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A 25.-30 wa# p-a amplifier with three 6.7s as ispui ampllfiers, %47 mixer, 6SN7-GT phose inverter and four 6V6/GTEs is
push-pull parciiel as porser-amplifier outpuf.

{See puae 2]
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full of FM and television
servicing information — simplifies
complicated jobs — tested ways of
boosting shop traffic

Here’'s a magazine which can go a long way
toward making your shop tbe radio shop in your
community. Every month it is loaded with ideas
— not impractical, day-dreamy schemes which look
good only until you try using them —but down-to-
earth, tested plans which have actually been used
with success by other servicemen just like yourself.
Its convenient, pocket-size pages contain valuable
technical data — latest dope on new type tubes —
notes on trouble shooting — yes, and dozens of
helpful hints which will help you to repair any
radio ever made easier, better and twice as fast.
Accept “The Capacitor”—every month—with C-D's
compliments. Put it to work in your shop speed-
ing up repair jobs — building bigger profits. Don’t
wait! Mail coupon below NOW so your FREE
subscription will start at once.

CORNELL-DUBIL

ErR OF
WORLD'S LARGEST MANUFACTUR

CAPACITORS

IMMICA — DYKANOL — PAPER — ELECTROLYTIC

3

-

. Read what these successful
service men say about “the Capacitor”

FROM MAINE:“Your magazine carries much of interest to the

serviceman. Keep up the good work.”
e & o © o

FROM MI55I5SIPPI:“The C-D Capacitor is a fine paper. My ap-

prentice uses it to good advantage.
e oo 0 o

FROM ILLINOIS: [ think the C-D Capacitor is one of the finest
and most complete publications 1 have ever had the pleasure

of receiving.”
e &6 & & o

FROM KANSAS: “Ads in The Capacitor saved me over one bun-

dred dollars on test equipment. A great magazine.”

FREE ADVERTISING FOR SERVICEMEN

Looking for a new signal generator? Want to sell that spare
‘scope? Interested in swapping some equipment with other
servicemen? The Trading Post — which appears every month
in “The Capacitor” will carry your ad FREE. Cornell- Dubilier
Electric Corporation, Dept. S6, South Plainfield, N. J.

Mail This Coupan TODAY

CORNELL-DUBILIER ELECTRIC CORPORATION, Dept. S6
South Ploinfield, New Jersey

Please enter my name to start receiving “The Capacitor’
al once— absolutely free.

[ I am employed. (Please check one)}

[] 1 own my own shop.

wwWw americanradiohistorv com




LITY TUBES = %
make my clients’ sefs play better.
...That's why | install and sell KEN-RADS!”

QUi

THERE’S real sadsfaction in knowing thet
the owners of radics you've repaired will be
pleased customess. Ard your income will benefit
accosdingly, for rzpeat business makes your
cash register sing a merry tune indeed!

When you install klen-Rad Quality Tubes,
vou've taken the frst step toward building a
cliertele of friendly boosters. Continuous
General Electric ard Ken-Rad research assures
a prcduct superior ia sone-performance. Scien-
tific large-scale production gives wniformity—
Ken-Rad tubes do what their ratings call fo-!

@ Write for Bookle! ETR<62, which pictures
cnd describes Ken-Rad's cufstanding group of
7947 displays, count2r-caerds, and other sales
cids fortube dealers ¢ nd se-vice-men. Here are
trand-new pieces thot will 4o areal job of pro-
roting your busine:s ard incr i your
profits! Send for Booklat EIR-62 today!

High now, the graph of Ken-Rad ruke ser-
formance keeps climbing. Greztfaciliies inlzbo-
ratory study and devzlopment, in designing
skill, in manufacturing know-hcw, join to
create a procuct that grows steadily better—
one that temains ahead, both electrically and
in length cf usable life.

Anchor =our repair busiaess to cvstoner s2tis-
fa<ricn by _astalling and selling Ker -Rads! Then
use the b-illiant, effective 1947 Ken-Rad displays
ar ¢ other sales aids to enlarge your list of Jew
clients. That :s the tested recipe for PROF_TS!

178-F2-8850

IN-RAD

Divition OF GENERAL ELECTRIC COWMPANY

SCHENECTADY, NEW YORK

SERVICE, JUNE, 1547 ° |

www americanradiohistory com
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Annual Sound Issue 1
SOUND INSTALLATION, SERVICE AND MAIN-
TENANCE has been for years a solid l>u§1—
ness builder for Service Shops. The in- Vol. 16, No. 6 June, 1947
creased use of p-a has kept many a _Servlce
Man on an overtime schedule. \\."1th the
advent of high-gain intercom; paging sys- LEWIS WINNER
tems ; simplified recording and play_back on i !
discs, wire and paper; home talkies, and Editorial Director
the corresponding development of new and
improved components and accessories to ALFRED A. GHIRARDI F. WALEN
accommodate these applications, Sound has Advisory Editor Managing Editor
become one of the most effective income-
building mediums of the modern Service |
Shop. ) ] o
To this enterprising industry, this issue Page
of Servick has been dedicated, with the
publication of articles on amplifiers, speak- A Nomograph For Multi- Speaking Ma’rchmg BY Raymond E.
ers, transformer matching, magnetic record- Laffer‘fy ...................... 28
ing and playback with wire and paper, . )
pickups and the merchandising of Sound A 25-30 Wah Amplifier {Cover)m: mm sz wn. .. 5. w21 .01, 15
today. Each of the articles, prepared by a
leading specialist in Sound, covers a very Magnetic Recording- Playback With Wire and Paper By
important phase of the field. Thomas Arthur .. 18
The article by Thomas Arthur (page
18), for instance, presents for the first Merchandising Sound. By Sldney Harman 30
time a thorough analysis of the various .
tvpes of magnetic recording-playback wire Ser-Cuits ... ... ... . . . . 32
and paper units available today. The use .
of magnetic wire and paper for recording Servicing Melps .. ... . . ... .. . ... 26
and playback is destined to become one of
the most important factors in Sound. Sev- Speaker Replacements. By S. Zuerker and N. S. Cromwel! 22
eral manufacturers have alrcady announced . .
inclusion of magnetic recording in their Train Sound System. By Charles J. Levin 16
home instruments. and others have an-
nounced special models for home and pro-
fessional usc. Service Men should keep CIRCUITS
:él;l;;::jt of this rapidly growing factor in Phono-Amplifier ‘Circuits ... ..o 12
The all-important subject of merchan- RCA MI-12290/12298 (25-30-Watt Amplifier) 15
dising receives an unusually thorough treat-
ment by Sidnev Harman (page 30). Here's Stromberg-Carlson 15-Watt Amplifier. 16
an article with dozens of facts on how to
sell Sound today.
In an article on replacing speakers (page COVER .
22), S. Zuerker and N. S. Cromwell re- A 25-30 Watt Amplifier (RCA MI-12290/12298) 15
veal how Service Men can make more
money by substituting the newest type
speakers in both p-a and home receivers. SERVICING HELPS -
Another st reading article appears on Connecting Pillow-Type Speakers . 26
page 28 hy Raymond E. Lafferty: A E Pe =R
Nomograph for 'Multi-Speaker Maiching. Preamplifier for Variable Reluctance Pickups 26
In this article, Lafferty explains, with the
aid of an unusually simple chart, how to .
match amplifier output to a number of Index to Advertisers. .. ... ... ... .. ... 52
speakers.
As in the pust._SERVJCE will continpe to Manafaciirers
feaure Sound articles. In the July issue
for instance, will appear an article describ- New Products In Sound 34
ing in detail how to choose the proper p-a
system. There’ll be a discussion, too, of News 38
phono-record cutting and reproducing.
Watch for thesc and many other authori- Jots and Flashes 52
tive articl hiel i
:111(:\121 \\“itlllc §§011!\l\i1“;0](13.y1” he]p vou step Copxright, 1947, Bryan Davis Publishing Co., Inc.
Published monthly by Bryan Davis Publishing Co., Inc.
52 Vanderbilt Avenue, New York 17, N. Y. Telephone MUrray Hill 4-0170
‘<®‘ Bryan S. Davis, President gm;w' b F. Walen, Secretary
Paul S. Weil, Vice Pres.-Gen. Mgr. A. Goebel, Circulation Manager
Chicazo Representative: Lawrence Wehrheim, 5510 W. Lemoyne Ave., Chicago 31, I1l.; Telephone MERrimae 7919
Cleveland Representative: James C, Munn, 2636 E. 126th St., Cleveland 20, Ohio; Telephone CEdar 7783

