resistors 
manufactured for the purpose by the Atlas 
Resistor Co., 423 Broome St., New York 
City. 

The Atlas Resistor Co. manufactures 
wire -wound resistors for every purpose and 
to specifications. 

MANUFACTURERS-continued 
ACME HEADSET 

The Rex-a new bi -polar headset in the 
low-priced field, has just been announced 
by the Acme Specialty Co. of Chicago, Ill. 

The manufacturer calls special attention to 
the fact that this headset should find wide 
application in the centralized radio field 
in addition to short wave and all -wave 
radio reception. 

AUDIO OSCILLATOR 
Communication Instruments, Inc., 125 

W. 40th Street, New York, N. Y., have 
released information on their new audio 
oscillator for laboratory use. 

The oscillator, which is battery operated, 
is said to have an output that remains 

constant over the entire range; the output 
is essentially sine wave. 

The frequency is adjustable in ten steps 
over the range from 50 to 20,000 cycles 
per second. Output terminals are provided 
for both low and high impedance circuits. 

ARCTURUS 6L6 -G 

The Arcturus Radio Tube Co., Newark, 
N. J., has recently marketed type 6L6 -G 
beam amplifier tube. Similar in character- 
istics and pin connections to its metal coun- 
terpart, the 6L6 -G is in a ST -16 bulb. 

TWIN MARVELWAVE AERIAL 

The Ward Products Co., 2129 Superior 
Ave., Cleveland, Ohio, manufacturers of 
automobile aerials, have recently announced 
their new Twin Marvelwave Aerial. This 
aerial has such features as cadmium plated 
rods, power -house type insulators and heavy 
rod insulators. This aerial is rust -proof 
and has the same no -drilling, quick -installa- 
tion features as in all Ward aerials. 

EX -STAT SPEAKER CONES 

The Tilton Electric Corp., 15 E. 26 St., 
New York City, distributors of Ex -Stat 
resistors and condensers, have added re- 
placement speaker cones to their line. Pre- 
miums are given to Service Men that con- 
tinue to use Ex -Stat products. 

TOBE FLEXIDONS 

A new electrolytic condenser design an- 
nounced by the Tobe Deutschmann Corp., 
Canton, Mass., features unit or "Flexidon" 
construction which permits the removal of 
any single section of a multiple section 
condenser in case of failure. Obviously, the 
rest of the condenser is salvaged, with 
resulting replacement economy. Individual 
sections have separate positive and nega- 
tive leads. Made in the usual capacities up 
to and including 16 microfarads. A com- 
panion item, the replacement section, is 
known as the "Unidon." 
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1012-14 McGee Street 

Thousands of service men are now using 
this big 80 -page book listing exact dupli- 
cate controls for all standard sets. If 
you haven't received your copy yet, 
write for Guide No. 3 today. And re- 
member, your jobber supplies these 
custom -fitted controls. 

CLAROSTAT 
VOLUME 
CONTROL 

Replawm.nt 

GUIDE 

CY i---G 

CLAROSTAT 
MANUFACTURING CO., Inc. 
285-7 N. SIXTH ST. :-: BROOKLYN. N. Y. 

BIG CONDENSER FIGHT! 
Announcing the feature battle of the 

Fall radio season .. 

"TOBE" FLEXIDON 
Us. 

"TOBE" TUBIDON 
Don't forget to see the September issue... 
find Gut how these scrappers shape up 
under the tutelage of that master promoter 

TOBE DEUTSCHMANN of Canton, Mass. 

GET ON THE LIST FOR 
THESE BIG FREE 

CATALOGS Hot shot 
The four mastheads, illustrated show 

the four big catalogs sent to every Bur- 
stein-Applebee customer this year. Each 
catalog is brim full of latest information 
and lowest wholesale prices on Radio, 
Electrical and Refrigeration Equipment. 
Write today-get your name on the list to 
receive every Burstein-Applebee catalog 
issued. 

BURSTEIN-APPLEBEE CO. 
Kansas City, Missouri 

KenUad 
Radio Tubes 

Ken -Rad Radio Tubes are 
made to give clear, depend- 
able reception. They satisfy 
customers and build good will 
for dealers. Write for full 
information. 

