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Cut Yourself a Slice
of Radio Production Line

-and guarantee delivery on your
first radio requirements

Your biggest postwar problem is—deliveries. Here is a sales plan
that answers that problem by guaranteeing deliveries.

An organized sales and distribution plan makes it possible for you

to depend on your share of the finest radios available immediately
after civilian set production starts.

“Buy your new radio Meck Radios will be sales leaders, year in and year out—from the

Bolln ”Youlr Radlio start. You can now reserve a section of my production line and
ealer”—that is the .

top worrying.
theme of MECK ad- SN0p Worrylng
vertising to your cus-
tomers—appearing in

RAbES S acacineg JOHN MECK INDUSTRIES, PLYMOUTH, INDIANA

Ol Dreck
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- Ask your Parts Jobber today or write




History of Communications. Number Thirteen of a Series

MILITARY RADIO COMMUNICATIONS

Today the allied military radio equipments represent the “tops” in
engineering design. Progress from the spark transmitter of World War 1
to present-day equipment is, indeed, a far cry. Taking up where they
left off December 7, 1941, Universal Engineers, with their added experi-
ence with precision military equipment, shall produce for the public,
electronic devices not of fantastic design — but of proven utility and
quality.

After Victory is ours, radio amateurs, affectionately known as “hams,”
will be back after their experience with military radio equipment with
an even greater desire to operate their own “rigs.” It will be then that
Universal will again have Microphones and recording components
available on dealers’ shelves.

< FREE—-History of Communications Picture
Portfolio. Contains over a dozen pictures suit-
able for office, den, or hobby room. Write for
your “Portfolio” today.

UNIVERSAL MICROPHONE COMPANY
INGLEWOOD, CALIFORNIA

1EIGN DIVISION: 30) CLAY STREEV, SAN FRANCISCO 11, CALIFORNIA - CANADIAN DIVISION; 560 KING STREEY WEST, TORONTO 1, ONTARIO, CANADA
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EDITORIAL

THE accelerated production - line

methods of war plants appear to

have prompted a production-line
trend in service shops, particularly
those operated by one or two persons.
These Service Men have devised sys-
tems that provide for rapid, yet cour-
teous counter attention and bench as
well as field servicing. Stores have
been planned so that a minimum of floor
walking or searching is necessary for
parts or equipment. Instruments are
mounted on snap panels, with spade
terminal strips that are removable for
component repair or field work. Sec-
tional shelves to house incoming or out-
going receivers or receivers held be-
cause of lack of parts, form another fea-
ture of this method. Technical bulle-
tins, service cards and circuits properly
indexed and filed are also used. And a
systematic instrument check method for
every receiver, similar to production-
line check technique, is used too; a pro-
cedure that requires a substantial knowl-
edge of circuit basics. Thus detailed
circuit study is a must on the program.
This is particularly true for receivers
of the complex design, such as combina-
tions and a-m/f-m type. And it will be
increasingly necessary for the projected
a-m/f-m, phonograph and television
niodels.

These production line methods have
proved so effective in expediting re-
ceiver repair that we plan to run sev-
eral articles describing in detail how to
apply them to large and small stores,
during the next few months. The pres-
entations will be well illustrated. Watch
for them!

that many returning servicemen

have inquired about parts allot-
ments for new service shops. Unfor-
tunately the replies have not been too
favorable, for many parts are not too
plentiful these days. And instruments
are quite a scarce item, too. WPB ad-
vice has been to delay new-shop plans
for awhile and instead employ servicing
talents in a war plant where technical
assistance is needed badly. We believe
that this is sound advice. Employment
in war plants will serve to improve
technical skill and in addition aid the
war effort!

REPORTS from the WPB indicate

! d Maintenence
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THESE GHIRARDI BOORS

GIUE VOU THE ANSWERS

©

Speed Up! Do More Work in Less Time!
Make More Money!

Regardless of what Radio set you are called upon to repair, this 3rd (Wartime) Edition of
Ghirardi's famous RADIO TROUBLESHOOTER'S HANDBOOK is guaranteed to save you fime!
From beginning to end, it’s designed to help you repair more radios BETTER AND TWICE AS
FAST. Hundreds of servicemen write that it has paid for itself on the first job or two.

THE HELP YOU NEED!

Never before has such a wide variety of useful servicing information been compiled so helpfully.
In addition to over 400 pages of Trouble Case Histories (common trouble symptoms, their causes,
and remedies) for 4,820 specific receiver and record changer models, there are literally scores of
time-saving graphs, and tables, which give instant answers to your daily problems.

A. A. Ghirardi is not a theorist. He is a practical radio man who spends more time in leading
service shops and with manufacturers than he does in his own office. He knows exactly the help
servicemen need — and this new, fully revised edition of his RADIO TROUBLESHOOTER'’S
MANUAL brings you full benefit of his years of rich experience.

CUTS SERVICING TIME IN HALF!

Included are I-F alignment peaks for over 20,000 superhets; dozens of pages on interchange-
able tube types and modernizing old receivers; the most complete tube chart ever compiled;
plug-in and ballast resistor replacement charts; a tabulation of I-F transformer troubles—con-
denser, resistor, coil, and transformer charts and formulae—and hundreds of pages more
designed to give you just the help you need—WHEN YOU NEED IT MOST!

Sold for only $5 complete ($5.50 foreign) on an absolute 5-Day Money-Back Guarantee.
Can you afford to be without it these busy days?

.. yoo8aNH

A. A. Ghirardi — the man who has
personally answered over 50,000 in- REPAIR i
s R oe " Y yrare
— - MONEY
\When a Radio omes % L hd .
urn oy tester Why bother figuring out things that
o have already been figured out for you
e and recorded in easily-found, quickly
= understood style in this big new 710-
s page manual-size book?
. i ‘: 3 c = b od .Smar.t, servicemen everywhere say
e . e e e > Ghirardi’s TROUBLESHQOTER’S
i ; HANDBOOK is helping them turn out
: from 50% to 100% more work with less
i labor and that means 509, to 100% more
. money for the same amount of effort!

SPECIAL MONEY-SAVING COMBINATION OFFER

Make your servicing library complete — keep it up-to-the-mintite and profit
accordingly. Get both Ghirardi’s RADIO TROUBLESHOOTER’S HANDBOOK

THIS IS THE BOOK THAT and MODERN RADIO SERVICING —a big $10 value for only $9.50 ($10.50
foreign). Over 2,000 pages chock-full of the finest, most practical help money

WILL TEACH YOU RADIQ  can buy!
SERVICE WORK Right! r-------—-—-——---

. - TECHNICAL DIVISION, Murray Hill Books, Inc.
Ghirardi's famous 1300-page MODERN D . ; 2 y 53y 8CT
RADIO SERVICING is o hacd-hitting, 1n. N P 515 22 Madison Ave, New York 16, N. Y.

5 3 3 0 Enclosed find $5 ($5.50 forei :
fensely prachca| course ‘m mod.ern service TROUBLESHOOTER'S( MAN[??II.[,m)nus?:aldG;m;:nll‘_l]sse:flwc?gn.m(lltnhnl!.ng.nko
work . . . the only single, inexpensive

: l only) for this amount plus postage. [ may return the book at the end of 5 dnyi
T book that gives a thorough explanation of l Bl Dags
Dnly $5 the workings of all Test Instruments; Re-
ceiver Troubleshooting Procedure; Circuit I

O MODERN RADIO SERVICING, %5 ($5.50 forelgn)
{J Check here if you wish to take advantage of MONEY.

. SOC“’::QP:;:S_ or Analysis; Testing and Repair of Com-

. ponent Parts; lInstallation; Adjustment; l 5

ame

SAYING COMBINATION OFFER (see above).

£J $9.50 enclosed ($10.50 foreign) or {J send both big
3 Special Money-  Maintenance; etc. 706 illustrations, 720
ving Combination self-testing review questions, 766 different I Address

books C.0.D. (in U. S. A. only).
fer Above Coupon  topics.

Clty & DISt. NO...oouuneitocnsns oo s o somns omsesisass State
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" DUSTLESSTOWN, OHIO *

@ It’s the little things that loom biggest
in the manufacture of delicate electrical
measuring instruments. Little things like
specks of dust or breath condensation
can play havoc with accuracy. That'’s
why Triplett Instruments are made in
spotless manufacturing departments; why

the air is washed clean, de-humidified and

® o

4 @ SERVICE, JANUARY, 1945 -

&, Tripledd

ELECTRICAL INSTRUMENT CO. srureron, outo

temperat'ure-controlled; why every step
in their mass production is protected.
As a result Triplett Instruments perform
better, last longer and render greater

service value.

Extra Care in our work puts Extra

Value in your Triplett Instrument.




" DETROIA RADID
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RECIPE FOR “PRECISION-EL”

S B

Back to work with a smile—These men and women look for-
ward to their jobs each day. They're Meissner's famed
“precision-el.”” With many of them working to produce
vital electronic equipment for the Armed Forces is a “‘family
affair,” for a place in this home front army of ‘' precision-el”
isn't restricted only to dad — mother, brother and sister con-
tribute to the quality of Meissner products, too.

Splitting thousandths of an inch is all in the days work for this
skilled maclrinist, yet he finds new reason to smile with each
job done better. He, and hundreds like him, are responsible

13

for the recognition of Meissner’s ‘“‘precision-el” by an exact-

ing precision industry.

6 o SERVICE, JANUARY, 1945

(MT. CARMEL STYLE)

Take Mt. Carmel, Illinois, a typical American city, where
men and women can work to produce and acquire the better
things of life. Add pleasant and congenial working condi-
tions like those you'll find at Meissner, exacting jobs like
those you'll find in electronics — wait for the smile that
means pride in a precision piece of work well done, and —
presto — there you have it — “‘precision-el.”

The men and women whose progress is shown on these
pages are typical of Meissner famed ‘‘precision-el.” Look
at them. You'll find them just one more reason why Meiss-
ner products, precision built by “precision-el,”” do your
job better.

“Precision-el” at work—still smiling, intent on the job at hand. Now it's
a job that will bring victory nearer . .. After victory, it will be a job
that makes for better living. Always, it's a better job, thasks to the
smile that's always there.

Easy Way To “Step Up” 0ld Receivers!

Designed primarily as original parts
in high-gain receivers, these Meissner
Ferrocart 1. F. Input and Output
Transformers get top results in step-
ping up performance of today's well-
worn receivers. Their special pow-
dered iron core permits higher “Q"
with resultant increase in selectivity
and gain. All units double-tuned,
with ceramic base, mica dielectric
trimmers, thoroughly impregnated
Litz wire, and shield with black
crackle finish. Frequency range, 360-
600. List price, $2.20 each.

WEISSVER

MANUFACTURING COMPANY « MT. CARMEL, iLL.

ADVANCED ELECTRONIC RESEARCH AND MANUFACTURE
Export Division: 26 Warren St., New York; Cable: Simontrice




PLAN NOW FOR PROFITS—
From tomorrow’s big market
‘or G-E electronic tubes!

time NOW to look ahead
plan ahead —to when electronic
will again be available in vol-
e to inc the figures on the
rofit side of your ledger.
People then, as always, will buy
hat they know —and respect. They
ave known and bought G-E Mazda

for decades, until this name
as ne a symbol for light. Now
ey G-E electronic tubes in

ill-page General Electric radio

dvertisements that run in 18 lead

1g national magazines reaching
iders every month.

In addition, G-E tubes are brought
each week to the attention of 28,
000,000 radio listeners. Under the
very eyes of radio dealers and ser-
vice men a big, profitable market
tomorrow —when G-E tubes can be
supplied to all who want them—is
being built. Retailers who look con-
fidently ahead to prosperous times,
are making G-E tubes a “must’ for
their post-war stocks. Think back
over the years to how G-E Mazda
lamps have swelled the cash receipts
of thousands of stores! Then think
forward to the new, identical oppor-

tunity offered to radio dealers and
service men by G-E electronic tubes!
Soon this opportunity will be yours.
Prepare to take early advantage of
what it offers you in the way of
assured income and fullest parti-
cipation in the benefits of G-E
leadership. Write for the name of
your nearest G-E tube distributor.
Address Electronics Department,
General Electric, Schenectady 5,N.Y.

Tune in General Electric’'s “The
World Today” and hear the news
from the men who see it happen, every
evening except Sunday at 6:45E.W.T.
over CBS network. On Sunday evening
listen to the G-E ““All Girl Orchestra’
at 1I0E. W. T. over NBC.

GENERAL @ ELECTRIC

176-M.08%0
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RECIPE FOR “PRECISION-EL”

Back to work with a smile— These men and women look for-
ward to their jobs each day. They're Meissner’s famed
“precision-el.” \With many of them working to produce
vital electronic equipment for the Armed Forces is a “family
affair,” for a place in this home front army of * precision-el’"
isn't restricted only to dad — mother, brother and sister con-
tribute to the quality of Meissner products, too.

>
ey
.
»

s o

Splitting thousandths of an inch is all in the days work for this
skilled machinist, yet he finds new reason to smile with each
job done better. He, and hundreds like him, are responsible
for the recognition of Meissner’s *‘precision-el’’ by an exact-

ing precision industry. .
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(MT. CARMEL STYLE)

Take Mt. Carmel, lllinois, a typical American city, where
men and women can work to produce and acquire the better
things of life. Add pleasant and congenial working condi-
tions like those you'll find at Meissner, exacting jobs like
those you’ll find in electronics — wait for the smile that
means pride in a precision piece of work well done, and —
presto — there you have it — “'precision-el.”

The men and women whose progress is shown on these
pages are typical of Meissner famed ‘‘precision-el.” Look
at them. You'll find them just one more reason why Meiss-
ner products, precision built by ‘precision-el,”” do your
job better.

“Precision-el” at work—still smiling, intent on the job at hand. Now it's
a job that will bring victory nearer . .. After victory, it will be a job
that makes for better living. Always, it's a better job, thanks to the
smile that's always there.

Easy Way To “Step Up” OId Receivers!

Designed primarily as original parts
in high-gain receivers, these Meissner
Ferrocart 1. F. Input and Qutput
Transformers get top results in step-
ping up performance of today's well-
worn receivers, Their special pow-
dered iron core permits higher “Q"
with resultant increase in selectivity
and gain. All units double-tuned,
with ceramic base, mica dielectric
trimmers, thoroughly impregnated
Litz wire, and shield with black
crackle finish. Frequency range, 360-
600. List price, $2.20 each.

WEISSTVER

MANUFACTURING COMPANY « MT. CARMEL, ILL.

ADVANCED ELECTRONIC RESEARCH AND MANUFACTURE

Export Division: 256 Warren St., New York; Cable: Simontrice




\AGAZINES
'RADIO

'LAN NOW FOR PROFITS—
‘rom tomorrow’s big market
or G-E electronic tubes!

'S time NOW to look ahead
plan ahead —to when electronic
bes will again be available in vol-
ne to increase the figures on the
ofit side of your ledger.
ple then, as always, will buy
at they know —and respect. They
ve known and bought G-E Mazda
nps for decades, until this name
me a symbol for light. Now
y G-E electronic tubes in
ll-page General Electric radio
vertisements that run in 18 lead-
1g national magazines reaching
,000 readers every month.

In addition, G-E tubes are brought
each week to the attention of 28, -
000,000 radio listeners. Under the
very eyes of radio dealers and ser-
vice men a big, profitable market
tomorrow —when G-E tubes can be
supplied to all who want them—is
being built. Retailers who look con-
fidently ahead to prosperous times,
are making G-E tubes a “must’’ for
their post-war stocks. Think back
over the years to how G-E Mazda
lamps have swelled the cash receipts
of thousands of stores! Then think
forward to the new, identical oppor-

tunity offered to radio dealers and
service men by G-E electronic tubes!
Soon this opportunity will be yours.
Prepare to take early advantage of
what it offers you in the way of
assured income and fullest parti-
cipation in the benefits of G-E
leadership. Write for the name of
your nearest G-E tube distributor.
Address Electronics Department,
General Electric, Schenectady 5,N.Y.

Tune in General Electric’'s “The
World Today” and hear the news
from the men who see it happen, every
evening except Sunday at 6: 45 E.W.T.
over CBS network. On Sunday evening
listen to the G-E “All Girl Orchestra”
at10E. W. T. over NBC.

GENERAL @ ELECTRIC

178-Vi-88%0
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ALL FOUR MODELS DESCRIBED ON THIS PAGE ARE NOW AVAILABLE
FOR TEN-DAY DELIVERY ON PRIORITY OF AA-3 OR BETTER

THE MODEL 710

VOLT-OHM-MILLIAMMETER

* Sensitivity 1,000
ohms per volt on
both A.C. and
D.C. *Direct
reading. * Com-
pletely self-con-
tained. *No ex-

ternal source of

current required.

SPECIFICATIONS:

6 D.C. VOLTAGE RANGES: 0 to 15/60/150/300/600/1500 Volts
6 A.C. VOLTAGE RANGES: 0 to 15/60/150/300/600/1500 Volts
7 D.C. CURRENT RANGES: 0 to 3/15/50/150 Milliamperes
0 to 3/15/30 Amperes
A.C. CURRENT RANGE: 0 to 3 Amperes
5 RESISTANCE RANGES: 0 to 1,000/10,000/100,000 ohms
0 to | Megohm 0 to 10 Megohms

The MODEL 710 comes complete with
cover, self-contained batteries, test leads s . 5 o
and instructions. Size 6’ x 10’ x 10”.
Net weight 11 pounds. Price... .. .......

THE NEW MODEL P-25

MEASURES: SWITCH RESISTANCE, CONTACT
RESISTANCE, FRACTIONAL OHM STAND-
ARDS, ETC. INDISPENSABLE IN THE QUAN-
TITATIVE ANALYSIS OF ALLOYS BY THE RE-
SISTANCE CHECK METHOD; INSURES RAPID
ACCURATE BOND TESTING!!!

RANGE:
.00005
OHMS

TO

OHMS

FEATURES:
® Operates on self-contained battery-—no external source of current

required. . .
® Mirror scale on meter eleminates paralax enabling extremely accu-

rate readings.
® Linear scale.