Pacific Coast Representative:
Brand

Brand

& Brand., 1032 W, Sixth St..

& DBrand,

Los Angeles 14, Calif.;

Telephone
1085 Monadnoek RBldg., San Franciseo 3, Calif.; Telephone Donglas 4475

Michizan 1732

Entered as second-class matter June 14,
year in the United States of America and Canada

1932, at the Post Office at New York, N. Y., under the Act of March 3,

1879.
25 cents per copy. $3.00 per year in foreign countries; 35 cents per copy.

Subscription price: $2.00 per
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NO OTHER SERVICE GIVES YOU THESE
EXCLUSIVE PHOTOFACT* ADVANTAGES

PHOTOFACT FOLDERS
are hased on OUR actual study
of the equipment covergd.
We ORIGINATE information
— we do not copy it! Every
t2¢7 15 quadruple-checked
for sccuracy. NO OTHER
SERVICE COMPARES
WITH PHOTOFACT.

PHOTOFACT VOLUMES | and Il

The first 20 Sets of PHOTQF’?SV"LC‘)
Folders are now avallqb}e m1 '
Vc:lumes——Th'mk of it! Alm N
3800 pages, covering applicgzr :
mately 1800 NEW 1946 & 1 '
Models and Chassis designatio

HOWARD W. SAMS & co., INC.
Xndianapolis 6, Indiana ) 1ouch
Wy (check) (Money order) is e)nc osed.
LIT(
a Vol. 1 ¢ ) Vol
Sen Set No. ( )

_: id 115 2807

Ask to see, PHOTOFACT VOLUMES I and
11 the next time you visit your parts
distributor. Look through the books.
Notice these Points: The same com-
plete data always in the same easy-to-
find-location! The schematic and picto-
rial diagrams for every Post War set—
BIG, CLEAR, ACCURATE PIC-
TURES—Each with its simple coding
system keyed for instant reference to

Individual PHoTOFACT Folder Set #20
available June 15 at the same low cost
of $1.50. Order PHOTOFACT Volumes I

COMPARE BEFORE YOU BUY

YOU'LL WANT

ane

SR il L i il o L

! i i

complete parts lists for every instru-
ment! The full alignment and circuit
data! The disassembly instructions!
The Dial Cord Drawings. And, even
RECORD CHANGERS are completely dia-
grammed.

Now put any other service beside
PHOTOFACT and compare—That’s all
we ask. Use PHOTOFACTS once—You'll
use them forever.

PHOTOFACT

and II or the individual sets of Folders

from your distributor,” OR directly
from us.

ASK THE MAN THAT USES PHOTOFACTS

HOWARD W. SAMS & CO., INC.

PHOTOFACT SERVICE

www americanradiohistorv com
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Anyone in Philadelphia’s radio-service circles
can tell you of the high reputation and efficiency
of the servicing department of Witte Radio and
Television Co. And, Witte has one thing in com-
mon with other successful shops; it recognizes the
time-saving value of Rider Manuals, by maintain-
ing a set of all fifteen volumes.

You, too, need this servicing data on Ameri-
can made receivers made between 1920 and 1947.
You, too, need the facts to quickly diagnose
troubles in ony and all receivers that come to you
for repair. You, too, need all fifteen Rider Man-
uvals, For, from no other single source is this com-
plete service available; receiver schematics, volt-

age dota, alignment data, resistance values,

VOL. XV
JusT our!

2000 pages, plus
181 page ""How
It Works" Book.
$18.00 complete

Volume VI

Volumes XIV to VII (each volume). . .

Abridged Manuals | to V (one volume)
Record Changers and Recorders ... .

RIDER MANUALS

A SIGN OF

SUCCESSFUL

SERVICING

=
EEF
i

1
i
I

Witte has all fifteen RIDER MANUALS

chassis layouts and wiring, and trimmer connec-
tions. Dependable, authoritative information.

Volume XV, covering sets issued during 1946
and some unpublished pre-war models, is full of
features resulting from "'Sixteen Years of Contin-
uing Service for the Radio Servicing Industry.”
For example, “‘clarified-schematics”, which break
down the composite diagrams of hundreds of
complicated multiband receivers into individual
schematics of each circuit as it exists with each
turn of the wave band or equipment switch.

With each copy of Volume XV is the 181 page
"How It Works™ book, a guide to the theory of
operation of the new technical features in the
latest receivers. Volume XV, also includes all pop-
ular "Ham" communication receivers, Scott re-
ceivers, Magnavox RA combinations and record
player combinations.

Rider Manuals are an investment which keeps
povring out profits for you. Those who bought
Volume 1, 17 years ago, are still benefitting from
it. Be sure your shop has the Sign of Successful
Servicing—be sure it has all fifteen Rider Manuals.