Genuine Glass or 
Metal Radio Radio Tubes 

THE KEN -RAD CORPORATION, Inc., Owensboro, Ky. 
1)i,ision of The lien -Rad Tube und Lamp Cor poralior 
:tío, Mfrs. of Ken -Rad In, andeseenl Etnici, Larne, 
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Just Change the Field! 
Practical! Efficient ! 

SPEAKERS 
by OXFORD 

EXPORT 
DIVISION: 

15 Laipht St. 
New York, N.Y. 

Cable: 
"AR LAB" 

Too can see at once how easy 
to service . how flexible 
and economical to use . 

these new "Changeable Field" 
Dynamic Replacement Speak- 
ers really arel Ideal for 
amateurs, tool Available in 
6", 8" and 11" models. See 
-Hear-these and other OX- 
FORD quality Reproducers at 
your Jobber - or write for 
Bulletin 361A-NowI 

915 W. VAN BUREN ST. CHICAGO, U. S. A. 

RACON 
6 FOOT 

UNBREAKABLE 
TRUMPETS 

"The World's Finest" 

Demountable into three sections. Made of RACON 
Acoustic Storm Proof material, reinforced through- 
out, and guaranteed unbreakable. The ultimate in 
trumpet design, highly efficient and able to stand 
the roughest treatment. 

Send for RACON catalog S-8 describing the com- 
plete line of RACON Horns, Electro -dynamic 

Units, and Acoustical Sound Projectors. 

RACON ELECTRIC COMPANY, INC. 
52 EAST 19TH STREET NEW YORK CITY 

CONDENSERS 
Every Condenser Guaranteed to Give 

SATISFACTION. 
What more can we say! 

Patent 
No. 1950352 

CURTIS CONDENSER CORPORATION 

3088 WEST 106TH ST. CLEVELAND. OHIO 

FOR LOWER PRICES, GREATER 

VALUE, FASTER SERVICE 

ORDER FROM ALLIED 

SAY You SAW IT IN SERVICE 

YOU NEED THIS 
NEW 1937 CATALOG 

Radio's newest, most complete 
supply guide. 152 pages packed 
with thousands of exact duplicate 
and replacement parts; dozens of 

new test instruments: All - Wave, 
Ihml-Wave, and Short -Wave sets and 
kits; Sound equipment; books; tools, 
etc.-at lowest prices. Fast, reliable 
ervice. Avoid costly delays - et 
save tim and ALLIED.money a 

Send coupon' t/ 0c 19.g 

fur Free Catalog. 00 
Cota\o0 

\á o o 001 s ßta 
10PV 3 \\ fC 

93 eye m 
Dose Scot ...c... ,nies` 

385 

www.americanradiohistory.com



TRIAD 
THE QUALITY NAME IN RADIO TUBES 

TRIAD MANUFACTURING CO., Inc. PAWTUCKET, RHODE ISLAND 

DEALERS' NET PRICES 
Complete 649.50 
Complete with Baffles 63.00 
Amplifier Only 23.25 

Tubes Extra 3.27 

SOUND SYSTEMS, INC. 
S545, CARNEGIE AVENUE 

CLEVELAND, OHIO 

INDOOR at OUTDOOR 
lo WATT PORTABLE Builth°8 

regular s.ów 

MPERITE 
VEL OCl Ty lIl ICROPHOII ES 

Standards 
PRICE. 

AMPLIFIER - High Impedance Input. 
Adjustable Output, Volume Control. 
Tone Control 

MICROPHONE-Crystal Microphone, 
Chrome Plated Stand. Mike Cord 

SPEAKERS-S" Special for P.A.. Alum. 
imam Directional Weatherproof Baffles 

INDEX TO ADVERTISERS 
A 

Aerovox Corp. 387 
Allied Radio Corp 385 
Amperite Corp. 386 
Arcturus Radio Tube Co. 379 
Audak Company 371 

B 
Bell Sound Systems, Inc 381 
Brush Development Co., The.... 383 
Burstein-Applebee Co. 385 
Burton -Rogers Co., The 375 