SPECIFICATIONS:

® Accuracy—19% or better at any point,

® The built-in standard resistors are all of the 4 terminal type and
are individually adjusted to an accuracy of 2 of 1¢ . )

® Circuit employed is exclusive adaptation of the potentiometric

method of low resistance measurement.

Model P-25 Millichmer comes complete s 5 o
with battery, all test leads and instruc- .

tioms. Price ..........c.vcoeicibieeiienneny,

THE MODEL 610-B

MEG-O-METER

INSULATION TESTER!!

INDICATES
LEAKAGE UP TO

200

MEGOHMS

AT A TEST
POTENTIAL OF

500 VOLTS
D.C.

NO HAND CRANKING:
The 500 Volt Test Potential is made instantly available by throw-
ing the front panel toggle switch.

DIRECT READING:

All calibrations printed in large easy-to-read type enabling exact
determination of leakages from 0 to 200 Megohms.

3 RESISTANCE RANGES:

In addition to the 0 to 200 Megohm Range which is.used for
insulation testing two additional lower ranges are provided,
0 to 20,000 Ohms and 0 to 2 Megohms.

Model 610-B comes housed in hand-

rubbed, rugged Oak Cabinet complete s 6 ! o 50
with cover, self-contained batteries, test

leads and instructions. Omly ..

THE MODEL 720

A.C. AMMETER

MEASURES A.C. CURRENT UP TO

200 AMPERES

e T S T

4 RANGES: 0 to 10/50/100/200 Amperes 3
The Model 720 combines the two most efficient methods of measuring
A.C. Current. Heavy-duty binding posts on front panel used for
measuring low currents to 50 Amperes. Builtain torroid transformer
permits measurement of currents up to 200 Amperes without breaking
line. Necessary only to insert either leg of the line through front
panel core opening.

Model 720 comes housed in heavy-duty,
leatherette covered cabinet, complete s & 5 o
with cover and instructions. Size 13’ x

7’ x 4%”. Price...

SUPERIOR INSTRUMENTS CO.

Dept. B, 227 Fulton Street

New York 7, New York
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It goes in the radio service business, too. e We don't blame you for
taking what you can get, Mr Radio Service Man. e We know you are a business
man and that you have a job to do. We understand why you have
to accept spot merchandise in a pinch like this. ® We also believe, however,

that you think along sound lines, that you really want BRANDED

: MERCHANDISE, and that ordinarily you depend
\” l7@ 0}@A WLIEH . on the reputation of the manufacturer who
¢ g h ~ stands back of that merchandise. ® Uncle
’ CQh. QUI'{- Se”mQ - . Sam, who is the most careful of buyers and
odf'lh—fhe“%JOOV i . who thinks about reputations, has drafted
VnerZ"VdellQe, am} g IRC Resistors and Controls. That leaves us
QET b@&k -(-0 I—RC Jﬁ leaving you out on a limb. (Remember —

scarcity, these days is a mark of leadership!)
® Most people are fed up with substitutions. They've had too much oleo-

margarine, too many ersatz non-elastic girdles, and cigarettes with unheard-
of names. Just as soon as they can, they want to get back to real
things ~- dependables. e We hope that goes for you and IRC Resistors

and Controls. It looks now as if things might ease up soon -- and we
could again build on quality together.

& Oy,
NG
Q,
2
\> &
€ Hpppre W

401 N. BROAD ST. « PHILADELPHIA 8, PA.

N
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z
7,

0
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We can all see with the naked eye that the
Payroll Savings Plan provides the most
stable method of war financing. Analyze it
under the X-ray of sound economics and
other important advantages are evident.
A continuous check on inflation, the
Payroll Savings Plan helps American In-
dustry to build the economic stability upon
which future profits depend. Billions of
dollars, invested in War Bonds through
this greatest of all savings plans, represent
a ""high level’’ market for postwar products.
Meanwhile, putting over Payroll Savings
Plans fogether establishes a friendlier re-

lationship between management and labor.

To working America the Payroll Savings
Plan offers many new and desirable oppor-
tunities. Through this systematic “invest-
ment in victory,” homes, education for
their children and nest eggs for their old
age are today within the reach of millions.

The benefits of the Payroll Savings Plan
to both management and labor are national
benefits. Instilling the thrift principle in
the mind of the working men and women,
the Payroll Savings Plan assures their
future security—and is a definite contribu-
tion to the prosperity of postwar Americal!

The Treasury Departmens acknowledges with appreciation the publicasion of this message by

SERVICE

10 ® SERVICE, JANUARY, 1945

This 55 an official U.S. Treasury asdversisement prepared under the auspices of Treasury Department and War Advertising Council.



SPRAGUE TRADING POST

"T" is for TROPICALIZED!
. .. and it means that standard Sprague KOOLOHMS now
have the same high degree of humidity protection formerly
available only on special order to match exacting military speci-

fications.

ceramic outer shell and a new type of end seal.

This new standard construction includes a glazed

Catalog desig-

nations remain the same except that the letter “T” has been

added to the old type numbers.

Thus, once again Sprague leads the way! No need for you to
study and choose between power wire wound resistor types or

coatings.

One type of KOOLOHMS, the standard type, does

the job—under any climatic condition, anywhere in the world!

FOR SALE OR TRADE—Melssner 12-tube.
5-band recelver, last made In 1942; good
condition, $120. Diagram, ete., on request.
Want  Hickok 155 Traceometer, Supreme
562 Audolyzer. or 560-A Vedolyzer, RCA
182 Rider Chanalyst or Melssner 9-1040
Analyst, Halllerafter S-22-R, or $-20, or
8-20-R, Howard 437-A, 436-A, or 435-A.
Ehcophone EC, EC-3 or EC-2, or Howard
445, Mike Blackwell, 360 W. California
Ave., Memphis 5, Tenn.

WANTED—8ky Buddy or BEchophone EC-1
in good condition. State price. Cpl. Frank
Debski, Squadron °'D,”" Army Alr Base,
Santa Maria. Calif

URGENTLY NEEDED — ‘Television re
~eivers. transmitters, cameras, cathode ray
tubes, lconoscope, etc. Send plctures, de
seription and prices air mail. All inquiries
answered. P, 0. Jorgenson., 1437 W, 41st
Ave., Vancouver. B. Canada.

URGENTLY NEEDED—Following tubes:
25Z5°s. 50L6°s, 12SA7’s, 1AT’s. Also port-
able lab. tube tester and V-0-M comb. or
mall radlo, table model. or portable. A.
Tanner. 421 E. 22nd St., New York, N. Y.

WANTED—Car radio to it 1941 model
Plymouth. Also 45 volt and 90 1%-volt
batterles. G. S. Bennage, Marionville, Mo.
FOR SALE #189 Supreme Sig. gen.,
cood condition. Also want 6., 12, 25, 35
ind 50-volt tubes. Joe F. Ries, 1521 S.
Kent St., Arlington, Va,

FOR TRADE—Llave a number of tubes.
neter-tested. perfect. not hox~?: GAGT,
yV4, 5U4, 5Z3, 807, IV, 8A6, ¢V, Want
Astatic phono pick-up. phono turntable
1G.1.) and camera A anastigmat or
milar. C. Wnchmrzss 78-15 68th Rd..
\Middle Villago 1, Y.

"OR SALE-—Atlas 6’ lathe with all gears:
wto longitudinal feed; 4°°-4 jaw chuck.
*"-3 jaw chuck, centers. face plate, 4-tool
olders with cutting teols, thread cutter.
ollower rest. milling attachment, taper at-
achment, %-h.p. motor. Like now, Weston
ube checker No. 661. Sound Radio &
ﬂ'leclmn}m

'3

210 Kings Highway, Brooklyn

WANTED — Tube tester. sig. gen. and

V-0-M multitester; any type in working

condition. Wentworth, 1559 St.

J.
Stephens Rd., Mobile 17, Ala.

WANTED—1, 2, or 3-tube recelver, pre-
ferably AC. Not over $4. Lt. W. E. Brow-
nell, 0-1558840, 1247 Cook St., Lakewood

7. Ohlo.

WANTED—Following tubes, any Quanmy
50L6s, 128SA7  128Q7, 1H5. 1A7

35Lg, 2516, 12A8. F. F. Moncrlef, 8830
Fourth St.. Port Arthur, Texas.
WANTED—AIl types slide rules. including
Cooke’'s Radlo Slide Rule. Will trade

Cooke’s Radio Math. Book. Also have two
Jewell meters from Jewell %199 set tester.
Sgt. Tony Owsiany, 103rd Army Afrways
Communication Sqdn.. 232 E. Main St.,
Logan, Ohio,

URGENTLY NEEDED-—Modern tube test-
er: all-wave sig generator-analyzer; Rider's
Manuals 6-7-8. Y. Alleman, 2419
Sharon Ave.. Dallas 11, Texas.

WANTED—Recorder and play-back unit,
including mike. Describe tube layout of
amplifler circuit. what type mike, cutter,
play-back unit. State price. J. D, White,
1164 Lamar Ave., Memphis 4, Tenn.

FOR SALE — Radio City Products %663
electronic multitester. used a few times,
John Anderson. 514 South Park St., Eliza-
beth, N.

,FOR SALE OR TRADE — Have Webber
* 220 oscillator, Philco 088 sigz. gen.. both
all-wa¥e and battery power. Also Gerns-
back manuals vols, T and TI. Want: Solar
CE. QCA or BCC condenser tester and
superlor channel analyzer. Ray Parker. 112
Avenue C. West, Kingman, Kans.

WANTED — Tubes: 147. IN5. 145. 3Q5,
SO0L8, 3516, 35Z5, 12A8. 8A7, 6A8, 6597,
85Q7 and others. State quantity and price.
Also want Rider's manual and voltohmeter.
lave for sale or trade gasoline motor for
Easy washing machine. Used only a few
lll]lll(es.‘ G. S. Hobbs, P. 0. Box 697, Suf-
folk, Va

WANTED—Complete used set or single
volumes Rider manuals. Edmond McGee,
41 Birch St., Worcester 3, Mass.

FOR SALE—HIigh fidelity PA tuner com-
plete with 9 tubes, $17.50; Detrola table
radio in perfect condition. $15: new 18-
watt amplifier with mlke., cables and
speakers: new crystal plck-ups: new 12-inch
heavy duty PM speakers. $15 complete
record player. Also small quantity of
tubes. . Jarden, 7149 Ardlelgh St..
Phlladelphla 19, Pa.

FOR TRADE—Knlght recordlng and play
back unit. John L. Werner, R. D. 1,
Middleport, Ohio.

FOR SALE OR TRADE-—@0-watt ampllfler
using  68J7. 6C5, 6C6. 6N7. 2/6F6’s,
2/6L8%s, 2/83's rectifier with separate
plate wlndlngs on transformer. Transformer
coupled with tapped output 3-8-12-250-500
ohm lines. Sell for $75 or trade. What
have you? Also have 1940-41 N.R.1. course
for swap. Want receivers. Stanley Barth-
ier:jun. 2508% S. Nebraska St., Marion,
nd.

WANTED—Complete N.R.I. or Sprayberry
course. State age, conditlon. price. Cash,
latest tubes or G.E. tube tester. not late
model. Albert Spector, 178 Cornell St.,
Roslindale 31, Mass.

URGENTLY NEEDED—Cash for Rlders
Manuals VI-XIII. Also 110v AC. phono
motor and pick-up. Lyle C. Newell, 113
E. Arrow Wood Lane, Oak Itldge, Tenn.

URGENTLY NEEDED — Rider’s manuals
vols. VIII-XIII inc., any condition if no
pages missing. Must be reasonable. Buford
Brown, Box 307, Trlon, Ga.

WANTED—Late tube tester; sig. gen.:
6 7 or 8-in. V-0-M: panel meter; also
stock for radlo shop. F. Tartaglino, 63
Hoffman St., Torrington, Conn.

WANTED — Following tubes:
12A8, 50L6, 128A7, 128K7, 12Q7. 12K7.
35Z5, 35Z4, 6SA7, 25Z8. 11726. new or
used. Viector's Radlo, 11036 E. Jefferson,
Detroit, Mich.

WANTED—Up-to-date set analyzer, test
speaker and signal tracer. Need tubes 27,
30, 35, 56, 41, 40, 80. Edward D. Shar-
low, 1344 Eastland Ave., Akron, Ohlo.

FOR TRADE—Dlamond polnt tube tester

25Z5, 1A7,

meter: DC milllampere meter: various
tubes, audio transformers, chokes, ete
Want Readrite volt-mjlilampere. Write for

list. Herb's Radlo Service, 217 8. Wooster
Ave., Strasburg, Ohlo.

WANTED -— Used or new photo motors,

pick-ups and record players. Darvld
Bensman, North High School, Sheboygan,
Wise.

WANTED —Rider manuals vols, 8-13, will

buy single volumes. Theodore Lohr. 140-28

247th St.. Rosedale. L. I

FOR SALE—QST magazine, 1927 through
1934, complete with indexes, $10, H. D
:;ormn Wm. G. Brown Co., Gloucester,
~slass,

—SEND US YOUR OWN AD TODAY!

For cver two years now, the Sprague Trading Post has been helping
radio men get the materials they need or dispose of radio materials
Literally thousands of transactions have been made
Hundreds of servicemen have expressed their
sincere appreciation of the help thus rendered.

Send your own ad to us today.
words or less-—confine it to radio materials,
run it FREE OF CHARGE in the first available issue of one of the
five radio magazines wherein the Trading Post appears every month.

HARRY KALKER, Sales Manager.

they do not need.
through this service.

FOR SALE—Weston exposure meter, cine
No. 819, with leather pouoh and neckband.
Used very little. €ost $24. Will trade
for part payment on any test instrument
except V-O-M or oscillator. P. K. Kall-
meyer, 1511 145th PL.. Whitestone. L. I

WANTED — Tube checker that tests all
tubes: up-to-date tube chart included.
Flrst answer gets the sale. M. E. Zucea-
rello, It. 2. Jefferson Hlighway, Baton
Rouge, La.

FOR SALE—Dual-speed record player with
high fidelity ampllifier. fine PM speaker,
heavy duty G. I. motor, beautiful cabinet.
Also  Webster deluxe jntermix record
changer: plays fifteen 10 or 12-inch records
automatically intermixed; low pressure
crystal pick-up: housed in table model
cablnet. D. Jarden, 7149 Ardleigh St..
Philadelphla 19, Pa.

WANTED — One each 101 Short Wave
Hookups®*; *‘10 Most Popular Short Wave
Receivers”’; Hammarlund *’Short Wave
Manual”’. Norman Brown, Box 420, Bran.
don, Manttoba, Canada.

FOR SALE — New Vertrod %100 house
radio pole antenna kit with instructions,
$5: Philco di-pole antenna, 50-ft. lead-in.
$5; GTC Porta Power Pak, 1%v to AC.
$7.50: audio chokes, 25¢ ea.: Bud 2.5
M.H.R.F. choke, 50¢; three 9 prong plug-
in bakelite colls, 25¢: back numbers Radio
Craft and Short Wave Craft, 5¢ ea. Edwin
T. Larason, Box 46, Martinsburg, Ohilo.

WANTED-—Noble 30-watt amplifier with 2
speakers and mike. Al;o want Rider Chan-
alyst or a V-T-V-M. P. B. Davies, 122
Syndicate Ave., Fort Willlam, Ontario.
Canada.

WANTED—Rek-0-Cut 12’ or 16’ record-
ing mechanism, or similar overhead arbor
type cutter, crystal head preferred. Bruce
Piper, Olney. Il

WANT TO BUY — Any quantity of most
any type radio tubges—baxed. original fac-
tory-sealed.  State quantities and quote
prices. Radio Labs, 119 8. Water St..
Mobile 21, Ala.

FOR SALE — Supreme 243 tube tester.
$10. RCA 3-inch osclllograph, TMV122B,
$75. Excellent condition. Ralph Hunter,
12 North 8t., Catskill, N. Y.

FOR SALE—Hammarlund comet-pro com-
munications receiver: speaker in cabinet;
power supply, AC coils, 10-20-40-80 meters
full coverage. Excellent operating condition,
Complete, $45. Herman Fischer, 626 Carl-
ton Ave., Brooklyn 17. N, Y.

FOR SALE OR TRADE—Hickok #51X
tuhe tester & analyzer; Sky Champlon
with X-tal and 8 meter, Want SX-17 or
late model Hickok #510X or what have
you? J. Wm. Anderson, 2506 West Ave.
33. Los Angeles 41, Calif.

Write PLAINLY—hold it to 40
1f uoceptnble. we'll gladly

Dept. $S-15, SPRAGUE PRODUCTS CO., North Adams, Mass.

Jobbing Distributing Organization for Products of the Spracue Blectric Co.

SPRAGUE CONDENSERS
KOOLOHM RESISTORS

TM, REGISTERED U. S. PATENT OFFICE

Obviously, Sprague cannot assume any responsihility, or guarantee goods, services, etc., which might be exchanged through the above advertisements
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- SYLVANIA NEWS

RADIO SERVICE EDITION

Published in the Interests of Better Sight and Sound | 1945

Sylvania Launches Broad Study of

Public’s Wants in Sets and Tubes

Servicemen’s Problems to Get Special
Consideration in Nationwide Survey

As a major step in its consistent policy of assisting radio servicemen to
carry on their business efficiently and profitably, Sylvania Electric Products
Inc. is launching a nationwide survey of the trends of public preferences
and buying habits in the field of radio and television sets and tubes. The

Among the newest of Sylvania Electric’s
helps for servicemen is a large chart,
measuring about 32 by 43 inches, and
lithographed in 4 colors, showing in full
detail the parts and assembly of a Sylvania
Lock-In Radio Receiving Tube. The chart,

PARTS AND ASSEMBLY OF A SYLVANIA
LOCK-IN RADIO RECEIVING TUSBE

I

M Hlmu ‘”L -.
mE = Pein

A oot s (123
omacion

v SYCVANIA ELECTRIC PRODUCTS INC. V'

which is reproduced in the accompanying
illustration, clearly shows the location of
each part in the complete assembly of the
tube.

This chart is being distributed to ser-
vicemen throughout the country, and is
free on request to Emporium, Pa.

SYLVESTER SURVEY

““I wonder if I could have your views on
what the postwar radio will be like?”