MEAN SUCCESSFUL SERVICING

4 o

SERVICE, JUNE, 1947

ENTER THE

RIDER
MANUAL
CONTEST

224
OPPORTUNITIES

PRIZES

AND
SERVICING
EQUIPMENT

JUST TELL WHY
{in 100 Words or Less)

“RIDER MANUALS
MEAN

SUCCESSFUL SERVICING”

That's all you need do. Nothing
to buy. Nothing difficult. No need
for fancy writing. Write your
entry on official blank, obtain-
able from your parts jobber, in
plain everyday English. The first
thing you write may win you one
of the 224 valvable prizes.

DON’'T PUT IT OFF,
WRITE IT DOWN!

Send in your entry
NOW!

JOHN F. RIDER

Publisher, Inc.
404—4th AVE, N. Y. 16, N. Y.

Export Division,
Rocke International Corp.,
13 E. 40th St., New York City
Cable ARLAB




JUNIOR
VELOCITY
MICROPHONE
Mi-4036
Popular low -cost
sensitive unit with
smooth bi-direc-

tzonal response.

PROGRAM VELOCITY
M1-12002,03

VARACOUSTIC
MI-6203,04

An axtremely ver-
- satilevelocitytype.
Has variable direc-
tional characteris-

Eztremely small,
highly sensitive
.«-the ideal port-
able mizrophone.

=l

A
AR
'\\le)__uw tics...c widarange

F

- of application.
1
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SOUND EQUIPMENT

| & A\ £ =
3 [5; k\_ P ] g
i

supply quality input
to All sound jobs

ERE ARE FIVE HIGHLIGHTS from the
H popular RCA package sound line.
They are high quality RCA microphones . ..
selected for the new line because their char-
acteristics best meet the requirements of the
types of sound jobs you handle. They are
priced for easy sales and quick profit. They
bring you the very highest customer accept-
ance and confidence.

All models are supplied in both high and
low impedance types. They work perfectly
with any of RCA’s new package amplifiers.
They provide exactly the right choice for
speech or music . . . inside or outdoors.

Send for these folders

Descriptions and specifications
of RCA microphones, amplifiers,
loudspeakers and intercoms . . .
just printed . . . waiting for you.
Get them now. Address: Dept.
76-F, Sound Equipmeat Section,
RCA Camden, New Jersey.

!
!

AEROPRESSURE

Very sensitive,

close-talkimg

Heavy duty, indoor-outdaor type, dynamic . . . ideal
Roversible baffle vorias direc~ where noise level is high.
tional response. Weatherproof.

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT. CAMDEN. N.J.

In Canada: RCA VICTOR Company Limited, Montreal

SERVICE, JUNE, 1947 »

{ AERODYNAMIC

! M1-6206,07 $es M1-6226,28
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Simpson Model 260 Volt=-Ohm=Milliammeter

There has never been any serious question, since its intro-
duction several years ago, that the Simpson Model 260 is
the world’s finest high sensitivity set tester for television
and radio servicing. It has always been in advance of its
field because it has been kept there by Simpson design
and Simpson manufacture. Today the statement we have
often made is truer than ever: that you cannot touch its
precision, its useful ranges, or its sensitivity in any other
instrument of equal price or selling for substantially more.

You need only remove Model 260 from its handsome
case of black, molded bakelite to sec how it differs from
other instruments. Look at the sub-panel—here are a score
of small recesses, each one holding a separate resistor. All
connections are short and direct, eliminating the need for
cable wiring. Here is a kind of strength and firmness of
assembly you will not see elsewhere, the finest of insula-
tion with reduced chances of shorts, the highest degree of
accessibility of components. The front panel shows simi-
lar refinements: pin jacks firmly set into molded recesses
so that there are no exposed metal parts on the panel; all
figures and symbols molded into the heavy bakelite panel,
then filled with white, so that they have greatest legibility
and longest wearing qualities.

These refinements are, of course, what you expect from
a manufacturer able to produce a circuit design and meter
movement construction that have made this the most

wanted set tester ever marketed.

¢
I"I Y

q’éf‘

a:!ez *

* All this, and the Roll Top Safety Case, too—
Simpson has a new kind of answer to the carrying case
problem'—the Roll Top Safety Case. Here’s how we do it:
we take the Model 260, place it.inside a housing of heavily
molded bakelite, and permanently fasten it there. Instru-
ment and case become one unit. Bencath the instrument
is a compartment for test leads. Over the face of the instru-
ment a roll top (of molded bakelite, too).slides up to open,
down to close, the case. With a flick of the.finger you roll
it up and out of sight and the instrument isseady to use.
Another flick, and the roll top is down and the instru-
ment is ready to carry, and fully protected. With the Roli
Top Safety Case you camnot leave your carrying casc
behind. It is never in the way. And you have constant,
important protection to your 26{) from damage, whether irz|
use or not,

The Model 260, like other Simpson test equipment, is
made almost entirely within the various Simpson plants.
Each component part has been designediand completely
tooled and manufactured in our own plahts, with very
unimportant exceptions. The Simpson Model'260 is not
an assembly job, as is true of so many testers on tlfe mar-
ket. Its unvarying quality is the result of control at ci"e:g
minute step of its manufacture. That is why your invest-
ment in a Simpson Model 260 is a lifetime investment in
that famous Simpson accuracy which lasts as long as the
instrument itself.

SIMPSON ELECTRIC COMPANY
5200-5218 W. Kinzie Street, Chicago 44, I1I.
In Canada, Bach-Simpson, Ltd., London, Ont.

dunpson

JUST ROLL IT UP
INSTRUMENTS THAT STAY ACCURATE

\ y
SIMPSON 260, HIGH SENSITIVITY SET TESTER FOR TELEVISION AND RADIO SERVICING

6
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Ranges to 5000 Volts —Both A.C. and D.C.
20,000 Ohms per Volt D.C.
1000 Ohms per Volt A.C.
At 20.000 obms per volt, this instrument is far
more sensitive than any other instrument even
approaching its price and quality. The practically
negligible current consumption assures remarkably
accurace full scale voltage readings. D.C. current
readings as low as 1 microampere and up to 10
amperes are available,
Resistance readings are equally dependable, Tests
up to 20 megohms and as low as /2 ohm can be

made. With this super sensitive instrument you can
measure automatic frequency control diode balanc.
ing circuits, grid currents of oscillator tubes and
power tube, bias of power detectors, automatic
volume control diode currents, rectified radio fre.
quency current., high-mu triode plate voltage and
a wide range of unusual conditions which cannot
be checked by ordinary servicing instruments.