C 
Centralab 369 
Cinaudagraph Corp. 387 
Clarostat Mfg. Co., Inc. 385 
Clough-Brengle Co., The 372 
Communication Instruments, 

Inc. 377 
Continental Carbon, Inc. 377 
Cornell-Dubilier Corp. 340 
Cornish Wire Co. 375 
Curtis Condenser Corp. 385 

E 
Electrad Inc. 350 
Elect Mfg. Co., Inc., The 381 

F 
Fox Sound Equip. Corp 

G 
General Electric Co. 339 
General Transformer Corp. 388 

H 
Halldorson Co., The 381 
Hygrade Sylvania Corp. 367 

K 
Ken -Rad Corp., The 385 

M 
Mallory & Co., Inc., P. R. 

Second Cover 
N 

National Carbon Co., Inc. 365 
National Union Radio Corp. 365 

O 
Ohmite Mfg. Co. 379 
Operadio Mfg. Co 375 
Oxford-Tartak Radio Corp. 385 

P 
Precision Apparatus Corp 

R 
RCA Mfg. Co., Inc. Fourth Cover 
Racon Elec. Co. 385 
Radiart Corp., The 383 

387 Radolek Co. 387 

Readrite Meter Works 341 
Rider, John F 369 

S 

Shure Brothers 379 
Simpson Electric Co. 345 
Solar Mfg. Corp. Third Cover 
Sound Systems, Inc 386 
Standard Transformer Corp 383 

T 
Technical Appliance Corp.. 381 
Tobe Deutschmann Corp. 385 
Transformer Corp. of America 383 
Triad Mfg. Co., Inc. 386 
Tung -Sol Lamp Works, Inc 347 

U 
United Transformer Corp. 344 
Universal Microphone Co., Ltd 379 
Utah Radio Products Co. 367 

W 
Ward Products Corp. 387 

343 Webster Co., The 377 
Weston Elec. Inst. Corp. 348-349 
Wholesale Radio Service Co. 388 
Wright-DeCoster, Inc. 387 

Y 
Yaxley Second Cover 
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 Ask Your Jobber about AEROVOX Exact Duplicate Replacement 
Condensers. He'll give you the latest catalog with 

most complete listing of standard sets. And he'll supply that needed unit. 
Or write us direct for Exact Duplicate Replacement Catalog. 
AEROVOX CORPORATION, 70 Washington Street, BROOKLYN, N. Y. 

_ 

UlRRD== - >> 
The Improved TWIN MARVELWAVE AERIAL 

Featuring CADMIUM PLATED RODS-POWER HOUSE TYPE INSULATORS-HEAVY ROD INSULATION 
Rustproof and Efficient-Today's beat value at $2.75 

WARD PRODUCTS CORP. CLEVELÁN RIOOHIOVENUE 

FOX ALUMINUM 

TRUMPET HORNS 
Especially suited for directional sound and long distance 
coverage, and for outdoor use where extremely light 
weight and immunity from dangers of exposure, 
humidity and atmospheric changes are important. Three- 

piece construction permits convenient handling, storing and trans- portation. The five-foot size is especially popular with sound truck 
operators. 

Possess an exceptionally realistic and brilliantly clear tone quality 
and volume not found in any other type trumpet horn. 

Beautiful in appearance. The radial rib reinforcement assures great strength. 
Installation is easy and economical. Write for catalog sheets and 

price. 

FOX SOUND EQUIPMENT CORP. 
3121 Monroe St., Toledo, Ohio 

A. BAND WAGON 
GETONTHEP. 
TO MORE BUSINESS 

AND 

GREATER 
PROFITS W¡jjpii TH 

INAUDAGRAPH CORPORATION 
Speaker Darman - Dept. A. 

STAMFORD. CONNECTICUT, U. S. A. 

AUGUST, 1936 

BW B. 