HANDY UNMIT LIGHTS
HARD-TO-REACH SPOTS

The Sylvania Fluorescent Extension Cord
Lamp, which fits through openings as
small as 2 inches square, brings the ad-
vantages of fluorescent lighting to hard-
to-reach spots, and may prove a useful
tool for the serviceman.

information is expected to be of great
value to servicemen in planning for post-
war.

Thousands of personal interviews will

Here is the first of the new Sylvania
questionnaire advertisements.

be conducted with set owners, to deter-
mine the types of new sets they plan to
buy, and also to study the market for
postwar renovation of old sets
ﬁ M and for tube replacements. In
&5# - addition, Sylvania Electric is
&--" initiating a series of question-
naire advertisements, which
will reach millions of readers of national
and general business magazines.

These advertisements will stimulate
public interest in getting the
most out of radio and tele-
vision, and hence will
helptobuild business
for the service-
man. Results of the survey will be pub-
lished in future issues of SyLvania NEWs.

)

SYLVANIA ¥'ELECTRIC

SYLVANIA ELECTRIC PRODUCTS INC., Radio Division, Emporium, Pa.

MAKERS OF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, ACCESSORIES: INCANDESCENT LAMPS
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Left, rapid-fire intercommunicating system unit used by the Navy.

(Courtesy Executone.)

Below, commercial intercommunicating system unit. (Courtesy Operadio.)

INTERCOMMUNICATOR
AMPLIFIERS AND SYSTEMS

N IRCUITS employed in inter-
communicator amplifiers are
similar in many respects to

ose used in receiver and p-a audio

stems.  The multiplicity of switch-

g circuits usually makes the inter-

mmunicator schematic wiring dia-

ame appear quite complicated at
st giance. However, the circuits

e really not so complicated, for usu-

y the switching and wiring to each

mote station is merely a duplicate

all the others,

ypes of Intercommunicator Systems

There are several types of intercom-
anicator systems—each designed to
fill certain operating requirements.
e more simple systems consist pri-
arily of a powered master station
hose output may be switched to one

by ALFRED A. GHIRARDI

Advisory Editor

or more remote stations (either in-
dividually or collectively) in order to
talk to them. The remote stations may,
individually, talk back to the master
station, utilizing the amplifier in the
master station to amplify the speech
signals in both cases. The master sta-
tion comprises a 2- or 3-stage audio
amplifier and power supply of con-
ventional design, delivering from 1 to
5 watts to either a p-m speaker or
line-matching transformer it contains.
P-m speakers are used in both master
and remote stations, functioning both
as microphones and speakers in each.
The remote stations usually make use
of some type of momentary switch to
call the master station, but this is not
necessary in all systems. The Philco-
phone is an example of this design.
Some installations use a master type
of unit for all of the stations so that

a remote station may call the master
even with the master turned off. Natu-
rally since each station in such sys-
tems contains an amplifier and all as-
sociated equipment, they are more ex-
pensive than the simpler types. A
more important advantage of such a
system is that a higher level signal
is transmitted, reducing the possibility
of hum or noise pickup on long cir-
cuits.  Most systems do not provide
for intercommunication between re-
mote stations, but a few do.

G.E. Handy-Phone System

One of General Electric’s simple 2-
way loudspeaker intercommunicator
systems, the Handy-Phone, is illus-
trated in Fig. 1. This is designed
for use in offices, houses, small hos-
pitals or other places where voice

SERVICE, JANUARY, 1945 o 13
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communication between a central lead of the power supply. This B-

master station and from one to four
remote stations is desired. The sys-
tem consists of one FM-41 master sta-
tion and from one to four FS-5 re-
mote speaker-phone stations.

The master station has a three-stage
audio amplifier composed of two 6FS-
triode stages and a 43-pentode output
with some unusual equalizers and se-
ries resistors to limit overloading. The
input transformer T, is loaded with
10,000 ohms (resistor R,), and a se-
ries resistance of 36,000 ohms, R,
appears in the grid circuit. The volume
control potentiometer, R,, is located in
the grid circuit of the second tube.
Sincé its value is only 50,000 ohms,
an attenuating resistor, R,, of 100,000
ohms is ued ahead of it to limit the
gain. Another series limiting resistor,
R,., of 36,000 ohms is connected in se-
ries with the grid.

The twe 6F5 tubes use the common
1,000-ohm self-biasing resistor, Rs, for
obtaining grid bias. This is bypassed
by 20-mfd condenser,C,. The 43-pow-
er output stage is conventional. It is
self-biased by the voltage drop in 680-
ohm cathode resistor R, bypassed by
10-mfd condenser C,. A .005-mfd
equalizing condenser, Cs, is connected
across the output transformer.

A 25Z5 supplies half-wave power
through a heavy choke and dual 16-mfd
filter section. The heaters of all tubes,
and the dial lights with their shunt
ballast resistor R,, are all in series and
are furnished current from the power
line through a dropping resistor R..
Note that the chassis is not the B-

lead is bypassed to the chassis through
the condenser Cs.

When the system is operated from
an a-c source, all d-c potentials are
supplied by the 25Z5 rectifier tube and
its associated filter circuit. The tube
is connected as a half-wave rectifier.

When the system is operated from
a d-c source, the 25Z5 rectifier tube
and filter remain in the circuit and
serve two purposes. If the power cord
should be plugged in with incorrect
polarity, the 25Z5 tube protects the fil-
ter condensers from damage. On cor-
rect d-c polarity the 25Z5 tube passes
the d-c and the filter circuit aids in
smoothing the supply voltage, thus
minimizing line noise.

The speaker-phone used in this unit
is simply a permanent-magnet type
loudspeaker and may be connected at
will, either as a microphone to the in-
put circuit of the amplifier, or as a
loudspeaker to the output circuit of the
amplifier by means of the talk-listen
switch S,.

Each type FS-5 remote station uses
a similar speaker-phone of the perma-
nent-magnet type, but does not incor-
porate an amplifier or power supply;
all operating power being supplied
from the master station unit. De-
pending upon whether the remote
station is speaking, or being spoken
to, its speaker is connected either to
the fnput or output circuits of the am-

Fig. 2. Master station of Operadio 420B-12,
with a flexible switching system.

'
i
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plifier in the master unit by means of
the talk-listen switch S,.

In operation when the talk-listen
switch, S,, is in the normal listen po-
sition, the remote station functions as
a microphone and is connected to the
input of the amplifier, while the master
station speaker is connected across the
output of the amplifier. However,
when S, is placed in the talk position,
the master station speaker functions
as a microphone and is connected to
the input of the amplifier, while the re.
mote station is connected to the outpys
of the amplifier and functions as g
speaker. The selector switch, S,, con-
nects either any one individual remote
station or all remote stations to the
master unit. When it is turned to the
all position, the remote station units
are connected in a series-parallel com-
bination across the output of the am-
plifier.

Other Popular Systems

The schematic diagram in Fig. 2
shows the circuit arrangement in the
master station of Operadio’s 420B-12,
The unit consists of an input trans-
former T,, 2-stage high-gain ampli-
fier, output transformer T,, p-m speak-
er-microphone, and power supply. A
more or less complicated switching
system is included, depending upon
the number of remote stations to be
employed, and their type.

The input transformer T,, is pro-
vided with two primary windings and
an electrostatic shield. A low-imped-
ance primary (top winding in the dia-
gram) is provided as a match for the
microphone voice coil when the unit is
acting as a transmitter to talk to a
remote station. An intermediate-im-
pedance winding with centertap is
used to match the line when the unit
is in the receiving position. The line
is balanced to ground, the centertap
being connected to the chassis. The
power supply is isolated from the
chassis but connected by the .025-mfd
capacitor C,. An equalizer is con-
nected across the secondary of the in-
put transformer, and a 30,000-ohm
anti-overload resistor, R,, is used in
series with the control-grid of the
12SJ7 first audio tube. The volume
control, Py, is at the grid circuit of
the 50L6 second audio tube.

The output transformer is provided
with two secondaries and also a shield.
A low-impedance winding (upper
one) matches the voice coil, and a
somewhat higher impedance winding
(lower one)feeds the line. A. stand-
ard 35Z5 rectifier supply using a
choke filter for the first section and
a resistance for the second provides
adequate ﬁltermg A .00025-mfd con-
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denser, C,, is connected directly across
the line cord for bypassing r-f disturh-
ances.

A simpler master station, USL 300-
5, with arrangements for five remote
stations is illustrated in Fig. 3. The
wiring of one of the remote stations
also is included in this diagram. The
system uses a 6F5 triode and 25L6-
power stage with the 350,000-ohm vol-
ume control at the input. The same
amplifier is available in the 302 type,
which provides a simple switch for
only a single out-going circuit. How-
ever, up to four remote station units
may be connected in parallel to this
one circuit.

In the three intercommunicators de-
scribed thus far, communication can
only be carried on between the master
station and the remote stations, or vice
versa. A remote station caunot speak
to another remote station. Fig. 4
shows a versatile type of intercom-
municating system, USL 303, of the
low-impedance wired variety, one in
which any station may talk to any
other station. Also, a remote station
may call the master, even with the
master tuned off. All stations use the
same type of unit and are-really mas-
ter stations. Except for a few minor
circuit changes, the amplifier is sim-
ilar to that shown in Fig. 3.

Executone has several models sim-
ilar to those we have described, except
that they make use of 150 mil tubes;
128)7 first audio and 50L6 beam out-

Fig. 3. A master station, USL-300, with pro-
vision for 5 remotes.

put powered by a 35Z5 rectifier with
resistance filters. The input trans
formers contain static shields, and the
volume control is located in the second
stage. Large amplifiers and speakers
are available for voice-paging and in-
dustrial music systems.

Remler makes a number of wired
intercommunication sets, all of which
use a balanced-line for the interstation
wiring, neither side of the line heing
grounded. Fig. 5 shows the RM-2030
series master station unit which uses

a 12SC7 dual triode feeding a SOL6.
No grid bias is used on the first stage,
the grid return being made directly
through the secondary winding of in-
put transformer, 12. The second stage
has very low bias, obtained through a
270,000-ohm grid leak, 6. A 250-mmfd
condenser, C., is connected across the
input secondary. A 1-megohm vol-
ume control, 10, is located in the third
amplifier stage and has a high-fre-
quency boost arrangement which in-
creases the highs (in proportion) as
the volume is lowered. The 500-mmid
condenser, 8, across the top section of
the control accomplishes this. The

Fig. 4. A low-impe-
dance type of wir-
ed intercommunica-

tor system, USL-303,

providing conversa-

betweén
station.

tion any
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You can find out quickly by looking on page 12
of the RCA Tube Substitution Directory. You con also
find out what changes are involved in substituting
each of 9 other tube types for the 50L6-GT.

HIS is just one example of over 2000 substitutions

listed in this directory, which was published by RCA
to help you use available tubes in place of hard-to-get-
types. Here’s what’s in it:

1. Numerical-alphabetical listing of more than 300 RCA
receiving tube types.

2. In most cases, one or more types which can be used as
substitutes. Suggested substitutions are keyed to
cathode voltages and functional groupings in a
*Classified Chart of Receiving Tubes.”

3. Notations (with clear, detailed explanations) of space
limitations, and the wiring, filament- or heater-

SEND FOR RCA
. SUBSTITUTION DIRECTORY
63.4535-00

RCA, Commercial Engineering Section,
Dept. 62-88V, Harrison, New Jersey

Enclosed is 10¢ for TUBE SUBSTITUTION DIRECTORY FOR EMERGENCY
SERVICING OF CIVILIAN RECEIVERS. Please mail my copy at once to:

Name

Address

City.

16 ® SERVICE, JANUARY, 1945

circuit, and socket changes involved in making the
substitutions.

4. Sample calculations of series and shunt resistances in
heater strings.

If you do not already have this valuable RCA Directory,
ask your RCA distributor for a copy today ...or fill out
the coupon below and mail it, with 10¢ to cover mailing
costs, to RCA, Commercial Engineering Section, Devart-
ment 62.88V, Harrison, N. J.

This service help was produced by RCA to save your
time. And in servicing sets today, time saved means extra
dollars in your pocket. Keep looking to RCA for the kind
of practical support that keeps extra dollars in your pocket!

The Magic Brain of all electronic equipment is a Tube..."
and the fountain-head of modern Tube development is RCA.

Listen to “THE MUSIC
AMERICA LOVES BEST,"
Sundays, 4:30 .P.M,,
EWT, NBC Network
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Figs. 5 (above) and & (right). Remler models are shown
here. In Fig. 5 we have a series master model, and in Fig. &
appears the amplifier circuit of a 3-stage high gain unit.

50L6 power tube employs a 120-ohm
bias resistor, 21, without a capacitor.
A degenerative feedback loop, 20-19,
from plate to grid improves the qual-
ity. This consists of 1-megohm re-
sistor, 19, in series with 0.001-mid
condenser, 20,

The balanced-line transmission min-
imizes induction pickup from other
lines, power, telephone, buzzer or bell,
etc.; also from machinery with stray
fields, motors, contactors, transform-
ers, etc. The use of a balanced line for
the interstation wiring (neither side of
the line being grounded) necessitates
the use of a uniformly twisted pair of
wires for each voice circuit.

This system may be provided with
a buzzer installed in the master station
so that the master station may be
called by a remote station by means of
the buzzer signal when the remote sta-
tion desires to talk to the master. At

the remote stations at which such,

buzzer calling facilities are to be pro-
vided, calling switches must be in-
stalled. Then the procedure is: Call-
ing remote station turns its calling
switch to the call position. A test tone
buzz will be heard before the voice
reply if the master station is nof busy.
At the master station, the call of the
remote station is indicated by a buzzer
signal. To answer, the talk-listen con-
trol is turned to the talk position and
the call is acknowledged by voice. Re-
leasing the control to the listen posi-
tion enables the remote station to be
heard. When the conversation is fin-
ished, the talk-listen control at the
master station is returned to the
stand-by position.

All remote stations in this Remler
system are wired to the master sta-
tions in the same manner, regardless
of the size of the speaker-microphone
unit or the type of housing. A twisted
pair of wires (selector line) is re-
quired between the master and each
remote. For calling remote stations,

an additional pair of wires is neces-
sary. This second pair (buzzer line)
can be run in a loop, with the buzzer
line leads of each calling remote sta-
tion connected across it. Stranded
twisted-pair wire (No. 22) or 22-
gauge solid twisted pair duct wire is
suitable for interstation wiring runs
of up to 1,000". For over 1,000, No. 19
twisted pair wire should be used. For
runs of 3,000” or over, matching trans-
formers Remler 4402 or 4403 are re-
quired.

Fig. 6 shows the amplifier circuit of
the Remler series RM-2050 master
station which has some untisual fea-
tures, including a separate incoming-
signal volume control and an earphone
in addition to the speaker. The ampli-
fier is a 3-stage high-gain type with
6J7 pentode, 6SF5 triode and 6V6
beam output. Degenerative feedback
occurs in three separate circuits: Sec-
ond audio plate to first audio plate
through a 10-megohm resistor, 13;
current degeneration through the
1,000-ohm cathode bias resister, 19, on
the 6SF5; and third audio plate to
second audio plate via a 2.2-megohm
resistor, 14, and 0.01-mid capacitor 6.

Fig. 6. Reproducer used in an intercom-
municator system,
(Courtesy Executone)

The volume control, 18, is located in
the second stage and has the same
high boost circuit arrangement as does
the circuit of Fig. 5. A 15,000-ohm
load resistor, 23, is connected in par-
allel with the output transformer pri-
mary. A warning light shows when
the system is busy.

Whenr required, more than one re-
mote station can be connected to one
selector line ‘to operate simultaneously
when called by a master station. If two
remote stations are used, they must
be connected in parallel, When more
than two are used, they must be con-
nected in series groups of two stations
per group and the groups connected in
parallel across the selector line. If
there is an odd station, it must be con-
nected in parallel with a series group.
The volume of each station will be
reduced in proportion to the number
of stations operating simultaneously.

R-F and Other Types of Inter-
communicators

There are a few types of r-f inter-
communicators which utilize the exist-
ing power lines as a transmission
medium. These are actually carrier-
current systems which use frequencies
from 100 to 300 ke, accompanied by
insignificant radiation and a minimum
of interference. The master unit is
a bonafide radio transmitter, and the
renote stations are radio receivers.
Both must be connected on the sante
side of the watt-hour meter in the
power line, since any watt-hour meter
between them acts as a r-f choke,
greatly attenuating the signals. Some
of these systems suffer severely from
man - made electrical interference
caused by electric razors, series motors
and contact devices that operate on the
line used as the transmission medjum.

Other audio intercommunication

(Continued on page 31)
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Fig. | are plots for three different types of transformer ratios, plotted against load
impedance and reflected load. A4, 10,000 : 3 impedance ratio =— 57.7 : | turns ratio. B, 7,000 : 3 impedance ratio = 48.3 : | turns ratio.
C, 2,000 : 3 impedance ratio = 25.8 : | turns ratio. Fig. 2 is taken from.a standard tube manual and offers values of harmonic distortion

Output pentodes and tetrodes are referred to here.

LOUDSPEARKER

ANY Service Men are in-
M clined to use the broad speci-

fication of 7000-ohms, 10,000-
ohms, or 2000-ohms when ordering
speaker transformers. This practice
has a substantial following in our
country, and is a practice to be
avoided. For the practice is, of
course, a poor one.. Perhaps responsi-
bility lies to some extent in the
loosely-quoted speaker transformer
data, wherein primary impedance has
been cited, and specific loads omitted.
The practice of winding such trans-
formers for loads approximating the
values of voice coils in common use
ofttimes introduces ‘the problem of
harmonic distortion. This is par-
ticularly true of pentode output tubes,
and of beam tretrodes. Large varia-
tions in the value of load impedance
applied to a triode have only minor
effects so far as harmonic distortion is
concerned.

The problems of matching a source
to a load, is, so far as the Service Man
is concerned, simply one of trans-
former ratios, since he can and
must assume that the manufacturer
has provided sufficient primary turns
to assure good bass response and
transformer efficiency. Turns ratios,
valuable data for the Service Man are
not commonly quoted by manufacturers
of replacement speaker transformers.
A transformer merely reflects on its
primary. The load imposed on its
srcondary does not (apart from its
own losses) impose a load on the
primary until a load is applied to the
secondary. It is the turns ratio, and
not the number of primary turns

18 @ SERVICE, JANUARY, 1945

by E. B. MENZIES

Auckland, New Zealand

which therefore governs reflected im-
pedance.