Model 260 . . . .. ... .........$3895
Model 260, in Roll Top Safety Case . . $43.75

Both complete with test leads

ASK YOUR JOBBER



0N emo OHus

== m.,lg;
Ry

."'00

'\X|° 900

RANGES

Volts D.C .C. Milki- Micro-
{At 20,000 ohms ms amperes amperes
per volt) D.C. D.C.
10 100 0-2000 (12 ohms center)
100 0-200,000 (1200 ohms center)
500 Ampereos D.C. 0-20 Megohms (120,000 ohms center}
1

(5 Decibel ranges: —10 tc +52 DB)
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SPRAGUE
IF-31
FILTER

STOP

Radio noises caused by fluorescent famps CAN be sup-
pressed——easily, quickly and effectively. No lost time or
motion. Just install a Sprague IF-37 Filter on each fixture,
connecting it directiy across the incoming leads. IF-37’s are
especially designed for the job—and you'll be pleasantly
surprised how effective they are in suppressing ‘‘hard-to-
stop”’ interference that is so often conducted down the
power lines, even to remotely located receivers. Buy them
from yaur nearest Sprague jobber today.

RADIO NOISES FROM
FLUORESCENT LAMPS!

copy of the complete
40 page Sprague Catalog
of capacitors, resistors,
mterference filters
& test equipment.

WRITE for a

FOR SALE—Supremse I’B mulumeter
Supreme tube check
analyzer; present v‘xlue, $114 74; will
«acrifice at $70 prepaid U. 8. A, These
are latest models, perfect condition. W. E.
Bailey, 655 8. Corona St., Denver 9,
Colo.

FOR SALE-—Superior tube checker and
solt-ohm-mitliammeter, A-1  condition;
41%’* meter, reads capacity, decibels,
watts, inductance, voltage and resistance,
$25; aulso Superior signal Llracer, brand
sew, §$15. E. O'Malley, 1601 Williams
3t., McKeesport, Pa.

FOR SALE—Triplett radio tester, has
sig. gen., tube tester, and VOM, all in
:arrving case. $28. W P.. Holland, 125

8. Monroe, Chicago 12, Ill.
FOR SALE—DBig lot of 132 new and
used tubes postpaid, §30. Write for list

other new parts. Radio Sales Co.,

of
6202 Willard St., Shreveport 41, La.

FOR SALE—Stancor A. power pack, $30;

S muuel Cis vondenser analyzer, new,
540 new RCA power transformer, uni-
versal, $5. Want accoustinator for model
70 Motorola auto raaio. Paul Capito, 647
W. 2Ist 8t., Erie, Pa.

FOR SALE--RCA station allocator 171,

$10; signal trucer CA-10, $5.50; lLoth like
new. Robert Syverstein, Inkster, N, Dak.

FOR SALE—Supreme tube tester VOM,

condenser tester model 599, all in one
case, $30. Clyde J. Bacot, North
Trumberton, N, C,

FOR SALE—Model 7002 Phlleo set tesier
made by Simpson, absolutely brand new,

20,000 ohms per volt, $35. Fugen
Burnett, RFD No. 1, Box 296, Home
#tead. Fla.

FOR SALE-—Selling out; Sylvanla tube
checker; Triplewt sig. gen. 1632, equ.p.
for 'scope; llickok meter 203; Solar exam-
meter CF; 6’ spkr. with output x'former;
8’ spkr. with output x'former; power
x'former 480 V; assort. cond. and re-

sistors; Rider manual 13; Radio Trouble
ghooters 3rd ed.; 6-tuhe Meissner kit with

tubes; ete. Write for list. A, Hol-
landmoritz, 918 N. Madison, Bay City,
Mich.

WANTED—Superior 1280 set tester and
1230 sig. gen. in A-1 condition. liave
U. 8. 8chool of Music spanish guirar
course. J. W. Murdy, Rox 191, Keene.
N. L.

FOR SALE-—Masoc amplifier, spkr., mike.

good condition. Trade for sig. gen. o
eash. Frank Miles, Darlington, Ind.
FOR SALE—Photofacts 1 to 12, inel..

fan type Weston
used, but
take $25 for both.
Box 142, Manlius.

new, $12.50 postpaid; 6"
cutput meter, iniernal rectifier,
like new, $15; will
1xz:l'ep‘gid. Al Werhan,

FOR SALE—Silver vomax 900, used very
Uttle, $50; XKeiler TS-2 signal analyzer
with batteries, practically new, $25. R. J.
Watkins, 120 Center St., Bangor, Mich.

FOR SALE—Selling out, 8]l new: Alliance
phono motor with T.T., $3: Astatic L-T0
pickup, $1.50; 50L&, 50c; 1-meg. comrol
switch 1%’° shaft, 40c; 100,000 ohm con-

SWAP - BUY - SELL

trol, %" shaft, 20c; 3-tube phono aumpli- *‘_’ Vomax vae. tube volt-meter, $435.
fier, less tubes and spkr., $1.25; 3525, L. (, Peters, 1043 318t Ave., North,
55¢; 128L7, 60c. M. Boxer, 126 Graham  Nashville, Tenn.
Ave., Brooklyn, N. Y.

FOR SALE—Battery eliminator ATR-1.
WANTED-—S8ection 2 of Cupital Radio excellent condition, $30; Electric eye sei-
Engineering correspondence course. Max up, light source, eye, amplifier and relay.
Kaufman, 202 8. 2nd St., Brooklyn 11, boxes, etc. Cleveland Radio Service, 351t
N.oY. Connecticyt Ave., Washington 8, D, C.
FOR SALE—ILA6; 1LB4; 1LC5; 1LC6; FOR SALE—Jackson multimeter; sig.
1LH4; 1LD5; other tubes; also RCA ser- gen.; tube tester; sig. Lracer; pyrometer;
vice notes '23-'37, ‘38, '42. 20% off, or flat iron thermometer; radio tubes; con-
what have you? Stromswold Radio Service, densers ; resistors; speakers ; service
Winebago, Minn. mannals; vacuumn cleaner helts; refrigera-

tion  tools. Complete equipment, pur-
WANTED-—Tube charts for Readrite tube chased 1941. Russell L. Thompson, R.F.D.

tester 430. Want photostats, if possible, No. 2, Farmville, Va,
Write for arrangements. . R. Beaman,
d L < oy
57 Austerlitz 8t., Chatham, N. Y. SWAP-—Ilickok 900 appliance tester, never
used.  For good 35mm camera. Warren
FOR SALE—Gernsback service manuals Dullant, Manning, 8. C

1-1. $5 eu.; Tobe condenser tester up to
100 mfd. with instructions, $1.95; Gk WANTED—Puart-time work, radio serviee
x?atv. hour meter. 2-phase. new, $9.95: work in shop or appliance store in Phila.,
Ragamon ampere ‘hour meter, used, $1.95. penna. Saturdays and evenings free for
52-ohm scoo-u)g twin-ax cable. short lengths pgsition. Herb 1 London 873 N
up to ’, 3¢ per foot. A. Livingstone. Afarsh: B ilad i : o
10 B e T L, T arshall St., Philadelphia 23, Penna.
SELL OR SWAP--Motorola auto radio
FOR SALE OR TRADE —Brand new A-200  fil{erpac, 323C4, in perfect condition.
electronic sig. gen., never used. $i0, or Input 115 V. a-c, output 6 V. d-¢, 10-15
communications receiver. W. Edmond, 787 amps.  Paul Kitterman, Radio Service,

Crotona Park North, Bronx 60, N. Y Corydon, Ind.