NEW WRIGHT- DEC OSTER 

12" NOKOIL Speaker 

C 

MODEL 

982 
The permanent magnet used in the Model 
comparable to the electro -dynamic units. 

Universal Transformer 
Para -Curve Diaphragm 
Impressive Appearance 
Draws no Current 
Electro Dynamic Performance 

The extreme sensitivity of this reproducer makes it adaptable to all 
types of battery sets. The demand for this unit has already been 
created and at the price it is destined to be one of the fastest selling 
items the radio industry has ever had. 

Write for complete catalog and same of nearest distributor. 
Wright-DeCoster distributors are always anxious to cooperate. 

List $9.82 
Price 

982 furnishes a field 

WRIGHT-DECOSTER, Inc. 
2253 UNIVERSITY AVENUE, ST. PAUL, MINN. 
Export Dept.: M. Simons & Son Co., N.Y. Cable Address: "Simontrice" 

Canadian Office: Wright-DeCoster, Inc., Guelph, Ont. 

Rely 
On 

Radolek 
For 

Radio! 

Send 
this 

Coupon 

New Radolek Radio Profit Guide 
Completely revised-right up to the minute-everything 

in radio-at the right price. Radolek makes money for 
you. Over 10,000 Repair Parts-a complete selection of 
Receivers, Amplifiers, Tubes. Tools, Books, Instruments- 
always to stock-ready for speedy shipment to you. You 
need this big Radio Parts Catalog it's free! Send for it. 
Radolek endeavors to restrict distribution of The Profit 
Guide to those actively and commercially engaged in 
the Radio Business. Enclose Business Card or Letterhead. 

RADOLEK 
617 W. RANDOLPH ST.. CHICAGO 
Send the Radolek Profit Guide Free. 

Name 

Address 
Serviceman? Dealer? E Experimenter? 
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STENTORIAN 
SOUND 

AMPLIFIER 
NUCLEUS 
The hottest political 

aign in years is campaign 
ahead! Political 

organizations of all par- 
ties will need public ad- 
dress systems with a 
"Stentorian" tone. 
Dealers and Sound en- 
gineers can make good quick profit in selling or 
renting sound amplifiers built the "Stentorian" way. 
G.T.C. Nuclei furnished for stationary and mobile outfits. Easy 
to understand directions for wiring supplied with each Nucleus. 
Power supply units are the HEART-the very nucleus of Sound 
Amplifiers. Each "Stentorian" NUCLEUS includes matched 
power transformer, chokes, audios, outputs with neat black 
wrinkle finished chassis, lettered terminal strips, marked tube 
sockets. "Stentorian" Sound Amplifiers provide wide tone range 
and good clear sound coverage for convention halls, auditoriums, 
stadiums, refectories, athletic fields, ballrooms, night clubs, 
taverns, lodge halls, banquet programs, political rallies, office and 
factory call systems, truck or auto advertising for concession 
barkers. race track announcements, depot train call systems, 
and the like. 

The "Stentorian" way is the most economical way for Quality 
Sound Amplifiers. 

GENERAL TRANSFORMER 
CORPORATION 

(Manufacturer of 
Replacement Units) 

502 S. Throop Street 
Chicago, III. 

s%f 

18 Watt 
Amplifier 
Nucleus 

High Gain for Crystal 
or Velocity or Carbon 

Microphones 

771E6 kfithwIskie 
Interesting Illustrated bulletin on 
"STENTORIAN" Sound Amplifier 
Nuclei and name of distributor near. 
est you. 

WITH THIS NEW 
LIST PRICE 
CATALOGUE 

Here is the newest, most modern 
public address catalogue ever is- 
sued. It contains anything and 
everything that you might need in 
the way of amplifiers, complete 
systems, parts, etc. The prices are 
low-quality the very highest. 
You can use this list price cata- 
logue to show to your customers. 
It is a powerful, silent salesman 
that will develop sales for you. 

Send for your free copy of this beau- 
tiful catalogue today. It's free. 

Address Dept. H5. 

WHOLESALE RADIO SERVICE (3N' 
NEWYOAR.N.Y. 
10 0 SIXTH AVE. 

CHICAGO, ILL. ATLANTA, GA. 
901 W. JACKSON BLVD. 430 W PEACHTREE ST.I .. 