This problem is somewhat more
acute today, since many of the exact
replacement transformers - are not
available.

Turns ratio of a transformer is the
square root of the impedance ratios
concerned. Hence,

itube load resistance

turns ratio =
voice coil impedance

This relation holds as long as all the
output power is taken from one sec-
ondary winding, as we have in receiv-
ers. If the turns ratio is calculated
from the foregoing, then the reflected
load on the primary may be: reflected

N
load = — J] X R, where N,=

N.
number of primary turns, N, = num-
ber of secondary turns, R = im-

pedance of load.

Let us take a case of matching a
6F6 (7000-ohm load) to a 3-ohm
voice coil. The above will give a
turns ratio of 483 to 1. Further,
calculation of the reflected load will
supplv the value, 7000 ohms.

If a transformer has the correct
ratio to match 7000 to 3 ohms, what
might happen if a 4-ohm load were
connected instead of three ohms. Fig.
1 offers graphs for three different

values of transformer ratio, plotted
against load impedance and reflected
load.

If we refer to curve B (the one to
refer to since it is drawn for the ratio
48.3 to 1), we note that at a voice
coil impedance of three ohms we have
a reflected impedance of 7000 ohms.
At the 4 ohm load point, however, we
see a reflected impedance of nearly
10,000 ohms. Now let us study Fig. 2,
which is taken from a standard tube
manual, and offers values of harmonic
distortion for various load impedances
for a 6F6 tube. We note that a rise
of plate-load impedance from 7000 to
10,000 ohms means a rise of the
second harmonic from zero to approxi-
mately 8%, and a rise of third har-
monic from about 7 to 119%. Inci-
dentally, the curves of Fig. 2 were
very probably drawn from tests made
with a resistive load, and distortion
percentages would be appreciably
higher with a speaker as load. The
speaker provides a load which varies
considerably with frequency, and is re-
active, not resistive over the major
portion of the audio frequency range.

It is apparent therefore that turns
ratio data is valuable. The simplest
way to ascertain turns ratio, if it is
not known, is to connect up the
primary of the transformer to the 110
volt a-c line, and measure the voltage
at the secondary or voice coil wind-
ing, with an accurate a-c meter. Since,
neglecting losses, turns ratio is equal
to voltage ratio, the turns ratio will

E,
be, turns ratio = —, where E, = pri-
E,




igs. 4 and 5 (left to right, above). Fig. 4, an audio system using 6B8 or 6F6 tubes, or their equivalents. Fig. 5, an audio sysie.m using
6Q7 and 6F6 or equivalents, with but one resistor R for feedback. lts value depends upon the driver plate load. Generally, its value
will be several times that of the plate resistor.

M A T C H

nary voltage (rms), E, = secondary
oltage (rms). Incidentally, no load
hould be applied to the secondary dur-
ng the check.

One further question must now be
pparent. If a transformer of the
xact required ratio is not available,
vhat can we do to assure best per-
ormance. The writer has used two
ifferent methods to overcome this
roblem.

The first method uses a reduction

f screen potential. When a speaker
ransformer, due to incorrect ratio,
resents a load to the output tube in
xcess of the optimum value, the re-
uired load for the tube may be in-
reased by reduction of screen and
ias potentials. Tube manuals carry
uch conversion charts; an extract
rom one of them appears in Fig. 3.
“he curves refer to output pentodes
nd beam tetrodes. To increase the
equired load impedance from 7000 to
0,000 ohms (about 40% increase) a
2% reduction of screen potential and
25% reduction of bias voltage is nec-
ssary. It should be remembered that
1 reducing screen voltage, the screen
wst  be adequately bypassed to
round.

Negative voltage feed-back was the
ther method used. The use of nega-
ve voltage feedback for the reduction
f harmonic distortion does not have
0 wide an application. But it was
ied and found effective.

Let us refer to Fig. 4 which ap-
lies to the audio and using 6B8 and
F6 tubes or their equivalents. With
1e plate-load resistor connected to

1

e ——————

point B no feedback is applied. Con-
necting to point A naturally applies
feedback. We must know the follow-
ing to apply this method correctly.

Voltage gain [M): Referring to Fig.
4 and assuming that R is very much
greater than X, voltage gain will be
E/e, where E = peak audio voltage
across transformary primary at full
output, = V2R, XW where W =
watts output. Ry = load impedance,
and e = maximum value of negative
bias, assuming grid is not driven posi-
tive.

. R,
Feedback fraction (B): B —

R.+R.
assuming that R, + R, is very much
greater than the load impedance.

Gain reduction factor = M/M, =1
— BM. Where M, = gain with feed
back and B is in this case negative.

Db loss = 20 log gain ratios (with
and without feedback).

Distortion reduction is also an im-
portant factor. Harmonic distortion
is reduced by a factor approximately
equal to the gain reduction factor.

D

Therefore D, =
gain reduction
factor

where D = distortion without feed-
back, and D, = distortion with feed-
back.

Typical Case

Let us assume a 6F6 operating as
a2 power output tube with a 250-volt

B supply, and operating according to
recommended conditions. Load im-
pedance will. be 7000 ohms; 3 watts
output. Calculating E, we find it
equal to /7000 X 3 = /21,000 =
145 volts approximately.

Assuming the grid driven to peak

of bias voltage, voltage gain
E 145

= — — = 906
e 16

In the feedback fraction calculation,
let us assume R, = 10,000 ohms and
R, = 100.000 ohms (typical values).

10,000 1
= — = .09.
10,000 + 100,000 11
The gain reduction factor = 1 —
BM = 1.82, B being negative.
Gain with feedback

M 9.06
= = = 5
gain reduction factor 1.82
Loss: Since gain ratios are pro-
portional to output voltages with
same input voltage, db loss = 20 log
9.06

B =

= 20 log 1.81 = 5.1 db.

5

Distortion reduction: since
D D
D, = =
gain reduction factor 1.82

distortion apparent through any mis-
match will be reduced by just under
one-half.

The application of negative feed
back is commendable, particularly if

(Continued on page 31)
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An asterisk preceding a listing indicates that a partial or complete circuit accompanies the text.

AMPLIFIERS

*Amplifiers for R-F. By Arnold
D. Peters

*Amplifier (Gibson EH-150).....
*A-M/F-M  Audio Unit (Zenith
1ZH 689 ) G s vatmble FE ob o a¥

*Frequency Control in Phonograph
Circuits. By Willard Moody..
P-A Systems for Industrial Uses
Increased by WPB (Editorial).
*Vega 180 (High Gain Amplifier)

ANTENNAS

*Antenna Coupling and Sw1tching
Methods (Part I).

Heller - arannn: - cummmidkes: : »
*Antenna Coupling and Switching
Methods (Part II). By M
Heller .o . Trmwao it RN TRELY: o' 5o
Antenna Education, A Necessity

for Postwar Servicing (Eds-
torsal) ...l
*Antenna Loading Problems. By
Barry Kassin ................

*Antenna System of Low Capacity
used in the Motorola 40-F re-
CEIVEr . x infiate bl b MRS

AUTO RADIO

*Motorola 40-F (Low-capacity an-
ténna System) | fds £s d0 s
*Philco C-1808 (Permeability-tuned)
*Philco’s Studebaker Auto Radio

(Mode! S-1826)

CONDENSERS

*Design and Appllcauon of Vari-
able Condensers. By A. A. Ghi-
YAYdi] .5 . o e o L B M b b B

Fixed Capacitors. By A A Gln
rardi

CONVERTERS

Converters.” By R. L. Stewart..

CHARTS

Disc Recording Control. By Don-
ald W o~ Aldowsl i Gaities v wamss

COVER DJIAGRAMS

*A-C V-T Voltmeter;
Packard Model 400A)

*An A-F Meter (RCA 306-A)....

*A-M/F-M Audio Unit; (Zenith
12 H 685 )i e o » iibltbls etia sl

*Analyzer-Tube Tester (Supreme
385

(Hewlett-

)
*British Dual-Band A-C Receiver
(Models EKCO AC77 and CT77)
*Magic-Eye V-T Voltmeter;
(Meissner Analyst)
*Motorola 40-F (low capacity an-
L B e o T oo - (qob 0By T
*Philco’s Studebaker Auto Radio
(Mode! S-1826)
*Receiver-Recorder (Belmont 797)
*Resistance-Tuned Oscillator
(Hewlett-Packard Series 200).
*Vacuum-Tube Voltmeter; (Meas-
ments Corporation Model 62)..

EDITORIALS

Anteuna Properties, Knowledge
of, Becoming a Necessity for
Postwar Servicing Work......

Battery Production Shortage
Ahead for Civilian Use.......

Business Practices

Electronic Equipment

Hearing Aid Servicing..........

Ignition Noise, being Studied by
the FMBI, SAE and RTPB.

Nov.
Dec.

July
Aug.

Mar,
Dec.

Mar.
April

Oct.
Jan.

Dec.
Dec.

Oct.

July
Aug.

Sept.

Oct.
Nov.

Aug.
Jan.

July
April
Feb.
Sept.
Dec.

Oct.
Nov.

Mar.
May

Oct.
Mar.

Nov.
Oct.

Feb.
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12
15

19
11

16

14

35

33

14
18

16
13

35
29
25
33

34
38

20
28

N o

Limitation Order L-76 Revocation
P-A Systems for Industrial Uses
Increased by
Preference Ratings and Parts. ...
Price Ceiling and Rating Rulings
of the OPA and WPB
Production of Scarce Tube Types,
WPB Program...............
Receiver Design versus Service
Requirements
Receiver Servicing
Receiver Survey
Service Men’s Place in Postwar
Servicing
.Standard Symbols
Television Postwar Expamnon

Sept.

Mar.
June

May
Jan.

Feb.
Aug.
July

Oct.
July,
April

ELECTRONIC APPLICATIONS

*Dual-Function Tube Circuits. By
Ralph T. Moran..............
Electronic Equipment (Editorial)
*Electronic Analyzers in Industry.
By S. J. Murcek
*Electronic Production Testing De-
vices (Part I). By S. J. Murcek
*Electronic Production Testing De-
vices (Part II). By S.J. Murcek
®*Electronic  Production _ Testing
Devices (Part III). By S. J.
Misircek FEa iy o - 5l o idii s
*Electronic Voltage and Speed
Regulators (Part I). By S. J.
Murcek

*Electronic Voltage and Spced
Regulators (Part II). By S J.
Murcek .............

*Electronic Voltage and S ee
Regulators (Part III). By l
I P T AT L

* Moisture Analyzer. By S. /

hivGek gl B8 . ad o sasansa

*Musical Instruments, Electronic.
By Willard Moody..........

*Point-O-Lite. By S. J. Murcek. .

*Photocontrol  Applications (Par!
I1.) By S. J. Murcek........

* Photoelectric Precision Gauge. By
S Murcek

*Special Electronic Tests (Part I).
y J. Murcek

*Special Electromc Tests (Part II).
By S. Murcek..

FEATURES

* Amplifiers for R-F. By Arnold D.
IPeter/sHE s \. . aw e
*A Study of AVC Systems.
Edward Arthur
* Antenna Coupling and Switching
Methods. (Part I). By M. E

i el e v MR st exe Ko i e s
*Antenna Coupling and Switching
Methods (Part 1I). By M. E
ot R o . . e i eiia s
*Antenna Loading Problems. By
Barry Kassin ..............
*A Simple, Versatile Signal Tracer.
.By H. L. Jellicorse..........
‘Cathode-Ray Oscillographs. By

Alfred A. Ghirards
*Constant Voltage Power Supply
Systems. By Mark Glaser and

Edward M. Glaser............
*Converters. By R. L. Stewart. ..
Demagnetizing Watches. By Barry

DaOts 4 o e e

*Design and Application of Vari-
able Condensers. By Alfred A.
Ghirardi

*Diode Detectors. By Arthur Moore

Disc Recording Control. By Don-

ald W. Aldous.........c.....
Disc Recording Control (Part II).
By Donald W. Aldous........

*Distribution Lines of the Sound
System. By Sidney Harman..
*Dual-Function Tube Circuits. By

Ralph T. Moran.............
*Electronic Analyzers in Industry.
y J. Mureek...... .....
*Electronic Controls. By S. J
Makcel viuhitbarttsrertpnsn
*Electronic Musical Instruments.
By Willard Moody...........

June
Nov.

Nov.
July
Aug.

Sept.
Feb.
Mar.

April
Nov.

Dec.
Nov.

Jan.
Nov.
May

June

Nov.
Nov.

Mar.

April
Jan.
June
Jan.

May
Sept.

July
Oct.

3
2
2
2
2
2
2
2
2
2
2

N

20
14
22

22

22

22

20

15
33

19
29
12
16

12

10

14
35
10

15

*Electronic Production Testing De-
vices. (PartI). By S.J. Murcek

*Electronic Production Testing De-
vices. (Part II). By
Murcek oo s..sesinsia. s BEbs

*Electronic_Production Testing Ds
vices (Part III). By S. 7

Murcek ........ccviiiiiiin..
*Electronic Voltage and Speed
Regulators (Part I). By §. J.
MMTCER e o) operogs o csensnests s shoma’
*Electronic Voltage and Speed
Regulators (Part 1I). By S. J.
MNiwooh el nte = =ppne l<nil
*Electronic Voltage and Speed

Regulators (Part III). By §. J.
Murcek
Evolution of The Clip. By Ralph
S. Mueller
*Fixed Capacitors. .
Ghirards
*Frequency Control in Phonograph

Circuits. By Willard Moody. .
*High Fidelity and Tone Control.
By Edward Asthur..........
'Instrumcm Design. By Willard
N00dy) Jgecontl ol ok -5 . ges
Magnetized Screwdriver. By
Barry Kassin .oon.oinnnnss
*Motorola 40-F (novel antenna
system receiver) .............
Old Timer’s Corner............
Old Timer's Corner............
*Photocontrol Applications (Part
I1I). By S.J. Murcek.........
Postwar Trends in Service Equip-
ment. By Raymond Soward..
*Ser-Cuits. By Henry Howard. ..
*Ser-Cuits. By Henry Howard. ..
*Ser-Cuits. By Henry Howard. ..
*Ser-Cuits. By Henry Howard. ..
*Ser-Cuits. By Henry Howard. .
*Ser-Cuits. By Henry Howard. ..
*Ser-Cuits. By Henry Howard . ..
*Ser-Cuits. By Henry Howard. ..
*Ser-Cuits. By Henry Howard. .
*Ser-Cuits. By Henry Howard. ..
*Ser-Cuits. By Henry Howard. ..
*Ser-Cuits. By Henry Howard. ..
*Servicing Automatic Record

Changers (Philco Types 35-1285;
35-1286)

Servicing in the Postwar Era. By
Charles A. Nichols...........
Servicing in the Postwar Era. By
H, Newell§:Zac-mec: 39
Servicing in the Postwar Era. By
H. Donley..............
Servicing in the Postwar Era. By
o Kaaf, B s 1 et
Servicing in the Postwar Era. By
M, 1. Sclimbeigadig-u-}sinaiid
Servicing in the Postwar Era. By
S. J. Thompson.......ocvnns.
Servicing in the Postwar Era. By
W. E. McConnell ...........
Servicing in the Postwar Era. By
Win Campbell .........0....
Servicing in the Postwar Era. By
w Jones ...l
Servicing in the Postwar Era. By
C. A. Nichols.......ccouvuus.
*Service Jobs in Wartime. By Wil-
lard Moody .“%W...5o-.c50en
*Signal Tracing with Multivibra.
tors. By M. E. Heller......
*Sound System Planning. By Sid-
ney Harman ................
*Special Electronic Tests (Part I).
y S. J. Murcek..........
*Special Electronic Tests (Part
II). By S. J. Murcek........
The EPEI Conference..........

The Service Man’s Future in Re-
ceiver Sales. By Henry Byrne.

Tool Demagnetization. By Barry
QST il alhh T s B e
Transformer Uses. By David V.
Chambers .........couuuinen
*Vacuum-Tube Voltmeter A Simple
By Ha"g R. Evans.........
War Brought Global Job to Serv-
icc Men in 1943. By W. L.
Jopes i sii &Mk dbeol K0 beviyh
Wartime Exchanges. By Harry
Kalkar' Mol iperedl g o

*Wartime Repairs (Service Con-
test First Prize Entry). By
Ray Pentecost ........co0uuss

July
Aug.

Sept,

Feb. .

April
July
Aug.
Aug.
Dec.
Sept.
Jan.

Sept.

Oct.
Oct.
Oct.
Oct.
Oct.
‘Oct.
Oct.
Oct.
Oct.
Oct.
Feb.

May

June
Nov.

Sept.

Jan. .

Sept.

Jan.

Aug.