FOR SALE—Solar

R LE C-1-60 Exzam-meter, SELL OR SWAP—Triplett analyzer. ideal
new in ,or‘lgmal shipping carton. Purchused  for a heginner, has 3 meters: a-¢, d-¢ and
May. 16, never used. Complete with d-¢ milliammeter. N. Gregary, 36 Lenox
test leads, Instruction book, etc., $45, Rd., Peabody, Mass.

{.lod.b. W, King, Box 182, Crisfleld,

2 R SELL OR SWAP—Meissner analyst, used
FOR SALE—Hickok 191X sig. gen.,, 4 months; or RCP VTVM 665A and Trip-
x'tal cop(ml]ed; 156 indicating trace- fett 666H pocket meter: for Hickok 288X
ometer; 305 ’scope, $125 ea.; RCA 170-A  or 177 sig. gen., or what have vou? Will
audio chunalyst, used 5 mo., $300; Simp- answer all replies. R. P. Williams, 301
son 260 20,000 ohms per volt analyzer, \V. 154th St., Apt. 3, New York 30, N. Y.

YOUR OWN AD RUN HERE FREE

The Sprague Trading Post is a

€ 5 Make sure your
free advertising service to our

No commer-

radio subjects.
meaning is clear.

radio friends. Providing only cial advertising or advertising
that it fits in with the spirit of offering merchandise to the
this service, we’ll gladly run highest bidder is acceptable.
your own ad in the first avail- Obviously, Sprague assumes no
able issue of one of the six responsibility in  connection
radio magazines in which this with merchandise bought or

feature appears. Write CARE-
FULLY or print. Hold it te 40
words or less, and confine it to

sold through these columns or
the resulting transactions.

Send your ad to
Dept. $-67, SPRAGUE PRODUCTS COMPANY
NORTH ADAMS, MASS.

(Jobbing distributing organization for products of the
Sprague Electric Co.)

SWAP — Wurlitzer amplitier with 8’
spkr., 8 tubes, complete, in pertect order.
Need test equipment or short wave re
ceiver, or what have you?! Clyde E. Davis,
342 8. Converse, Spartanburg, B.

FOR SALE—Latest model Philco a-c, d-¢
portable radio, 1 mo. old. Never used
on battery. Cost $58, will sell for $48,
or will swap for Sky Buddy eor similar
receiver in A-1 condition. Richard A.
Ross, 36 Deurborn Ave., Rye, N. Y.

WANTED—VTVM in good condition, will
trade RCP model 488, 1946 multi-nurpose
meter, guaranteed good as new, $71.50.
Liake Region Radio, Qsakis, Minn,

FOR SALE—Ifickok ac-51X tube and set
tester. I'actory modernized and recali-
brated. Brand new Dayco 410 tube and

set tester in ouk case; Westop 507 r.f.

meter with coupler, brand new. Write for
details.  Russell Mohr, New Palestine,
Ind.

FOR SALE-—Buack issues of radio magu-
zines, used radio parts, tubes, radios.
testers, all in good condition; books en
radio and electricity. Write what you
need; all letters answered. DPrices rea-
sonable for quick Watts Radio,

sale.
West Granville, N. Y.

WANTED—41 Olds deluxe radio 982215;
Rider vols. 3, . For sale—Garrard
RC-30 record changer, $15; Philco changer
for model 42-1010. Eilers’ Radio Service,
Box 204, Gladbrook, Iowa.

FOR SALE-— Howard Sams vol. 1 in
binder, §12; set 5 Supreme manuals, $6;
assorted parts and tubes; crystaliner osc.,
$40; Electronics Design model 100 VT VM
with ediprobe, $40. Mac’s Radio Service,
14 Hinkley St., Bath, Maine.

FOR SALE—Astatic L-70 erystals, brand
new. fresh stock, $2 each. C. 0. D. or
prepaid. Sidney IKaplan, 262 Sumner
Ave., Brooklyn 21, N. Y.

FOR SALE—773 Weston tube tester, $20.
A-1 shape; Rider's manual 7, new, $12;
1175-B Triplett sig. gen. in A-1 ghape,
$20. John Brown, 1326 9 8t. South,
St. Tetersburg 5, Fla.

FOR SALE—Signal tracer. I'm closing
shop, will sell brand new SPECO model
STAP a-¢, d-c for $27.50, cost me $44.95.
Send check, money order or C.0.D. M. i
B. Hoffman, 4112 Gallatin 8t., Hyatts-
ville, Maryland.

WANTED—Rider manuals;
portables in any condition.
pay cash. John Saul, 916 Mercer
New Castle, Penna.

SWAP — G.E. tube and battery tester
TC3-P with test leads. Slightly used,
in excellent condition, Has black imita-
tion leather carrying case included. §35.
Joohn C. Johnson, Box 313, Doylestcivn,
hio,

also  3-way
Wil swap, or
St.,

FOR SALE—70% discount on radic tubes,
all new and in cartons. Send for list,
all letters answered. Cassel Radio Service,
R.D. No. 4, Irwin, Pa.

WANTED—Rider manuals. State in_letter

volumes  available and price. Lucien
Michaud, 275 Bates St., New Bedford,
Mass,

ASK FOR SPRAGUE CAPACITORS and *KOOLOHM RESISTORS by name!

8 SERVICE, JUNE, 1947

*Trademark Reg. U. B. Pat. Off,



BECAU SE e » » You need not be a “Peeping

Tom” to discover the Inside Story of Precision Test
Equipment: Standard of Accuracy, Workmanship and
Performance for more than a decade. Look BEHIND
the panel ... it speaks for itself!

Here are only some of the “INSIDE” facts:

* Designed and produced by an organization 100% devoted to the development
of better test and measuring instruments

* Concentration of purpose and engineering effort directed toward only one goal
Fme Test Equxpment as is actually required for modern radio — electronic
service and maintenance

* Results: Quality — Performance — Accuracy — Ruggedness — Economy

® 1% wirewound shunt resistors and matched metallized multipliers combined with
2% D’Arsonval type meter movements

Silver plated, double-wiping positive switching contacts

Plastic insulated hook-up wire in telephone-type cabled harnesses. Affords service
under extremes of climatic conditions.

e Permanently etched and/or anodized aluminum panels that cannot rust or obliterate
by peeling

e All instruments Guaranteed for One Full Year against inherent mechanical anc/or
electrical defects.