BRONX .N.Y- NEWARK.N.J. 
542 E.FDRDHAM RD. 219 CENTRAL AVE. 

388 

SEPTEMBER 
18, I , 20 
193b NEW UORK 
RADIO TRADE SI -10W 

THE 
ENTIRE 

RADIO INDUSTRY 
IS 

INVITED 

THOUSANDS OF PROGRESSIVE MEMBERS OF THE 
RADIO INDUSTR4 ATTEND THIS ANNUAL GATHER- 
ING TO KEEP ABREAST OF THE TIMES. 

THIS SHOW WILL PRESENT THINGS OF 
VITAL IMPORTANCE FOR: 

RADIO SERVICE MEN 
RADIO DEALERS 
RADIO DISTRIBUTORS 
MANUFACTURERS REPRESENTATIVES 
RADIO MANUFACTURERS 
RADIO ENGINEERS 

Jobbers- 

Dealers- 

Servicemen- 

VISIT THE SHOWS! 
IRSM 

RADIO TRADE SHOW 
September I 8 -20th 

Hotel Pennsylvania New York 

. . 

NATIONAL 
ELECTRICAL and RADIO EXPOSITION 

September 9 -19th 

Grand Central Palace New York 

Hundreds of exhibits of vital importance to every 

progressive member of the radio industry. 

SAY You SAW IT IN SERVICI SERVICE 
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THE ttyp,S HAVE IT! 

Your eyes and the MAGIC TUBE 
see all, know all, quick as a wink! 
Capacity, power factor, leakage, resis- 
tance, read directly on the panel. 

Write for 
Descriptive 
Literature 

SOLAR 
CAPACITOR 
ANALYZER 

SOLAR MFG. CORP. 
599-601 Broadway New York, N. Y. 

Manufacturing Affiliates in London, Paris, Berlin, Milan 
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NEVER BEFORE WAS IT 

A 

NEV G ' before was -t so easy to give factory -type 

service-and to purchase the necessary instruments. 

Actually thousands of service engineers have bought the 

RCA Cathode Ray Oscillograph for hard cash. Now it is 

offered on easy payments! This is the basic unit of swift, 

accurate service. In aligning, it makes use of the unique 

double -image method, showing a symmetrical curve, regard- 

less of shape of top. Also useful in checking distortion, in- 

termittent operation, transmitter modulation, etc. Surpris- 

ingly effective as a sales aid for both sets and service work. 

10% OF THE POPULATION NEED IT! 

It is estimated that one out of every ten people 
are hard of hearing. One out of ten can't listen 
enjoyably to radio without a hearing aid. 

Here's a money-maker-the New RCA Sono - 
ton© Radio Adapter, with genuine Sonotone 
Unit. Adapter is connected to speaker coil. 
Does not alter performance. Special RCA 

RCA Cathode Ray Oscillograph, 
with tubes, $84.50 cash, or $10 
down, $6.92 per month, 12 months 
to pay. The RCA Frequency Mod- 
ulator, and RCA Test Oscillator 
on easy payments. 

Sonotone Unit, with independent volume 
control, Air Conduction or Bone Conduction, 
plugs into adapter. No batteries. Never before 
could the hard -of -hearing hear radio with such 
thrilling realism. $28.50 including adapter 
($3.50) and unit complete with Lorgnette 
handle. 

For all RCA Parts and Test Equipment, see 

your RCA Parts Distributor 

"Come into the parlor" says the 
RCA SPIDER -WEB ANTENNA 
Never before was an antenna so effective. 
Has proved itself out sensationally since its 
introduction in May. Peps up signals amaz- 
ingly, and in addition reduces noise on all 
short waves. Even amateurs are finding it 
beats their usual receiving antennas! Func- 
tions as a T from 140 to 4,000 kc., multi- 
ple -doublet system above, to 23,000 kc. 
Kit available extending coverage to 70 
megacycles, clearing up 5 -meter complaints. 

System, $8.95; Kit, $1.50. 

Rt4Pailß RCA Manufacturing Company, Inc., 

Camden, New Jersey 
A Service of Radio Corporation of America 
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