May

22

22
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"Wartime Repairs. (Service Con-
test 2nd and 3rd Prize entries).
By Nat Bader and Paul Gra-

(LI A S S T 5 June 12
Wartime Repairs. (Service Con.
test 4th, Sth and 6th Prize
Entrlcs) By Chester W. Sharp,
Cohn and E. Dewar July 12
'Wartlme Repairs. (SERVICE Con-
test 7th, 8th, 9th and 10th Prize
Entnes; By David Chambers,
Fred Gmska, Paunl Sarnoluk
and C. L. Fairchiid......... Aug. 12
*Wartime Revisions of Circuits.
By Willard Moody........ ... Nov 14
Wartime Servicing in New Zea-
land. By H. B. Menczies. ... .. Jan, 7
®What Sound Means to the Service
Man. By Sidney Harman. .. .. Feb. 14
\Vlnners, the, in the Service Con-
...................... April 9
WRENS The (Britains’s Girl
Radio Mechamc:) By H. W.
Bavnard' Brise «'s i 81 Bkies | &5t b Feb. 9
HUM
Hum Balancing. By E, B. Me;::u'e.r May 20
NOISE
Ignition Noise, being Studied by
the FMBI, SAE and RTPPR
(Editorial) e Pai ey Feb. 2
OSCILLATORS
*Resistance-Tuned Oscillators
(Hewlett-Packard Series 200) Mar. 20
*Signal Tracing with Multivibra-
tors. By M_ E. Heller........ Feb. 10
PARTS
Battery Production Shortage Ahead
for Civilian Use. (Editorial). . Mar.
Limitation Order L-76 Revoca-
tion. (Bdstorial)............. Sept.
Preference Ratings and Parts
(Editorigl) ............ ... ... June 2
Price Celllng and Ratmg Rulings
of the OPA and WPB. (Edi-
toriald ... ... ... ...... May 2
Wartime Exchanges By Harry
Kathary rh B | s o F wab 4 Aug. 20
PHOTOCELLS
*Photocontrol  Applications {(Part
11). By S. J. Murcek. ....... Jan. 19
PHONOGRAPHS, PICKUPS, RECORD
PLAYERS, ETC.
*Frequency Control in Phonograph
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A DEALER

by A. W. LINES

London Dealer and Air Training
Corps Instructor

HE buzz bombs affected Brit-

ain’s trade seriously during the

first week or so. In our own case
‘epairs stopped coming in almost en-
irely for the time, and the reduced
rade was principally in flashlights,
lashlight bulbs and batteries, and other
irticles for use in the blackout and the
helters. Evacuation from London and
he outlying districts began, and this
aused an even greater drop in trade in
ny arca in Southern England, where
t finally fell almost to vanishing point.

A few weeks later we became used
o the bombardment, and trade then
egan to return to normal. Broken
nd battered sets began to trickle in-
o our workshop.

Damages were similar to those we
ad already met in the blitz of 1940-
1; broken cabinets and dials, broken
1bes (these, curiously, are somewhat
are as a result of blast damage) and,
Imost invariably, smashed speakers,
‘he blast appears to consist of alter-
ate waves of intense suction followed
y violent pressure, and in the case of
peakers the cone is first sucked out of
1e frame, and then slammed back
gain. As can be imagined, the result

A. W. Lines with some of his ATC students

inspecting a power supply repaired after a buzz.

bomh damage. (Courtesy Odhams Press, Led.,
London.)

is a battered cone, often smashed com-
pletely from the frame, a broken
spider, and a speech coil that is, to
put it mildly, badly bent. On one or
two occasions, when there was diffi-
culty in obtaining a replacement speak-
er, I tried to stiffen and reshape the
damaged cone and coil, but without
much success.

Ore receiver damaged by a flying
bomb that dropped at the end of the
road about 200 yards from my home,
had a broken dial and a smashed
speaker, yet the tubes showed no sign
of damage and the dust on the chassis
was undisturbed. The cabinet was
almost  unscratched, although my
friend’s house was left with few of

the walls standing, and much of his
furniture was ruined. [ suffered little
damage from this bomb. My own radio
was quite unaffected, despite the fact
that the window by which it stands
was blown out (for the third time).

In a nearby house, that suffered
severe damage, a set was discovered
in the pan of the water closet. Scarred
and damaged, but apparently more or
less in one piece, it was plugged into
the mains and, to the amazement of
everyone, proved to be still in working
order!

The spares situation has not been
affected much by the flying bombs.
Tubes have lately been in rather bet-
ter supply, especially since the lend-
lease types began to arrive in Britain
from the U.S.A. Speakers of the per-
manent-magnet types are obtainable.
Small and tubular condensers are
plentiful, but electrolytic condensers
are very scarce indeed, and can only
be bought in twos and threes. All in
all, however, we have managed to
carry on fairly well.

In spite of the upsets caused by the
attacks, the members of the radio trade
in Britain’s buzz-bomb alley man-
aged to keep the flag flving, and felt
that in so doing they were playing
their small part in the general efforts
to ensure a speedy victory.
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PICK UP ELEMENTS

TWISTED PAIR TRANSMISSION
LINE

TO RECEIVER

Fig. 2. A half-wave dipole antenna between pole supports.

The supporting wires are broken up into lengths, small in

comparison with a half-wavelength, to prevent absorption of
signal energy by the supporting wires.

¥F-M ANTENNAS

pickup demand more attention

than the standard -a-m types.
At the high frequencies in which f-m
operates, line-of-sight transmission ef-
fects must be considered. Therefore
the flat top must be high and in the
clear. And if possible there should be
a clear direct line between the receiv-
ing and transmitting antennas. If the
received signal is weak, distortion and
noise will result. If the antenna is
not installed properly, excessive noise
in between stations may be heard.
Essentially, such an antenna consist
of a flat top, leadin transmission line,
and coupler for matching line to re-
ceiver.

Q. NTENNAS for f-m broadcast

The Flat Top

The flat top is the pickup element
that is cut by radio waves. A voltage
is induced which subsequently is fed
to a transmission line. While we call
the pickup element a flat top, in some
cases the element may be vertical or
at an angle. Usually, it is a ¥4-wave-
length element. The expression for
finding wavelength in meters when
the frequency in megacycles is known
18

300
= meters (1)
fme
Therefore, if the frequency is 40
megacycles,
300
A = — 7.5 meters
40

Since a meter is equal to 3.28 feet,
the wavelength in feet is

Feet = 7.5 X 3.28 = 246 -
24 ® SERVICE, JANUARY, 1945

SHORT SECTIONS
/L:ss THAN {-k

by WILLARD MOODY

The pickup is usually made a half-
wavelength long. Therefore

246/2 = 12.3

Due to end effects, the actual wave-
length will be modified at high fre-
quencies of 40, 50 and 60 mc. There-
fore 12.3’ should be multiplied by 0.95
to get the necessary length. Then

12.3 x 0.95 = 11.68’

If each section of the flat top or
pickup element is 4-wavelength long
the total will be a 14 wavelength
Since ¥4 divided by 2 equals !4,

11.68/2 = 584’ = 14).

The .84 part of the above figure
can be converted into inches by multi-
plying 0.84 by 12, giving 10” as the
answer approximately. Then, each

4-wave section for 40 mc would be
about 5 10” long. The overall length,
shown in Fig. 1, would be about 1(¥
plus 20” or twice !4 wave, equalling
2 wave.

Since many of the f-m stations now
operate on the low end of the band, be-
tween 42 and 46 mc, you may design
the flat top for a peak at a midway
point or 44 mc. (A4 change in fre
quency assignments, due to the recent
FCC hearings may change this posi-
tion). In this way you may find it
possible to get better performance than
if the antenna were designed for 40,
50 or 60 mc.

The conductor material used for the
pickup element should have a low r-f

Fig. 1 {left). The half-wave dipole antenna.

INSULATORS

resistance. This is somewhat more
critical than for low-frequency an-
tennas. A heavy copper wire of 14
gauge or heavier, or 14” diameter
copper tubing, can be used. Aluminum
tubing has been used. Steel or other
high resistance materials should not be
used. If the pickup element is self-
supporting, guy wires will not be nec-
essary. The field of the pickup ele-
ment will not be distorted if wires
are kept away from its vicinity. This
is the advantage of using heavy tub-
ing. If guy wires are used, they
should be split up into short sections
as shown in Fig. 2. Each section
should be shorter than a 14 wave-
length.

It may be found, in some cases, that
polarization plays an important part in
reception. The directional pattern for
a V4-wave antenna is depicted in Fig.
3. Assuming the wire is stretched
North and South, best reception would
be obtained East and West, or at
right angles to the antenna (hori-
zontal). In some cases a vertical
pickup element may give better recep-
tion. In still other cases it may be
found that best reception can be ob-
tained by tilting the pickup element at
an angle. This is shown in Fig. 4.
One way of checking the installation
would be to connect the antenna tem-
porarily to the input of a battery port-
able f-m receiver. Such a receiver
could be specially built by the Service
Man, for use with earphones. The set
need not have a limiter and would con-
sist of a mixer, i-f amplifier, second
fletector and first audio tube. Dispens-
ing with an output tube would mean
the battery drain would be low. Then.

|




1945 dawns clear and
bright . . . with new hope on
the horizon . . . a hard-to-
restrain spirit of optimism
rewarding a nation unified
in pursuit of Victory. Until
Peace has been won, we at
FADA are devoting all our re-
sources and energies to the
war effort. Our post-war
promise will be revealed in
performance.

PLACE YOUR FAITH
IN THE

B .__.‘ I" \. _,_ )/ '.\
- Radi

OF THE FUTURE

Famous Scuce Broadeasting Began !

>

FADA RADIO AND ELECTRIC COMPANY, INC., LONG ISLAND CITY, N. Y.
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Fig. 3. Approximate directional pattern of
o typical holf-wave antenna. Maximum pick-
up is at right angles.

Figure 4. At A, the verticel dipole; B, the
tilted dipole. Vertical or tilted mounting
moey be required in some locations.

_piroLe anT.

RECEIVER

Fig. 5. Coupling the dipole antenna, _by
means of a transmission line and Z-matching
transformer to the receiver.

Fig. 6. Simplified equivalent circuit, looking

from the antenna terminals into the line

and receiver load impedence. The line re-
sistance is Z, and shunt leakage is Zs.

Fig. 7. The spacers used in the line must

have good insulation properties. Otherwise,

losses may be excessive. Increased shunt
current means lowered load current.
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the antenna would be adjusted for best
pickup. With the flat top adjusted,
the next step would be to connect the
transmission line to the receiver.

Leadin Transmission Line

This line may take the form of a
twisted cable which is weatherproofed.
The cable is shown in Fig. 5 and leads
to the receiver. The usual f-m re-
ceiver has a special input circuit for
an f-m antenna, consisting of a low
impedance primary. The impedance at
the center of the antenna may be
about 70 ohms for half-wavelength
type of antenna. Using a line which
has a surge impedance of 70 ohms and
terminating the line in a 70-ohm im-
pedance, the pickup of the leadin will
be very low and the noise level will be
low: For analysis let us look at Fig. 6.
Here the signal voltage at the center
of the antenna is small and the cur-
rent is a maximum at resonance. In
view of this, to get a maximum cur-
rent and power in the load Z., which
is the input impedance of the receiver,
we must keep the shunt resistance
across the load high. This shunt or
leakage resistance is Zg and may be
due to moisture absorption and leak-
age in the dielectric material. If Z,
is 70 ohms, the shunt resistance will
have to be quite low to effect the cur-
rent in Z,, so that insulation problems
are reduced using a low-impedance
system. The series resistance of the
cable is important. This is Z,. If
small, thin wire is used the resistance
will be high. This means the losses
will be high since P = I°Z,. There-
fore, for maximum signal strength we
should use large diameter- wire.

Higher Line Impedance

If the line impedance is made higher
and we use an open wire line, the cur-
rent in the wire will be reduced and
the loss in the series resistance, Z,
will be cut down. The voltage between
the wires will be increased and the
shunt resistance losses will become
more critical so far as the leakage of
the spacers between the wires is con-
cerned. That’s why the spacing in-
sulators, as shown in Fig. 7, should
be of small diameter and of good
quality with high leakage resistance.
When a film of moisture or dirt forms
on such insulators the leakage resis-
tance decreases in value and this
shunts current away from the load Z,.
In any event, the line output im-
pedance must be matched to the re-
ceiver input impedance.

Coupler for Matching Line to Recelver

The usual coupling circuit is shown

in Fig. 5; a coupler consisting of g
simple r-f transformer with a low-
impedance primary. The amount of
voltage induced in the secondary is de-
termined by the output voltage of the
transmission line and the design of the
coupling transformer. Decreasing the
spacing between the windings or ip-
creasing it permits control of coupling.
Selecting the proper number of tumns
for primary and secondary, the maxi.
mum amount of induced voltage can
be obtained. If the secondary is
resonant, its impedance at resonance
is very low and is equivalent to a re-
sistance. Then, the series impedance
of the primary inductance is lowered
because of coupled circuit effects. For
maximum power transfer, impedances
should be matched. If we assume the
output impedance of the line is 70
ohms, as shown in Fig. 8 then the
primary impedance should be 70 ohms.
If we can get an approach to a 70-
ohm resistive impedance we should
do it.© Approximately, the impedance
reflected back from the tank circuit

Ls—Cs into the primary is
o' M’
Zp =
Zy
where

Z; = secondary impedance (series)
Z, = reflected impedance into primary
M = mutual inductance

=VLeLs X —1/k
k = coefficient of coupling
o = 2xf

Coupling Experimentation

We could experiment with different
values of primary inductance and
coupling until the desired conditions
were obtained. If we assume unity
coupling, all of the flux developed
about the primary links with the sec-
condary completely, the turns ratio
would give some idea of the voltage
stepup. For fifty turns on the sec-
ondary and five turns on the primary
the ratio would be ten to one. It we
look from the primary into the sec-
ondary, increasing the coupling re-
duces the Q of the secondary and re-
duces the voltage build up of reso-
nance so that the design is a com-

promise. That is,
w® M?
Z| =
Ze
and
o' L*
g = ——————
R + Zg

where R is the secondary r-f resisance
(Continued on page 30)



more efficient
...1n miniature

The dainty watch thatgraces
a lady’s wrist is just as efficient
a time piece as the huge chronom-
eter of the century past. Modern
engineering has made it so. Likewise,
the modern miniature electronic tubes will do
everything the large, old style tubes will do.
The minute dimensions of miniature tubes
themselves and their sockets open up entirely
new possibilities in the compactness of elec-
tronic equipment.

Manufacturers of radio sets and other elec-

tronic equipment will unquestionably use

TUNG-SOL LAMP WORKS

INC.,

many miniature tubes in their
future products. TUNG-SOL

therefore, while continuing to

make the old style tubes for replacement, will
produce the new miniature tubes necessary to
service the new sets as they come on the
market. TUNG-SOL jobbers and dealers will
be in position to furnish all types of tubes
.. .new and old.

TUNG-SOL

vebralion - lesled
ELECTRONIC TUBES
NEWARK 4,

NEW JERSEY

Also Manufacturers of Miniature Incandescent Lamps, All-Glass Sealed Beam Headlight Lamps and Current Intermittors
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NE of the most important serv-
O icing instruments in the shop is

the portable utility unit. Ideally
suited for service work where extreme
sensitivity and higher voltage ranges
are not the important factor, it ex-
pedites a variety of servicing. One
such model which offers many effec-
tive features is shown in Fig. 1. It
is the G. E. unimeter UM-3.

Its range coverage is 0-215-10-50-
250-1000-2500 d-c volts; all at 2000
ohms-per-volt. The highest range is ob-
tainable at a separate jack. A-c volts:
0-214-10-50-250-1000-2500 volts. All
are at approximately 1300 ohms-per-
volt; the highest range is obtainable at
a separate jack.

Resistance ranges are: 0-1000, 100,-
000 and 1 megohms—center scale
values are 40, 4000 and 40,000 respec-
tively with a self-contained battery.
With external batteries the range can
be easily raised to 30 megohms.

On d-c the ranges are: 0-1-10-100

by HENRY HOWARD

milliamperes ; 0-1-10 amperes. The two
ampere ranges are obtainable on two
separate jacks.

Db calibrations are: 12 to == 54 db
in 5 ranges; milliwatts into 500 ohms
is used as O reference level. Accuracy
is 29% of full scale value on d-c ranges,
5 on a-c ranges. Size, 97 by 10" by
454”. Weight, 914 pounds.

Wells-Gardner 8451

An 8-tube, 2-band phono combina-
tion, Wells Gardner 8AS1, with both
a foil and loop antenna, a sharp cut-
off first detector (6S]7), two i-f stages
and an audio equalizer, appears in
Fig. 2. The foil antenna (plus external
antenna when connected) supplies
pickup for the short-wave transformer
and also the loop primary for broad-

Fig. |. The G.E. UM-3 portable utility tester.

cast. The short-waves do not pass
through the loop primary sipce a 300-
mmfd condenser bypasses them to
ground.

The oscillator circuit is very inter-
esting. The bandswitch is shown in
broadcast position where a cathode
feedback coil is used. The cathode
current travels through part of the
short-wave transformer and through
the tickler to ground. Coupling to the
converter tube is via ‘(hot) cathode to
the detector cathode through a 2,200-
ohm bias resistor and a .02-mfd by-
pass. On short-waves, the oscillator
grid is switched to the short-wave coil
which is tapped for the cathode connec-
tion. A plate tickler is also used, and
supplementary oscillator coupling takes
place from the plate to the detector sig-
nal grid by means of a small 7-mmfd
capacitor. The low end of the oscillator
coil is grounded, shorting the cathode
broadcast tickler, but the broadcast grid

(Continued on page 30)
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A recent UTC analysis of Japanese components substantiates the conclusive
superiority of products of American design and construction . . . for example.

on {ransformer components . . .

Japanese
components
illustrated
obtained {rom the
Pacific war
theatre for

the UTC Research
Laboratory

MAY WE COOPERATE WITH YOU ON DESIGN SAVINGS FOR YOUR APPLICATION...WAR OR POSTWAR

150 VARICK STREET NEW YORK 13, N..Y.

EXPORT DIVISION; 13 EAST 40th STREET, NEW YORK 16, N. V., CABLES: “ARLAB"
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coil is left open.
in this 6J5GT oscillator is small, only
35 mmid.

Philips 838U.

The Philips t-r-f receiver, 838U,
operates from a-c or d-c, 200-250
volts, the heater current being regu-
lated automatically by a ballast re-
sistor. A dial lamp, called scale lamp,

is connected directly in series with the
heaters. It is rated at 10 volts, 200
ma. The antenna is shunted with a
100,000-ohm resistor and feeds two
input transformers (l-w and m-w)
through a wave trap. There are only
two tuned circuits.

A unique form of avc is used. It

1:3:::}‘1601 "1;’“
) < =/l fuJIJ g
socaer a0 stirgn .
- -l
- Fig. 2. Wells-Gard - - . e :
The grid condenser '° Lo °rm':__:rivi:l‘b°' oA consists of feeding back some of the

voltage developed across the grid leak
of the detector to the r-f grid. For
this purpose the grid leak is composed
of two resistors, 640,000 and 1.25 meg-
ohm, the bias being developed by the
former. A T filter prevents r-f from
being fed back. There is also pro-
vision for an external high impedance
speaker.