R PRE(ISIO Nw

23 i o APPARATUS COMPANY EN£

92-27 HORACE HARDING "BOULEVARD
ELMHURST 6, NEW YORK ~ :

MANUFACTURERS OF FINE RADIO AND ELECTRICAL TEST EQUIPMENT
SERVICE, JUNE, 1947 e 9
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~tomeet your servicing needs

e

ok vy G

S,

POWER PACK +++ Model 75

2 FORBEMOMNSTRATING
AND SERVICING

The Model 752 power pack provides a well- AUTO RADIOS AND
filtered, 6-volt, 12.5-ampere D.C. supply from OTHER AJTO
any standard |15-volt, 60-cycle source. Replac- ~ ACCESSORIES
ing messy and troublesome storage batteries for BATTERY CHARGING

numerous types of service, it is ideal for auto-
mobile radio sales demonstration or service test
bench, effectively operating most push-button

OPERATIAG RELAYS
AND SOLENOIDS

tuning auto sets. Useful apparatus for industrial REPLACING STORAGE
o BATTERIES

or laboratory testing. Best all-purpose, low-volt-

age pack. All controls, knobs, voltmeter and ‘ LABORATORY

terminals are visible and accessible on plainly TESTING

marked escutcheon panel. Pack may also be | BRUSH PLATING

used for auto accessories testing, battery charg-
ing, magnetic field exciting, electroplating, etc.

i

_ - | J, - ~ “:
MM///%/%% STANCOR 752 | | |

STANDARD TRANSFORMER CORPORATIONL‘\

|
|
|
i

A
Y
ELSTON, KEDZIE AND ADDISON * CHICAGO, ILLINOIS e — A ~

STy
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» SPEAKER

MODEL HNP=51 Coaxial with frequency range
cantrol adjusts performance to program quality

For home entertainment, studis, monitering and moderately high-level sound reinforcement
Jensen bede! HNP-51 Coaxial has no equal a¥ any prica. Actually it is ¢ loud speaker “system”
consis.ing o two loud speakers anc a frequency-dividing network. Frequency selector switch
pernis aljustment to program quality and insres correct frequency response whether operating
with “FM.” ‘AM,” phonograph records or tramscriptions. Cut-away sectisn shows hew precisior
construction and workmanship is combined with the achievement of Jensen engineering tradi
tionally cem mitted to the highest standards ir the acus:ic industry. The result creates another
superlativa . 2nsen product heacirg the family of Jencen Coaxial speake=-s ranging in price frou
$30.00 to $125.00.

All Jense1 Coaxials are available in a variety of *“Bass Reflex” Cabinets to make
complete Reproducers. List prices of complete repryduczrs range from §84.00 to
$212.00.

Ask for Data Sheet No. 136 and get complete information about Jensen
Coaxial Speskers and Reproducers—all are now rzady for immediae

delivery. A new 24-page Jensen Catalogue a.so awaits your request.
*~rale nark registered

L;?Eﬂ'ensen

i

ST 01

b

it

ity

i
=

{
bt
T ST

‘* e L .
E " g 4

JENSEN MANUFACTURING CO., 6621 S. LARAMIE AVE., CHICAGO 38, U.S.A.
IN CANADA: J. R. LONGSTAFFE, LTD., 11 KING STREET, TORONTC
SERVICE, JUNE, 1947 ® |
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MODEL 2432

Another member of the Triplett Square Line of
matched units this signal generator embodies
features normally found only in “custom priced”
laboratory models.

FREQUENCY COVERAGE—Continuous and overlapping 75
KC to 50 MC. Six bands. All fundamentals. TURRET
TYPE COIL ASSEMBLY —Six-position turret type coil switch-
ing with complete shielding. Coil assembly rotates in-
side a copper-plated steel shield. ATTENUATION—Indi-
vidually shielded and adjustable, by fine and course

Write for descriptive folder — Address Dept S67

vl |y

... lo

SERVICE, JUNE, 1947

SIGNAL

ELECTRICAL INSTRUMENT CO.

GENERATOR

controls, to zero for all practical purposes. STABILITY—
Greatly increased by use of air trimmer capacitors,
electron coupled oscillator circuit, and permeability
adjusted coils. INTERNAL MODULATION— Approximately
30% at 400 cycles. POWER SUPPLY — 115 Volts, 50-60
cycles A.C. Voltage regulated for increased oscillator
stability. CASE—~Heavy metal with tan and brown ham-
mered enamel finish.

There are many other features in this beautiful
model of equal interest to the man who takes
pride in his work.

www-americanradiohistorv com
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The Most Complete
Line of Replacement

2 Inch to 15 Inch

T'he name to remember when you need
speakers is... CINAUDAGRAPH . . . makers of the most complete
line for replacement purposes. Cinaudagraph Speakers are famous
the world over for their high fidelity, ruggedness, and consistent per-
formance; superior in design, engineering and construction; have
Alnico 5 magnets and are built to the highest possible standards
throughout. See Cinaudagraph for your speaker requirements for
replacements, radio, inter-com, P. A. systems, special applications
of all kinds.

e (CINAUDAGRAPH SPEAKERS, INC. o SLATER, MISSOURI -

SERVICE, JUNE, 1947 »

Speakers Now Available
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SYLVANIA NEWS

RADIO SERVICE EDITION

JUNE VPrepared by SYLVANIA ELECTRIC PRODUCTS INC., Emporium, Pa. 1947

I'I’ PAYS' — IDENTIFY YOUR STORE WITH THESE
« FREE AND LOW-PRICED SELLING AIDS

Take full advantage of these specially prepared sales

And when these attractive display pieces show that
aids —it pays! High quality store identification is one you're sclling the finest line of radio tubes made —

of the best means of indicating the type of service well, you have the ideal way of building up sales!

you're prepared to offer. Note eye-catching variety below.

.$§ — — e e — - . . - — —

Get this low-priced
weatherproof service
banner—46" x 28”. For
truck,-shop, window! 40¢
each; 3—$1.00.

e

This attractive display
stands approximately
3z feet high. Available

FREE- i‘:wl“(:-r:-nr.h size for

Wonderful new 15 diume-

ter clock, in color. Tele-

chron movement sealed in
? oil; case in brown crinkle

14% high by 10%" wide hy 7* deep, this ﬁ,"'s" with silver-colored

colorful display is fitted with flasher unit rim. Only $8.50.

that lights message every other second! A

must for your window. Only $2.00.

FREE -

Decal for store doors or
windows; and dummy
cartons in standard and
20" sizes.

SUPPLEMENT SYLVANIA’S ADVERTISING CAMPAIGN
with the sales aids shown. Life, Collier’s, Saturday Evening Post, with
a combined weekly circulation of close to 12,000,000, carry ads that
sell you, your product and service. To profit from this national cam-
paign use these tested, “on the spot” selling aids.

Order from your Sylvania Distributor or write Sylvania Electric Products Inc., Emporium, Pa.,

SYLVANIAW ELECTRIC

MAKERS OF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES: ELECTRIC LIGHT BULSS

14 & SERVICE, JUNE, 1947
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AMFLIFIER

SPEAKER UNITS
MICROPHONE S
MICROPHONE CABLES

A 25-30 WATT

A Four-sTack 25-30 watt amplifier
with three microphone input stages,
and brilt in mixing controls for micro-
phones or low-level lines is dia-
grammed on the cover this month:
RCA MI-12290 and 12298. Each of
the input stages is resistance-capacity
coupled to the mixer stage.

Two jacks are provided for phono-
graph pickup connection; one jack 1is
connected to the control grid circuit
oi a microphone stage, and the other

[See Front Cover

control to the control grid circuit
of the mixer tube. The first jack
allows the amplifier to be used with a
low-level phonograph pickup.

Three low-impedance high-gain in-
puts (150-600 ohms) are provided for
the microphones; and one high-imped-
ance high-gain input and one high-
impedance moderate gain iinput (0-1
megohm) are provided for the phono.

Three 6J7s are used as input am-
plifiers. A fourth 6]7 tube functions

jack 's connected through a volume as the mixer stage. The mixer is
Abcve: A typical outdoor p-a installation. (Courtesy RCA). Fig. 1. Frequency
Fig.
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AMPLIFIER

coupled to a 6SN7/GT which acts as
a phase inverter. Four 6V6/GTs are
connected in push-pull parallel to serve
as the power amplifier stage.

Degeneration

Inverse feedback is provided via a
tertiary winding of the output trans-
former to the cathode of the third-
stage tube.

The outpnt transforer is tapped to

(Continued on page 40)

response of the 25 to 30-watt amplifier.

. Front view of the amplifier.

% e
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TRAIN SOUND SYSTEM

IN KEEPING WITH THE CURRENT trend
of railroads to provide every possible
convenience to improve service and
make traveling niore pieasant, comni-
plete sound systems are heing installed
throughout all the cars ol trains,

Two purposes are scrved by the
sound system. Programs can be fed
to the recreational sections of the train
or, in the case of special events, over
the entire train.  \nd appropriate an-
nouncements can be fed to all passen-
gers by the conductor. stewardess or
dining-car steward.

Two special trains, known as the
Cincinnatian, intended for regular runs
to Cincinnati, werc recently equipped
with the foregoing type of sound Sys-
tem.  These trains were composed of
a club car with buffet lunch counter
and conductor’s office. a coach with
stewardess compartment, two regular
coaches and a combination dining and
observation car. The sound system
utilized standard units’ on which we
made minor changes to conform to re-
quirements set forth by the railroad.
To accomplish the switching results
control hoxes were developed.

Each car on the train was equipped
with two speaker units,” one power
amplifier’ and a rotarv converter to
change the 32-volt d-¢ train power to
110 volts 60 cycle «-c. In the conches
the speakers were installed in the bulk-
heads at the ends of the cars and the
openings covered with a chrome-plated
grille and trim ring. In the club and
observation cars the speakers were

by CHARLES J. LEVIN

Sound Engineer
Henry O. Berman Company, Inc.

B. & O. Train, the Cincinnatian, Equipped
with Series of 15-watt Amplifiers, Moni-
tors, Speakers, Microphones, Control
Boxes and Receivers. System Features
Many Innovations Applicable to a Wide
Variety of Multiple-Amplifier Installa-
tions.

— =
|
( II—0
L—O MIKE INPUT
v O

MKE
CONNECTORL—— ¢y

| "MOMTOR
VOL.CONT

METER
WTER  conTROL |——0

s —|
3 5,000

=)
|| mwer & o
T el o

PILOT LiGnT (&
6usY nocator |\

= =

Circuit of remote control that is wired into the
master control at the lunch counter. Operation
of the switch opens the monitor circuit to pre-
vent feedback, closes the microphone circuit and
energizes relay B (see fid. on p. 17) to transmit
announcement to entire train. Under this condi-
tion of operation another set of contacts on relay
B short circuits the receiver output to prevent
interference, should the receiver be turned on.

Circuit of the IS-watt amplifier.

completely concealed by installation in
a celotex-lined box within the air-
conditioning duct. The power ampli-
fiers were mounted on rack-type panels
using shock mounts.! One microphone
input was converted to 30 ohms im
pedance by the addition of a trans-
former and only that control extended
through the front panel.

All units throughout the train were
connected together by four conductors
running the length of the train and
coupled between cars by the use of
standard  railroad connectors.  Two
conductors were used for transmission
of the signal and the other two for
relay control purposes.  Transmitting
throughout the train is accomplished
through the output of the amplitier at
the transmitting point (taken from the
lowest tap on the output transformer
and fed through a 1:1 ratio 1solating
transformer) and feeding the input of
the amplifiers throughout the train.
This method of driving was found to
be entirelv satisfactorv when the am-
plifiers have an inlerentlv low distor-
tion level and when operated consid-
erably below their power capacity.

Amplifier

The amplifier has two microphone
and one phonograph inputs. all high

'Strombherg-Carlson.
*S-C 33716,

3S-C 32.

*Lord.

*Hallicraiter’s SX-23.
“Amphenol.
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Bulkhead mounting of loudspeaker in coach.

impediance.  The power gain is 105 db
from microphone input and 72 db from
the phonograph input, both based on
a 50,000-ohm input source m:pedance.
Powes output of each amplifier 1s 13
watts, with less than 5% towl har
monic cantent, measured at 400 cvcles
with a supply voltage of 117.

A 6C5 (or 6]35) is used m the sec
ond-stage voltage amplifier, and 65C7x
are uced in the first-stage voltage am-
plifier and driver inverter. A 6L6GT
is used in the push-pull power output.

Club Car, Buffet Lunch Counter

A receiver’ was mounted on a rack
tvpe panel and installed face down in
the ceiling. To simplifv operation, only
the tining and volume controls and
output meter were extended through
the panel.

The conductor  compartiient  was
equipred with a monitor speaker, a
micraphone and holder and a control
bhox iacluding a switch, output meter
and volume control for the monitor
speaker,

Observation and Dining Car

This car was equipped with a radio
tuner, microphone and holder and con-
trol similar in appearance to that at
the clab car lunch counter.

In operating the system from any
control point the output meters are
used to maintain a consistent operating
level. To simplify operation there is no
separate microphone volume control,
although the level is easily corrected

Rear wiew of rack-mounted amplifier. Shock
mountings are at base of chassis.

Receiver mounted in observation car.

by the operator changing his distance
irom the microphone.