2 MY 2,
we 2n

MYz,

M k/ pbs

Figs. 8 (above) and 9 (below). Fig. 8, a
simplified equivalent electrical circuit, look-
ing from the line into the receiver. The line
source is assumed to have a 70-ohm im-
pedance value (surge impedance). Fig. 9,
a set-up for experimentally determining opti-
mum transformer design. Adjustments are
made for maximum secondary voltage.
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F-M ANTENNAS

(Continued from. page 26)

and Z, is the coupled impedance in the
secondary due to the presence of the
primary.

If the coupled circuit secondary is
designed first to have high Q and to
resonate with the desired signal fre-
quency, the primary turns and coup-
ling may be adjusted until maximum
secondary voltage is obtained. This
setup is shown in Fig. 9. A powerful
oscillator is used to set up a strong
current in the primary circuit resis-
tance R,. The reason is that R, is low
compared to R. to make the source
practically 70 ohms and thus simulate
an actual doublet antenna installation.
For a given number of primary turns
the coupling can be adjusted until
maximum output voltage is obtained.
Using a low Z transmission line, the
coupled impedance will be lower and

(Continued on page 31)

Figs. 10 {above} and Il (below). Fig. 10,
an autotransformer coupling arrangement
used in some receivers for stepping up
the fow impedance of the line to @
value that will match the high Z-input of &
tube. Fig. 11, some make the mistake of
using an extra transformer. Avoid this error.
If the set is designed to match a lew Z line,
no external antenna matching transformer
is required.

EXTRA TRANSFORMER
NOY NEEDED

S 1K




F-M ANTENNAS
(Continued from page 30)

ie reduction of the secondary circuit
) will be less than if a high Z line is
sed.

In some cases an autotransformer
crrangement, as shown in Fig. 10, can
2 used for the purpose of coupling
je line to the receiver input circuit.
'he input signal voltage causes a cur-
>nt to flow in the lower part of the
sil, L,, and the field developed links
rith the upper part of the coil, and
1duces a larger voltage by the amount
f the turns ratio (approximately).
'his voltage is then built up by reso-
ant circuit action. In some cases an
xtra transformer is included in the
ntenna circuit. The reason is that the
ntenna manufacturer often includes a
iatching transformer with the an-
:nna kit. If the set is designed to
iatch a standard f-m antenna instead
f an ordinary inverted L type, the in-
lusion of the extra transformer will
1ean a loss of signal strength. This
s shown in Fig. 11.

SPEAKER MATCHING
(Continued from page 19)

he receiver has more audio gain than
s required, since it not only assures
ninimum distortion, but also allows
etter all-round frequency response,
s well as better transient response.
t will be obvious also that incorrect
late loads due to a mismatch will
iave much less effect if feedback is
xdded to the audio amplifier. The ap-
lication of negative voltage feed back
ictually results in an apparent drop of
ube plate impedance.

Loss of audio gain is naturally a
onsideration, particularly as the
iriver tube must provide more power
f the output grid is to be driven fully.
Feedback fraction can not, therefore,
‘e increased indefinitely. In any
ase, to many radio owners, tonal
juality is more important than power
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makes the difference!
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EleclivYores. DIFFERENTIAL MIROPHONES

Electro-Voice engineers have years of experi-
ence in the elimination of ambient noise. We

designed and developed the now-famous
’Lip-Mike,”” the first successiul Differential
microphone. Our new Model 205-S for aircraft,
railroad, industrial and police applications is
another Differential achievement, Soon there
will be Electro-Voice Differential microphones
for all communication services. Watch for them.

1t any of your limited quantity needs can be
met by standard model Electro-Voice micro-
phones, with or without minor modifications,
contact your local radio parts distributor.

OI.OOD DONORS ARE URGENTLY NEREDROD .,

' ch Mchnomoues

.35EE YOUR LOCAL REDP_CROSS

“-io,—\

Gt

output. Throughout this discussion,

10 mention has been made of power
output  reduction, as we decreased
icreen potential. It is presumed that
one quality is the prime considera-
ion.

Incidentally, an increase of screen
roltage above that of the plate, is not
recommended in the conversion chart,
Fig. 3.

Fig. 5, which shows a tube com-
bination such as 6Q7 and 6F6 or
their equivalents, requires only the
addition of one resistor R, to provide
feedback. Its value will depend upon
the value of the driver plate load, but
in general its value will be several
times that of the plate resistor.

INTERCOMMUNICATORS
(Continued from page 17)

systems include a variety of private
telephone systems of which Automatic
Electric’s P.A.X. automatic dial sys-
tem is a well known example.

Wiring Between Stations

The systems we are considering re-
quire special wiring between stations;
some use ordinary twisted pairs,
others special shielded cable to min-
imize induction. The Service Man
making an installation is cautioned to
use the type of wire or cable recom-

mended by the manufacturer of the in-
tercommunicator units, unless tests
made to determine the performance of
alternate types prove them to be sat-
isfactory under the actual installation
conditions encountered. In any case,
wiring should always be kept as far
as possible from other wires carrying
electric light or power currents, as
well as telephone currents, and from
stray magnetic or static fields of elec-
tric motors, contactors, and other ap-
paratus,

In systems which employ a balances
line for interstation wiring, a unifors

(Continued on page 32)
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® A mere handful of these Aerovox war-
time capacitor replacements can take care
of upwards of 90% of your usual capacitor

replacements. Only nine selected voltage
ratings and capacitance values for the
“"Dandee” electrolytics; only elght capaci-
tance values, all BDO-volt, for the paper
tubulars.

Your Aerovox jobber stocks them for your
convenience. However, it will pay you hand-
some dividends to have your own stock
always on hand. Remember, setowners
these days are more impatient than ever.
Why not cash in on QUICK SERVICE?

oﬂdé@mfaééw...

Ask him for an assortment of Aerovox wartime
“Dandee’ electrolytics and Type ‘84" paper
tubulars.
direct.

Ask for latest catalog—or write us

" INDIVIDUALLY TESTED

AEROVOX CORP.:NEW BEDFORD, MASS., U. S. A.
In Canada: AEROVOX CANADA LTD., HAMILTON, ONT.

Export: 13 E. 40 S1.. New Yoax 16, N.Y.- Cable: ‘ARLAB’
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PHILCO RECORD

PLAYER
(See Front Cover)

EW phono innovations have be

come as popular as the remote

control record players. An in-
teresting design of such a record play-
er appears on the cover, this 4month.
It is Philco’s 41-RP-6. Its transmis-
sion range is from 530 to 570 kc. A
single 6A7 serves as both oscillator
and modulator, I grid being used for
introducing the a-f while 4 grid acts
as the r-f oscillator grid. An 84 rec-
tifier supplies power through a re-
sistance filter section consisting of a
10,000-ohm resistor and a dual 6-mfd
condenser. The power consumption
is 30 watts. A line filter, composed
of a pair of .01-mfd capacitors across
the line with the junction connected
to chassis, prevents radiation through
the power line.

A crystal pickup with a shunt equal-
izer and voltage divider feeds the mod-
ulator grid. The equalizer consists of
a-.01-mfd capacitor in series with 47,
000 ohms; the divider is made up of
two series resistors, 100,000 ohms and
220,000 ohms, and is used in connec-
tion with a local-distance switch. A
form of a Hartley oscillator is used
with an iron core r-f transformer
which supplies modulated output to
a short piece of wire acting like a
loop antenna. An unusual circuit is
employed for varying the output pow-
er; the switching of an r-f tuning
condenser across the entire r-f induct-
ance or across only a part of it. This
capacitance consists of a 370-mmfd
silver mica for maximum stability and
a small compensator for adjusting the
carrier frequency to a channel where
no interference is encountered.

When the player is installed close
to the receiver the range switch is in
the near position; when further away,
the switch must be in the distant po-
sition. If the reception is noisy, even
with the set close by, the distant po-
sition is recommended. In most cases
it is preferable to use different line
receptacles for the two units. If hum
is experienced, reversal of one or both
power plugs will probably reduce it.
The motor switch is operated autom-
atically by the tone arm. Placing the
arm on a record starts the motor and
returning it to the rest causes the
motor to stop.

CORRRECTION

The i-f grid return in Fig. la of the
Edward Arthur paper on page 11, Novem-
ber issue of SErvice, should not be
grounded.

CLIPS

For Quick Temporary
Connections

® Made in 10 sizes—from the tiny
Wee-pee-wee to the 300 ampere
Big Brute.

® Offered in both steel and solid
copper.

® Red and black rubber insulators
to fit each sigze.

® A complete line with

A CLIP FOR EVERY PURPOSE

Sewd for free somples and cataleg 810

lirnlivririaay

1565 E. 31st St. - Clevelaad, Ohle

INTERCOMMUNICATORS
(Continued from page 31)

ly-twisted pair of wires must be used
for each voice circuit. Solid or strand-
ed, uniformly-twisted pairs of the
proper wire-size are recommended.
Multiple-conductor cable is not recom-
mended for such interstation wiring
because of the possibility of the intro-
duction of cross-talk.

Wire Size for Interstation Wiring

The size of the twisted wire to be
used in wiring a remote station to the
master station for various distances
between stations is of considerable im-
portance. In general, the greater the
distance to be covered, or the greater
the volume required, the larger the
wire diameter (smaller the gauge
number) required for satisfactory op-
eration. It is frequently necessary to
obtain maximum output volume from
the stations in order to cover large
areas, or to overcome local noise con-
ditions.

G. E. engineers have prepared some
practical general data on wire sizes
for wiring between stations located
various distances apart, and for vari-
ous operating conditions. These data
appear below :

(A4) For maximum volume operation,

(Continued on page 34)



OLD TIMER'S

CORNER

by SERVICER

ALKED into Ed’s radio shop the
Nother afternoon and found him
quite upset. Scems as if Ed had a

1e store and plenty of business, but
: couldn’t turn it out very fast. Nearly
I the sets were behind in delivery,
id he was puzzled as to how he was
er going to finish 'em up.
What’s more, Ed said, he found that
¢ was getting ‘“cash poor” even if he
wd a backlog of repairs which might
it him on easy street.
Told Ed that he ought to know that
+ was being paid for what he did for
lks, and not what he knew . . . at least
at was the way the customers put it.
he got the radios back and they played
1e, he was a good guy. If he kept them
aiting for months while he got to the
ouble, even if he fixed it . . . well, he'd

in a pretty fix. And his chances of
.eping their good-will and their business
1s pretty slim.

It wasn't that Ed isn’t smart. Like
s Dad, Ed has a way with tools and
s a whiz with the ohm-sifter and a
ir of ear-phones. Usually found the
oubles in a breeze. Only now and then

was stumped. Then he’d boil, and the
ne he spent on trying to find the ail-
ant was a shame,

While we were talking, a bright young
an wandered in with a rather big case
wder his arm. Said he wanted to see the
op, which was Ed. After a few words,

opened his bag of tricks and there
i1s the nicest picce of apparatus you
ier did see. He hooked- it up to a set
id asked Ed what the trouble was with
12 set,

Ed's brow wrinkled and wrinkled. His
i:e reddened. He was ready to explode.
it that didn’t phase the stranger a bit.
I: asked what the trouble was from the
cstomer’s angle; and Ed sourly old him
tit the set didn’t play. Stranger asked
t use Ed's old signal generator. He
loked it to the antenna post of the sick
s Then with a long probe attached to
t gadget, he went from point to point.
Ihally he looked up. Here’s the trouble,
I' said; condenser has an open in it!
Jat surely shook Ed up, and when we

mlaced that pesky condenser, sure
©ugh, the set played like a bird.
The stranger explained his gadget

vich he said operated on the signal
feing principle. Its like this, he said.
Iyou started from here, Berryport, to
fet your friend, there, in Canterville
vich is about 60 miles away down the
bhway, and you didn’t get there, how
vuld your friend go about finding out
wat had happened to you, supposing he
vs that interested?

Jbviously if you started down the
hthway for Canterville you are not here,
al you must have either gotten off the
hhway or you are still on it some-
Vere’s between here and Canterville.

SURE THEY'LL BE BACK...

General Industries
Dual-speed Home
Recording and
Phonograph Assem-
bly Model GI-R90

AS

Thinking about phonograph
mechanisms for your future
products? For turntable
motors, recorder assemblies
and combination record-chang-
ers-recorders, you can count on
General Industries, as always.

They’ll have those same
smooth-running qualities, com-
bined with complete depend-
ability and long life, that for
many years have distinguished

General Industries products,

They’ll continue to please you

and your customers, as always.

As soon as civilian produc-
tion is authorized, we’ll be glad
to work with you to get you to
the market quicker with vour

postwar products,

X

THE GENERAL INDUSTRIES CO.
DEPT. M * ¢ * ELYRIA, OHIO

THE
' ENERAL

Won't do your friend much good, if -he
wants to save time, to telephone all over
the county at random searching for you.
The logical thing to do is to call the
next town after this one on the highway,
which would be Hightown. If you passed
there, then you are not between there
and here. Then he would try Grand Lake,
the next town. And if you passed there,
he would know that you weren't between
here and Grand Lake. Then he’d call
Meadville and if you had not gotten
there, he’d know that you were some-
where between Grand Lake and Mead-
ville. It would be silly to look after
Meadville, since he has already located
the last town you passed through and
the first one which you have not yet
reached. So he’d organize the search be-
tween Grand Lake and Meadville, and

like as not he’d find you there, some-
where. See?

Well, he continued, in a radio set, as
you and your friend know, the signal
comes in at the antenna post, and travels
through the set being amplified and hav-
ing other things done to it as it passes
through. If it does not come out of the
speaker, it must be “off the track” some-
where in the set. So all that I did, said
the stranger, was to start at the beginning
of the set and find the signal as it passed
through each stage of the receiver. \When
I found that it stopped, I looked for the
last place where 1 had seen it, and then
looked between that place and where it
stopped. The rest was casy!

So that’s how Ed and I came to change
our ideas about some of the improved

(Continued on page 34)
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MIDGET CONTROLS

They look alike; their dimen-

sions are the same: they mount the
same way — these Clarostat wire-
wound and composition-element
controls. Fully interchangeable,
mechanically speaking.
Clarostat midget composition-ele-
ment controls have been available
for years past. Their stabilized ele-
ment has established brand new
standards. for accurate resistance
values, exceptional immunity to
humidity and other climatic condi-
tions, and for long trouble-free
service. And now the Clarostat
midget wire-wound control is being
made, and, when priorities permit,
will be likewise available to serv-
icemen.

Ask Our Jobber. ..

Ask him to help you with your wartime
servicing problems. Clarostat replacements
Ask for

take care of most of the usual jobs.
latest catalog.

4 4 : a.
CLAROSTAT MFG. C0., Inc. - 285-7 N.6th St., Brooklyn; N.Y.
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/OLD TIMER'S CORNER
| (Continued from page 33)

test equipment which is creeping into
radio servicing. We have our orders in
now for that new gadget because if we
can service our sets faster, we can make
more money . . . And then there’s more
time for that fishing which we have been
putting off for the duration!

I knowed it will be hard for Ed and
I to give up our titles as the best screw
driver Service Men in the county, but
as I said to Ed, even if we can make
more money from the same business
we're getting now, then it will pay us
to change. The new test equipment will
look swell, and we might even plan
to do our servicing in the front window
. .. like the cute little girl who does that
sewing down by the Singer people. We
always did like to stop and watch her!

INTERCOMMUNICATORS
(Continned from page 32)

use wire sizes no smaller than those indi-
cated below:

Maximum

distance

in -t 75 125 200 300 300 600 750 1250
Wire size.... 28 26 24 22 20 19 18

l (B) When the area to be covered is
[small and the local noise is not great,
less volume from the stations will be
satisfactory and smaller connecting wires
[ may be used. For moderate volume
operation, use wire sizes no smaller than
those indicated below :

Maximum

distance
in ft.....

150 250 400 600 1000 1200 1500 2500
Wire size.... 28 26 24 22 20 19 18 16

(C) When very little volume is re-
quired from the stations, a still smaller
size connecting wire may be used. If the
area to be covered is very small and
very little noise is present, use wire sizes
no smaller than those indicated below :

Maximum
distance
in ft. 375 600 975 1500 2500 3000 2900 6000
Wire size.... 28 26 24 22 20 19 18 16

(D) In some special application, it may
be desirable to locate the remote station
several miles distant from the master
station. This may be accomplished by the
use of special line transformers without
resorting to extremely large wire sizes.

|

16 |

NATION-WIDE. &
MAIL ORDER
DISTRIBUTORS
SINCE 1928

RADIC o
ELECTRONIC

DEVICES

For. ..

TRADE

INDUSTRY

VOCATIONAL

COMMUNICATION

PUBLIC UTILITY
and

EXPERIMENTAL

APPLICATIONS

BURSTEIN-APPLEBEE C0.

1012-14 McGEE ST.
KANSAS CITY 6, MISSOURI

FADA

(TO-DEALERS ONLY—IN LOTS OF:6 OR OVER)
¢ Plays 4M Records without changing
¢ Better Tone Reproduction
® Help Reduce Background Hiss
® Longer Record Life

‘ADA_OF NEW YORK
928 BROADWAY NEW YORKION.Y.

Large Stock of Replacement Parts and Cabinets

“Call your nearest Stancor Jobber. ..
or write us for his address

1500 N. HALSTED STREET -

STANDARD ‘TRANSFORMER

CHICAGO

9%&'




1EST EQUIPMENT

] THE POSTWAR ERA

by L. A,
GOODWIN, Jr.

Manager
Test-Measuring
Equipment Section
RCA Victor Division

THILE the trend to improved
servicing methods and in-
creased use of test equipment

; definitely underway prior to the
., it is believed that the postwar
sice Man will be much more test-
apment conscious than ever before.
[1s should be true regardless of
lther we speak of the Service Man |
vl continued in business during the |
, the man who closed up for this
dod and will again return to servic-
jor newly trained radio technicians

plan to begin servicing after thel

is difficult to predict the exact re-
ements of all items of test equip-
|t required for servicing f-m, tele-
1n and all of the new electronic |
ikls which will soon be opened to

Servicing Industry. Undoubtedly, |

= special instruments will be needed |
athe particular requirements of these |
¢ fields. There will, likewise, be a
g.anued use and application for gen-
H-purpose type equipments such as
< lloscopes, signal tracers, tube test-
r and voltage and resistance measur-
i instruments. Obviously, a great

1y servicing problems will continue

ch can be efficiently diagnosed by
fi general type instruments. Where
frific techniques, which cannot be
iddled by these equipments, are in-
tred, the test equipment industry
+ doubtless provide special units for
1 applications. As techniques im-
tve, these special devices will, no
¢ht, find their way into other general
{00se equnpments.

wformation available at this time
ncates that the requirements for
Hie new instruments are such that
os will probably be higher than the
Irage costs have been in the past for
wo servicing equipment. An in-
tsed knowledge of the techniques in-
¢red in the new fields will be neces-
to use properly the equipments
fth will be available. It must be
¢embered that the finest equipment
f little value unless the kunow-how
iiere to put it to work efficiently,

G-E TUBE CHECKER ... ...

accurate tube checking which saves you time and trouble and
keeps your customers happy—that’s the job the TC-3P is
| built to do. Line Voltage and tube quality, or shorts, may all
| be checked on one selector switch. Individually operated
switches permit placing the proper voltage on the proper pin
of the tube. The G-E Tube Checker is available in either the
Portable (TC-3P) or Counter Model (TC-3). Write: Elec-
tronics Department, General Electric, Schenectady, N. Y.

GENERAL @) ELECTRIC

177-D1

Electronic Measuring
Instruments

The inherent stamina of Cinaudagraph
Spealkers is due to experience in design and
manufacturing plus highest inspection stan-
dards. In all types of Cinandagraph Speakers,
from small watch-like Handic-Talkie units
to large auditarium speakers, you'll find the
same precision, the same painstaking work-
manship aml the same long-lived faithful

repraduetion.

Waich Cinandagraph Speakers after Vietory!

Cinaud-agraph Speakers, Inc.

3911 5. Michigan Ave., Chicago
Export Div., 13 E. 40th St., New York 16, N. Y.

Finer Sheaker Made ir all the KWorld ™
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MIDGET CONTROLS

They look alike: their dimen:

sions are the same; they mount the
same way — these Clarostat wire-
wound and composition-element
controls. Fully interchangeable,
mechanically speaking.
Clarostat midget composition-ele-
ment controls have been available
for years past. Their stabilized ele-
ment has established brand new
standards for accurate resistance
values, exceptional immunity to
humidity and other climatic condi-
tions, and for long trouble-free
service. And now the Clarostat
midget wire-wound control is being
made, and, when priorities permit,
will be likewise available to serv-
icemen.

Ask Our Jobber . ..

Ask him to help you with your wartime
servicing problems. Clarostat replacements
take care of most of the usual jobs. Ask for

latest catalog.

OLD TIMER'S CORNER

(Continued from page 33)

test equipment which is creeping into
radio servicing. We have our orders in
now for that new gadget because if we
can service our sets faster, we can make
more money . . - And then there’s more
time for that fishing which we have been
putting off for the duration!

I knowed it will be hard for Ed and
I to give up our titles as the best screw-
driver Service Men in the county, but
as I said to Ed, even' if we can make
more money from the same business
we're getting now, then it will pay us
to change. The new test equipment will
look swell, and we might even plan
to do our servicing in the front window
. .. like the cute little girl who does that
sewing down by the Singer people. We
always did like to stop and watch her!

INTERCOMMUNICATORS
(Continned from page 32)

use wire sizes no smaller than those indi-
cated below :

Maximum
distance
in fte........ 75125 200 300 500 60O 750 1250
Wire size.... 28 26 24 2 20 19 18 16

(B) When the area to be covered is
small and the local noise is not great,
less volume from the stations will be
satisfactory and smaller connecting wires
may be used. For moderate volume
operation, use wire sizes no smaller than
those indicated below :

Maximum

distance

in ft... 150 250 400 600 1000 1200 1500 2500

2 20 19 18 16

(C) When very little volume is re-
quired from the stations, a still smaller
size connecting wire may be used. If the
area to be covered is very small and
very little noise is present, use wire sizes
no smaller than those indicated below :

Wire size.... 28 26 24

Maximum
distance
in ft .. 375 600 975 1500 2500 3000 2900 600Q
Wire size.... 28 26 24 22 20 19 18 -16

(D) In some special application, it may
be desirable to locate the remote station
several miles distant from the master
station. This may be accomplished by the
use of special line transformers without
resorting to extremely large wire sizes.

—

NATION-WIDE.
MAIL ORDER
DISTRIBUTORS
SINCE 1928

RADIC) ano
ELECTRONIC

DEVICES

For. ..

TRADE
INDUSTRY
VOCATIONAL
COMMUNICATION
PUBLIC UTILITY
and
EXPERIMENTAL
APPLICATIONS

BURSTEIN-APPLEBEE CO0.

1012-14 McGEE ST.
KANSAS CITY 6, MISSOURI

FADA

(TO-DEALERS ONLY=IN LOTS OF-6 OR OVER)

\Special Introductory Offer 395..

® Plays 4M Records without changing
¢ Better Tone Reproduction
® Help Reduce Background Hiss
® Longer Record Life

OF NEW YORK §

928 BROADWAY NEW YORKION.Y.

“Coll your nearest Stancor Jobber...
or write us for his address

STANDARD ‘TRANSFORMER

4 .

CLAROSTAT MFE. €0, Inc. - 2857 N. 6 St., Brooklyn, N. Y.
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P
'TEST EQUIPMENT

IN THE POSTWAR ERA

by L. A.
GOODWIN, Jr.

Manager
Test-Measuring
Equipment Section
RCA Victor Division

THILE the trend to improved
W servicing methods and in-
creased use of test equipment

vas definitely underway prior to the
yar, it is believed that the postwar
Service Man will be much more test-
.quipment conscious than ever before.
This should be true regardless of
vhether we speak of the Service Man
vho continued in business during the
var, the man who closed up for this
seriod and will again return to servic-
ng or newly trained radio technicians
vho plan to begin servicing after the
var. |

juirements of all items of test equip-
nent required for servicing f-m, tele-
nsion and all of the new electronic
fields which will soon be opened to |
the Servicing Industry. Undoubtedly, |
ome special instruments will be needed
or the particular requirements of these
tew fields. There will, likewise, be a
ontinued use and application for gen-
ral-purpose type equipments such as
iscilloscopes, signal tracers, tube test-
irs, and voltage and resistance measur-
ng instruments. Obviously, a great
nany servicing problems will continue
vhich can be efficiently diagnosed by
he general type instruments. Where
specific techniques, which cannot be
1andled by these equipments, are in-
olved, the test equipment industry
vill doubtless provide special units for
juch applications. As techniques im-
yrove, these special devices will, no
Joubt, find their way into other general
| Jurpose equipments.

It is difficult to predict the exact re- t

Information available at this time
ndicates that the requirements for
these new instruments are such that
losts will probably be higher than the
wverage costs have been in the past for
adio servicing equipment. An in-
reased knowledge of the techniques in-
bolved in the new fields will be neces-
iary to use properly the equipments
which will be available. It must be
'emembered that the finest equipment
s of little value unless the know-how

s there to put it to work efficiently.

G-E TUBE CHECKER ..., .

aecurate tube checking which saves you time and trouble and
keeps your customers happy—that’s the job the TC-3P is
built to do. Line Voltage and tube quality, or shorts, may all
£ be checked on one selector switch. Individually operated
i switches permit placing the proper voltage on the proper pin
of the tube. The G-E Tube Checker is available in either the
Portable (TC-3P) or Counter Model (TC-3). Write: Elec-
tronics Department, General Electric, Schenectady, N. Y.

GENERAL @9 ELECTRIC

177-D1

Electronic Measuring
Instruments

STAMINA

The inherent stamina of Cinaudagraph
Speakers is due to experience in design and
manufacturing plus highest inspection stan-
dards. In all types of Cinaudagraph Speakers,.
from small watch-like Handie-Talkie units
to large auditorium speakers, you'll find the
same precision. the saine painstaking work-
manship and the same long-lived faithiul

reproduction.

Watch Cinaudagraph Spealkers after Vietory!

Cinaudagraph Speakers, Inc.

3911 5. Michigan Ave., Chicago
Export Div.,, 13 E. 40th St., New York 16, N. Y.

“Ne Finer Speatker Made ir all the Pordd ™
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NEED PARTS?

National can supply you quickly with most of
those hard-to-got parts at exceptional prices.
Take 8 look st Lhese bargsiny—

TUBB SPECIALS
All tully guarsnteed.
Lype 27 (Pesr Shspe).. ...330 ¢a.
100 for $24.90

Types UX200, 31, 89 ... . .. 39 ea.
Types 39, 6F8G, 6SN7GT, 4S, 55.49¢ ea.
Types 6SLIGT, 6ZS, 1T4, 354, .59 ca.
Types 7H7, 7N7, 22. .. . .. .69¢ eca.
Only these types svailable, while they
last, do not aek for others.

8 ft. Hlectrio Cord Sets, high grade. soldered,
molded, rubber plug st one end, stripped and
tinned at other.

Each, 290; 10 for $2.75; 100 for $24.60

3,000 mf.d4. st 3r F.P. Condenser tn alu-
minum can 1% D X 21/16 H. Fresh stock.
Special, while they last. Each........, $1.39
L e e 0000 . 1o, P b iy $i1.00

A Superior Mike Cable, single conductor, shield-
ed, and pre-war natural rubber cover.
130 per ft.; 100 feet, $9.90

CONTINENTAL CARBON  RESISTOR

KIT No. C8 Assorunent. 100 RMA
coated 3% and 1 Watt resistors (%’s are
one watt). Unusual bargsin at ...... $3.35

AERIAL KIT containing aerial wire, rubber
coated lead-in, insulators, ground clamp, window
strip, oo ......... 400050 M6 6000 S600 Each, 89¢

20 MFD 150 WV Tubular Pigtail Electrolytic,
One Year Guar. ......Each, 35¢; 10 for $3.30

10 MFD 450 WV Tubular Pigtail FElectrolytic,
One Year Guar. .. ..Each. 43¢; 10 for $3.95

Deluxe sssortment of 50 Bakelite Set Screw

Knobe for %‘ Shaft................. Kit, $4.19
—_

50 MFD 150 WV Tubular Pigtail Electrolytic,

One Year GQuar........... Each, 49¢; 10 for $4.45

ASBSORTMENT OF 147 FIRST LINE
TUBULAR BY-PASS CONDEN-
SER8 CONBISTING OF 64 .01-600WV, 32

.02-600WY, 24 .05-600WV, 27 s'l'lgﬁ

.1-600WV, One Year Guaran-
Assorment of 200 pes. Special Radio Hardware

tes. List Price, $33.30.
Your cost only............0e0un
including Tube Sockets, Terminal Strips, Grid
Kit, $1.49

Caps and Pluge............oovunennn

20x20/150WV Tubular Electrolytic. First Line
Condenser. Ono Year Guarantee.
Each, 6lc: 10 for $5.60

BALLAST TUBES—K42B, K42C, K49B, K48C,
K55B, K55C. 149B, 1A49C, L55B, L55C.

Each, 450; 10 for $3.99
100-37, 100-70, 100-77 and 100-79.

Each, 59¢; (0 for $5.45

Centinental Bakelite Suppressors—S19A (Straight
type with Rajah spring snap-on connector, fits
sll makes spark plugs. Terminal nut cable
cannector. ) Each, 180; 10 for $1.85

HI-TEMP RUBBER PUSH BACK -WIRE—Solid
snd Stranded (#20)
100 Ft. Roll, 71e0; (0 for $6.50

LOCTAL S8OCKETS—(Metal Supporting Ring.)
10 for $1.10; 100 for $9.99

10 MFD 50WYV Tubular Plgtall Electrolytic Con-
denser. One Year Guar..Each, 28¢; 10 for $2.45

10x10/450WV Tubular Electrolytic. First Line
Condenser. One Year Guarantee.
Each, 74e: 10 for $6.90

Assortment of 25 Muter Candohm Wire Wound
Rosistors (All aro 7 to 15 W, 15 or more are
between 100 and 500 Ohms.)...Assortment, $4.99

20% depostt required on all C.0.D. orders. Don‘t
forget 1.-2686 or AA-3 Certificates, Orders of
$25.00 or more, accompanied by payment in full,
will be shipped prepald

Free Bulletin No. 1100 lists hundreds of
other radio parts and supplies. Write for
it today!

NATIONAL
ELECTRONIC SUPPLY

77 W, Washington Blvd. Chicago 2, (ll.
T e e —
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SRNEWS

BUSHNELL PROMOTED
BY MAGNAVOX

L. H. Bushnell has been appointed
San Francisco district sales manager of
the radio-phonograph division of The
Magnavox Company.

His headquarters are at 1355 Market
Street, San Francisco.

* x x
SYLVANIA PROMOTES WISE

Roger M. Wise is now vice president
in charge of engineering of Sylvania
Electric Products Inc.

Sylvania’s director of engineering for
the past two years, Mr. Wise previously
served as the company’s chief radio en-
gineer for ten years.

x X %

C-D APPOINTS KEN BURCAW AS S-M
K. C. Burcaw has been appointed sales
manager of the jobber division of the
Cornell-Dubilier Electric Corporation.
Mr. Burcaw was formerly sales man-
ager of Radiart in Cleveland.

&

)
=,

* % %
KEN-RAD RADIO TUBE PLANTS
BOUGHT BY G.E.

The General Electric Company has
purchased the radio tube manufacturing
and plant facilities of the Ken-Rad Tube
and Lamp Corporation at Owensboro,
Kentucky, and at Huntington and Rock
Port, Indiana, and will take over opera-
tion of government-owned plants at Tell
City, Indiana, and Bowling Green, Ken-
tucky.

The sale does not include the electric
lamp manufacturing business of Ken-Rad.

Carl ]J. Hollatz, formerly executive vice
president of Ken-Rad, will manage the
new G. E. operation, which will be known
as the Ken-Rad division of the electronics
department.

* * %
CALAMARAS BECOMES NEDA
EXECUTIVE SECRETARY

Louis Calamaras has been elected ex-
ecutive-secretary of the National Elec-
tronic Distributors Association. Offices
will be located at 221 N. La Salle Street
(2240 La Salle-Wacker Building), Chi-
cago, Illinois.

* * *
PEERLESS CATALOG )

A 20-page catalog, bulletin 431, describ-

For Salderz'ng 7
Tigbt Places . .

DRAKE

No. 400 Soldering Iron (

Smallest Industrial Iron
Ever Designed

60 Watts — Y4 in. Tip
Only 9in.long. Wt. only 8 oz. ",

This mighty mite is backed by ¢
DRAKE’s 25 years of soldering iron
manufacturing experience. The high
quality and long-service of DRAKE
Soldering Irons have made them out-
standing favorites with all types of
radio men everywhere. The DRAKE

No. 400 is an outstanding value at &,

i

Only $4.50 l

List

Drake Has an lro:
for Every Purpose.
Ask Your Radlo
Parts Jobber

DRAKE ELECTRIC WORKS, IN

3656 LINCOLN AVE., CHICAGO 13, il

ing transformers, windings, and reactors
has been published by Peerless Electric
Products Co., 6920 McKinley Avenue,
Los Angeles 1, California.

The catalog contains photographs and
illustrations, diagrams, and construction
details.

Industry personnel may secure a free
copy by writing on company letterhead.

¥ % %

PHILCO SELF-SERVICE SUPER-
MARKETS
Over 100 Philco distributors through-
out the country have organized self-
service super-markets where merchandis-
ing principles featured by retail super-
markets in the grocery trade have been
adapted to radio parts distribution oper-
ations.
The company’s first largest self-service
super market was started in Philadelphia.
Charles E. Gerhard, manager of Philco
parts sales reports that the super-mar-
ket has meant a large increase in dollar-
volume over the old methods of selling
parts. He says that Service Men have
found the new method a time and money-
saver.
k * *

CITY RADIO PUBLISHES FIFTH EDITION
OF WARTIME SERVICE MANUALS
The fifth edition of “Wartime Radio

Service” has been published by the

City Radio Company, 504-6 East Wash-

ington Street, Phoenix, Arizona. The

newest edition contains expanded data on
tube substitutions, burned-out tube re-
pairs, part replacements, tube characteris-
tics in chart form, etc.

* * *

LEACH NOW S-.P-M FOR BENDIX RADIO
Claude Leach, Jr. has been appointed
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.ales-promotion manager for the home
L adio division of Bendix.
* * %*

“E" AWARDS
The Varick and Hubert Street plants
s United Transformer Company in Nev
York City were recently awarded the
Airmy-Navy “E." The Sprague Electric
Sompany, North Adam, Mass., rececived
 third white star for the “E” flag

ecently. N
*

AMPHENOL A-N INSERT CHART
A chart of molded A-N insert arrange-
L nents for electrical connectors has been
| yublished by American Phenolic Corpora-
“jon, Chicago 50, Illinois.

All standard inserts from one contact
o one hundred contacts are shown in
ull size. Socket or pin arrangements are
ndicated together with wire sizes. Also
ncluded are coaxial cable connections and
srounded or shorted inserts. The chart is
iOII x 38II.

A complete chart of A-N and Am-
shenol 97 shell types and styles is en-
losed with each chart.

A copy will be sent on receipt of
equest on company letterhead.

* * *

NEAL BEAR BECOMES RADIART $-M

Neal Bear, has been named distributor
ales manager of The Radiart Corpora-
ton, Cleveland, Ohio.

Mr. Bear has been with The Radiart
Corporation for seven years. Recently he
as been acting as operations manager.

o

LN

* Rk

NEWS OF THE REPRESENTATIVES

At a recent meeting of the Chicago-
and chapter the following officers were
slected : president, Russ Diethert; vice

president, C. R. Bluzat; and R. Edward
Steem, secretary and treasurer.

National president Irvin Aaron of
Milwaukee, attended a New Yorl chapter
meeting recently.

Farris and Koenig of the Missouri
Valley chapter are now located at 406
W. 34th St., Kansas City 2, Mo.

* * *

W. W. BERNS HONORED BY
FIVE-TOWNS RADIO CLUB

W. W. Berns was honored recently by
members of the Five-Towns Radio Club
for his administrative work.

The January meeting of the club was
held at the home of Sidney Gould, presi-
dent of the Recordisc Corp.

* ok k

U.M.C. PRICE LIST DATA
A price-list bulletin, 1460, covering
twenty-seven carbon, dynamic and veloc-
ity types in palm, stand, throat, lip, hand
and cartridge styles, has been issued by
Universal Microphone Co., Inglewood,
* * *

al.

WHITE NOW JENSEN RADIO
PRESIDENT

Thomas A. White has been elected pres-
ident and general manager of Jensen Ra-
dio Manufacturing Company. He succeeds
W. E. Maxson, who has retired.

Mr. Maxson will remain on the board
of directors.

* * *

GENERAL ELECTRONICS CATALOGS

A catalog, 101, covering d-c voltmeters,
ammeters, milliammeters, microammeters
and radio-frequency ammeters of the a-c
thermocouple type, has been published by
the General Electronics Manufacturing
Company, 6014 West Washington Boule-
vard, Culver City, California.

* * *
HAVENS BECOMES S-M OF NOMA
CONDENSER DIVISION

B. H. Havens has been appointed sales
manager of the condenser division of
Noma Electric Corporation, 55 W. 13th
Street, New York 11, N. Y.

Mr. Havens will direct merchandising
of Noma condensers through sales repre-
sentatives and parts jobbers in key cities
throughout the United States.

FREE
STEEL

SPEED UP REPAIRS WITH THESE G-C AIDS!

GENERAL B CEMLA!
RADIQ CHEMICAL faporATORY

gl

EPEN

)

OHMITE

RESISTORS

Your Guide Lo

11343 ]17.1:11:
RESISTANCE

The service-record of
Ohmite Brown Devil and
Dividohm Resistors before
and during the war... is your
best guide to resistance-
control tomorrow. Widely
used in military and industrial
equipment...everywhere!
Write for Stock Unit Catalog
No. 18.

Authorized Distributors Everywhere

|

{

I

|I ] casineT
J‘I .

i | G-C Dial Belt Kits
Exact replacement woven
fabric belts. Easy to install

— no stretching — no od:
justments — @ perfect fit

G-C Ne-O-Llite
New improved design.
Useful hundreds of ways.
Tests AC and DC lines,
DC polarity, fuses, etc.
You can't afford to be

Radic Chemical
Laboratory
Twenty 2 oz. bottles. A
complete assortment of ce-
ments, solvents, coil dopes,

i

[}
OHM'S LAW CALCULATOR I|
watts, volts, am- ||
]
1
[}

; ime. Kits come with lubricants, cleaners, €t ; . handy all- igures ohms, ,
I o Ay hes in bottle caps. In- without this han Fig ily. Solves any Ohm’s
25, 50, 100, 200 or 300 Brus urpose trouble peres...easily. S g of
beis goaadlevgl mA% ’ Law problem with one se ing

the slide. Send only 10¢ in coin.

L}

|

[}

4 [}

shooter. t
[}

[}
1
1

Order From Your Radio Parts Jobber
ALWAYS ASK FOR G-C PRODUCTS

) GENERAL CEMENT MFG. CO.

.. ROCKFORD, ILLINOIS

OHMITE MANUFACTURING CO.
4877-FLOURNOY ST. « CHICAGO 44, U. S, A,

5o Kight with OHMITE

RHEOSTATYS -

RESISTOMS - VAP SWITCHES
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FIFTH EDITION
WARTIME RADIO SERVICE

75 PAGES—OVER 1500 TESTED TUBE SUBSTITUTIONS

The only book of its kind—Will save its cost over and
over in time saved—Thougll you may know the sub-
stitution, you save the time it takes to figure the changes.

Each Substitution Set Down Like the Example Below

TUBE SUBSTITUTE CIRCUIT CHANGES NECESSARY
12SA7 12K8 Make adaptor as follows:

no. 1 on base to no. 1 on top

no. 2 on base to no. 2 on top

no. 3 on base to no. 3 on top

no. 4 on base to no. 4 & 6 on top

no. 5 on base to ‘no. 5 on top

no. 6 on base to no. 8 on top

no. 7 on base to no. 7 on top

no, 8 on base to cap

THE LAST THIRTEEN PAGES CONTAIN A VERY COMPLETE
TUBE CHARACTERISTICS CHART WITH CLEAR BASE VIEWS

REPAIRING BURNED OUT TUBES

CHANGING 1.4 & 2.0 VOLT FARM RADIOS FOR
ELECTRIC OPERATION

BEST METHODS FOR MAKING ADAPTORS
Price $3.00 Postpaid

Get this money making time saver from your distributor today
or order from

CITY RADIO CO.
The RADIO CITY of PHOENIX, ARIZONA
EAST WASHINGTON AT FIFTH STREET

DISTRIBUTORS AIRMAIL TODAY FOR PROPOSITION

TUBES-PARTS

RADIO DEALERS—SERVICEMEN

Send for our list of available tubes and repair parts,
Sylvania, Tung-Sel, National Union.

M. V. MANSFIELD CO.
937 LIBERTY AVE. PITTSBURGH 22, PA.

——

® Ted cEtray

World’s Largest Manufacturer of
Wireless Telegraphic Apparatus

COMPLETE CENTRAL OFFICE EQUIPMENT

McElroy Manufacturing Corp.

32 Brockline Avesne < Besten, Massachusetts

UNIVERSAL MIDGET TOOLS
DANDY SIXTEEN PIECE SET

Midget Pliers, Diagonal Cutters, Four Midget End Wrenches.
Needle-nose Pliers, Screwholder, Six Punches and Chisel, Round
File, Midget Crescent Wrench. $14.85. IMMEDIATE DELIV.
ERY. Remit Today. Catalogue Free with Order. DEALERS

TOOL SUPPLY, 1527 Grand Street, KANSAS CITY, MISSOURI.

WHEN YOU CHANGE
YOUR ADDRESS

the new address, and do this at least four weeks in advance. The
Post Office Department Department does not forward magazines un-
less you pay additional postage, and we cannot duplicate copies
Be sure to notify the Subscription Department of SERVICE at 19 BR.
Forty-seventh St.,, New York 17, N. Y., giving the old as well as
mailed to the old address. We ask your cooperation.

LANGEVIN AMPLIFIERS
Mediumn gain, high-power bridging -am-
plifiers, type 101, have been announced by
The Langevin Company, Inc., 37 West
65th Street, New York.
All models in the 101 series are said
to deliver 50 watts to a nominal! load

R

gaps 2" or larger, or bar or disc type
magnets.

Meter is a Hickok 4” rectangular size.
Width, 9%2"; height, 10%5"; depth, 5";
net weight, 10 ounces.

EW

STRUTHERS-DUNN YACUUM SWITCH

impedance. with less than 3% rms har-
monic distortion at 400 cycles. The gain

control is said to provide continuous Higher

accuracy can be obtained® by

KEYING RELAY

A vaccum-switch keying relay, type
78CCA100, has been announced by Struth-

adjustment over a 40-db range and bridg-
ing connections. Weight approximately
45 pounds.

* & &

HICKOK MAGNETIC FLUXMETER

A fluxmeter, 256, utilizing an electronic
circuit connected to an indicating meter
so that when an exploring inductor is
placed in a magnetic field the indication
of the meter will be in proportion to
that field, has been developed by the
Hickok Electrical Instrument Co., 10529
Dupont Avenue, Cleveland, Ohio. Model
is designed to operate from 105-120 volts
a-c, 50-cycle circuit.

Magnetic flux measurements cap be
compared within plus or minus 3%.

38 ® SERVICE, JANUARY, (945

calibrating the instrument with a known
gauss standard and using it shortly after-
wards.

Has one sensitivity control, a four-
position control, that serves the dual-
purpose of turning the instrument off and
selecting the three sensitivity positions.
The balance control is used to pre-set
the meter at zero.

Supplied with one standard exploring
inductor that can be used to measure air

ers-Dunn, Inc, 1321 Arch Street, Phila-
delphia 7, Pa.

Relay ‘has seven poles, including one
double-throw pole which handles high-
voltage radio-frequency currents by means
of a vacuum switch.-

* x *x
ELECTRO PLASTIC GLASS-CERAMIC
METAL PLATINGS

Plating processes adapted for applica-
tion to glass and ceramics have been an-
nounced by Electro Plastic Processes,
2035 West Charleston Street, Chicago 47,
Itlinots.

The process is said to be adaptable to
the hermetic sealing of such electrical
components as resistors, condensers, small
relays, transformers, instruments, etc.
Either glass or ceramic cases can be
plated with a metallic band for soldering
to metallic and caps. Any normal solder-
ing method is said to be satisfactory ; hot
iron, oven soldering or electronic.

* * *

RCP SIGNAL GENERATOR

A signal generator covering 95 ke to
100 mc, model 704, has been announced
by Radio City Products Company, 127
West 26th Street, New York 1, N. Y
Fundamental frequencies are said to be
continuously variable from 95 kc to 25
mc in 5 bands; and calibration is said
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be accurate to 2% per band up to the |

oadcast band and within 3% for high
squency bands

Uses a planetary drive condenser with
rect reading calibration. Output can be |
ydulated or unmodulated. Self-contained
sdulation is either 400 cycles or 1,000
cles sine wave which modulates carrier.
ther is available for external use. ‘
A five step ladder attenuator is used
¢ controlling output

* 4

SUPERIOR INSTRUMENTS MILL-I-
OHMER
A direct reading linear scale mill-i-
mer, type p-25, has been developed by
perior Instruments Co., 227 Fulton St.,
OrK X
» 3 ranges: 0 to .005/.05 .5 ohins.
curacy is said to be 1% or better. Cir-
it loyed is adaptation of the poten-
wnetric method of low-resistance meas-
ement. Meter scale divisions are in ohms.
ze, 6" x 8" x9”. |

H

* % =»

IDEAL COMMUTATOR UNIVERSAL
CHUCKS |
A 3-jaw chuck has been announced by !
e Idcal Commutator Dresser Company,
)25 Park Avenue, Sycamore, Illinois.
ody 1s high tensile strength semi-steel.
ib construction. Scroll of alloy steel.
Two sets of jaws are furnished, one for
iternal and the other for external work.
Chuck is available in 5 size. A mount-
1g adapter is furnished.
* 3
CARTER MAGMOTOR GENERATOR
Generators of the MagMotor scries for
¢ and d-c with capacities up to 80 watts
itermittent and 35 watts continuous duty,
ave been announced by Carter Motor
npany, 1608 Milwaukee Avenue, Chi-
ago, IlIl. In the a-c line, voltages up to
00 v olts at 100 cycles, are available, and
or d-c voltages up to similar powers are
v‘{lilul;le 1 ¢l
Mechanical characteristics: 534" long.
11/16” wide and 214" high; wi‘/l?ght 45@
wunds ; shaft 4" by 1” long. No motor
included and drive can be by direct
ouple, gain train or pulley.
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RADIART 1S READY,

f Radiart Quality Jobber

With a completely designed line ©

ials. . - -
‘::irtl: eight numbers to co.ver the entire replacement field,
according to our past experience. . . - . e
And embodying the proposed changes in new au P
Ensuring outstanding quality and performance for all rep

ment applications.

LE. .
WILL BE COMPARAB
lS):ul’(gi{SB ... Deliveries will be as prompt as war ¢

and government regulations permit.
OBBERS CAN DEPEND O

. QUALITY WILL BE
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3571 W. 62nd. St. CLEVELAND 2, OHIO

STEPPING UP PRODUCTION TEMPO

@ At its large, new, modernly equipped plant at
Conneaut, Ohio, The Astatic Corporation is today
supplying Microphones, Pickups, Cartridges and
wartime unmentionables to the armed forces, es-
sential industries and accredited government agen-
cies. With all operations and departments now
under one roof, Astatic looks optimistically forward
into the new year with greatly increased production
facilities and customer accommodations. These
advantages will enable Astatic to make a quick
transition to meet commercial demands when the
reconversion time arrives.

THE

ASTATIC

—

CORPORATION
CONNEAUT, OHIO

IN CANADA CANADIAN ASTATIC LTD, TORONTO ONTARIO

NOTE:
Please change Astatic address in your files to
CONNEAUT, OHIO.
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RADIO CORPORATION'S
Hecw
“SPECIAL SUPPLEMENT"

HARD-TO-FIND
RADIO AND ELECTRONIC
COMPONENTS

16 pages crowded with listings and
descriptions of such wartime essentials as...

* METERS ®* VOLUME CONTROLS
* RESISTORS ° TEST ACCESSORIES
* SWITCHES * TRANSFORMERS

®* SPEAKERS * RHEOSTATS

®* RELAYS ...and hondreds of others!

Each page overflows with critical parts
and equipment . . . urgently needed by
industry, laboratories, government agen-
cies, training schools, radio servicemen,
military services, etc. Everything is the
product of a leading American manufac-
turer. All are first quality. And all are
marked at prices typical of startling Con-
cord values! Hurry! Our edition of these
supplements is moving fast. And, since
all items are subject to prior sale, we sug-
gest that you wait no longer. Send for
your FREE copy today!

Rush this coupon...and we will send you the new
16-page Supplement by the fastest possible means.

EEESEEEDERRERENR
CONCORD RADIO CORPORATION
il 501 W. Jackson Blvd., Chicago 7, IlL. Dept. No. S-15
Please rush me the new 16-page "Special
Supplement” by Concord Radio Corp
NAME
ADDRESS

CITY.

STATE

Concono Raoio Cnnpunntlou

265 Peachtrec Strect
ATLANTA 3, GA.

901 W. Jockson Bivd.
CHICAGO 7, iILL.

= |
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| appointed RCA Victor distributor

JOTS AND FLASHES

N

Havens to direct capacitor sales.
. . Jack Geartner, formerly
Arcturus Tubes s-m and more recently
with Emerson Radio, appointed home
radio division s-m of Electronic Corp.
of America. . . . Burton Browne, Chi-
cago advertising agent specializing in
radio and electronic accounts, moves to |
619 N. Michigan Blvd. . . . Fourth
white star awarded to General Radio
Co., Cambridge, Mass.,, for continued
excellent in war production. . . . Meiss-
ner Mfg. Co.,, Mt. Carmel, Ill., wins
third star for their “E” pennant. . .
Congratulations to Otto Paschkes, pres-
ident of Solar Mfg. Corp. now cele-
brating his 25th anniversary in the ra-
dio industry. ... Irvin Aaron, president
of the national association of the Repre-
sentatives, recently addressed the regu-
lar meeting of the New York chapter
Terry Cunningham, nationally
known advertising executive, has been
appointed manager of the commercial
department of Colonial Radio Corp. ...
Sylvania Electric adds J. T. Millican
to sales force for East Central territory
with headquarters in Cleveland. . . .
Universal Microphone appoints Don
Lewis, Salt Lake City, as factory sales
representative for Wyoming, Colorado,

OMA Electric names B. H.|
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Utah, Nevada, Arizona, New Mexico,
Idaho and Montana. . . . Army-Navy
“E” to Regal Electronics Corp., New |
Work. . . . White star for “E” pennant |
won by Insuline Corp. of America. . .

Magnavox names V. J. Sanborn as|
Cleveland district sales manager of
radio-phonograph division. . . . Halli

crafters SCR-299 featured in Dec. 30th |
issue of Liberty in article titled /#’s a |
Radio War. . . . Morton E. Ornitz |
elected a vice president of Emerson
Radio & Phono. Corp. . . . Bendix |
Radio names Jack T. Dayton eastern
district manager for New York terri- |
tory. . .. The George W. Onthank Co.
in |

the Des Moines area. . . . Employees ofl

| Allied Radio Corp., Chicago, oversub-
| scribed their 6th War Loan quota by'

almost 600%. . . . Exceptionally large
attendance at Winter Meeting of Insti- |
tute of Radio Engineers, January 24-27
speaks highly of interest in postwar
plans of entire industry. . . . See Alfred
A. Ghirardi’s interesting article on /n
tercommunicators in this issue.
Sidney M. Robards appointed manager
of the RCA department of informa-
tion. . . . Robert F. Tayvlor, member of
the Representatives, has been released
from the Army after serving as a Cap-
tain with the U. S. Army Ordnance
Department for two and a half years. |
He will cover the Chicago area for
Wirt and Palnut companies.
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THE SoLArR MopkL CE Capacitor Exam-
eter speedily locates common defects in
capacitors without disconnecting condens-
ers—often eliminating further tests. This
saving of time and labor is accomplished
by the unique Solar “QUICK-CHECK"
feature.

In this single instrument are combined
the simplest, most convenient methods for
examining the true condition of every
capacitor in ordinary use . . . shorts, opens,
intermittents, high R.F. impedance and
high power factor.

Catalog IN-1 illustrates and describes features
of all models. Send for your copy today.

& 7745
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ANOTHER HELPFUL SOLAR SERVICE

S N N R IS ) S N R U S B S N S I R N e
SOLAR CAPACITOR SALES CORP.
285 Madison Avenue, New York 17, N. Y.

Please send me a copy of Catalog IN-1 on Solar
CAPACITQR ANALYZERS.

Company Name.
Street Address
City

State

SEND THIS COUPON IN-TODAY




Vte Plae THAT GAVE 60,000 PIECES OF
FINE TEST EQUIPMENT TO RADIO SERVICE DEALERS

Sure, you remember this big National Union
Encyclopedia that showed all kinds of high-
grade service and test equipment. It told you
how to get the instruments and meters you
wanted free with the exclusive N. U. Equipment
Plan. And that plan was so popular that it was
OK’d 60,000 times by radio service dealers!

AFTER THE WAR - MORE THAN BEFORE
Yes, a bigger and better Encyclopedia. More
deals to bring you the modern test equipment
you'll need to service radios, radio-phono-

graphs, television receivers and industrial elec-
tronic devices. After Victory, we'll make
1t easier than ever for you to equip your shop
for more business and bigger profits . . . the
exclusive National Union way!

NATIONAL UNION RADIO CORPORATION
NEWARK 2, NEW JERSEY

Factories at:
Netwark and Maplewood, N. J.;
Landsdale and Robesonia, Pa.