The antennas’ used on the cars with
the radio tuners were developed espe-
cially for trains. They are coupled to

1 e g

Control box in cenductor's compartmant. Full
operating instructions appear in printed forms
mounted in door.
the sets by coaxial cable and input
transformers and provide good recep-
tion in areas of low signal strength
with very little interference from the

" train’s other electrical equipment.

TRANSF ORMER
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Control box circuit. Through this circuit, with the three-position switcl. in normal position, receiver
output power from the output transformer is introduced through a resistor network and the contacts
of relay 4 into the input of the 15-watt amplifier and then reproduced through the loudspeakers in
the car. These speakers are permanently connected to the amplifier. Volume is controlled from the
receiver chassis and regulated by means of an output meter. With the switch in this pasition, an
announcement can be made from another control point; the truin control line is e¢nergized at this time,
and relay 4 serves to transfer the amplifier input to the train signal line to prck up the anncuncement.

Observation-car control circuit. The switch contacts are shown in normal position for playing of the

receiver in the local car. Rotating this switch clockwise to a non-locking position operates the left

and center contact groups, connecting the microphone to the amplifier input, energizing the train-

control line and operating relay B, which in turn connects the amplifier output to the train-signal
line for transmission to all cars.
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Magnetic Recording-Playback

WITH

IRE and PAPER

An Analysis of the Design, Application and Operation of the Latest

Types of Magnetic Playback-Recorder Equipment

MANY TYPES OF MAGNETIC RECORDERS
are now on the market or are in pro-
duction. It is well, therefore, for the
Service Man to familiarize himself
with the design featurcs and applica-
tion characteristics.

Wire Recorders

Present day magnetic wire record-
ers have appeared in several different
designs.  Fundamentally, all utilize
basic designs developed by pioneering
physicists and engineers.*  Refine-
ments have been incorporated in re-
cording-reproducing heads, which in-
clude a properly designed recording-
reproducing winding on a laminated
core of the best magnetic steel for the
purpose, a bias winding and an eras-
ing winding; Fig. L.

Operation of Units

Generally most commercial models
operate in the following way:
A stainless steel (or a magnetic

* Armour Res. Foundation. etc.

Portable paper-tape recorder, (Courtesy

Steel)

Indiana

by THOMAS ARTHUR

Differential drive unit of a magnetic wire re-
corder-reproducer. (Courtesy Brush)

plated) wire .004” in diamecter, is
moved across the recording head.
Many have adopted a standard speed
of 2 feet per second. 1In recording,
high frequency energy of 30 to 40 kc
is applied to the erasing winding.
This removes previous recording or
other spurious magnetizations on the
wire, as it passes over the first air
gap, which is about .010” wide, be-
fore it reaches the second air gap.
This air gap (recording gap) is nar-

row, about .002” wide, for if it were
too wide for a given wire speed, the
positive and negative half cvcles of the
higher audio frequencies would tend
to cancel each other.

Wire is magnetized longitudinally

to eliminate distortion since the wire
turns on its own axis) as it passes
over this air gap by simultaneous field
action, magnetic fields induced by the
audio signal fed to the recording-
reproducing winding, and byv the field
induced by the bias winding. This
winding is energized by the same su-
personic frequency as the erasing
winding, and serves to place the audio
modulation on a straight line portion of
the recording wire’s magnetic charac-
teristic; Fig. 2 (p. 46). The strength
of this hias current, and the design of
the bias winding are adjusted to the
proper value by the manuiacturer.

In reproducing, the wire is rewound
while all energy is removed from the
head, then is run over the head again.
This time the supersonic oscillator is
not connected and voltage is induced

Amplifier used with paper-tape recorder. The amplifier uses two
voltage stages with a 6SN7, phase inverter with 6SC7, two 6Vés

in pushpull output, an equalizer network, and a Hartlev oscillator

for bias supply.

18 e
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@ Only ELECTRO-VOICE provides such a
complete line of microphones. With oat-
standing developments in Unidirec-
rional, Differentialf, Bi-directional, and
Non-directional types . . : in Dynanic,
Crystal, Carbon and Velocity mod:ls

.. you can more casily obtain the
microphones best suited to your necs,
® Proved in critical service, E-V Mic-o-
phones are widely used today by leading
manufacturers and sound engineers in
all kinds of applications. They are p-o-
Juced from finest materials under E-V
Juality control. Consult our ¢nginecrs.

JWHE CARDYNE—True cerdioid unidirectional dy-
namic microphone, witk exclusive E-V Meclan-
ofhase* principle, Acyustalloy diaphragm,
smooth, wide range response, and high output.

CARDYNE

THE CARDAX—The only high level cardioid c-ys-
tal microphone with Dual Frequency respoase
for high fidelity voice and music, or rising
characteristic for extra crispness of speech.

1Patent No. 2,350,010 *Eleétro-Voice Patents Pending-

Send for Catalog No. 101
This illustrated catalog cives
comp ete data and information
on E-V Microphones. Inclides
helpfil selection guide. Virite
for it today.
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315 Crystal \

o

i sortion of.
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Velocity gV Line ©
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Magnetic paper-tape home-type recorder-reproducer. (Courtesy Brush)

in the recording reproducing wind-
ing only, as the wire passes over the
narrow gap in accordance with the
signals previously recorded on it. This
winding is now connected to the input
of an audio amplifier to which is con-
nected a loudspeaker or headphone as
desired.

One recently-announced model in-
cludes a hum bucking coil on the
head. This is connected in series
with the record-reproduce winding in
such a way that external inductive
tields which would be picked up by
that winding and added to the signal,
are also picked up by the hum buck-
ing coil. Thus the output cancels that
induced in the working coil.

It will be noted from the forego-
ing, that the average speed now used
is far slower than was possible in
early models. By the application of
proper magnetic materials, size of
wire, closer design tolerances, and
supersonic biasing this important im-
provement was made possible. Thus
current type wire recorders permit
one hour of continuous recording with
a small spool of wire, and a reason-
ably good frequency range, low dis-
tortion, dynamic range, and noise

Wire recorder-playback unit, available with three spools of wire
half-hour recording.

fifteen-minute and a
Webster-Chicago)

for two
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level. Improved recording and re-
producing circuit design have also
helped to make this possible.

In addition, many of the improve-
ments can be ascribed to the over-
coming of problems involved in the
wire-driving mechanisms. To main-
tain constant speed of the wire past
the recording gap, it is necessary to
do more than simply wind the wire
from one spool to the other. The pre-
ferred method wuses « capstan or
drum, driven by ‘a constant-speed
motor, which pulls the wire over the
head. These capstans are designed
so that slippage of the wire is negli-
gible, as little as a few hundredths of
one per cent in the bhetter models.
This is the same principle used in the
sound sprocket in film-sound record-
ing cameras. The capstan also pro-
vides mechanical filtering through fly-
wheel and damping action, thus not
only maintaining constant average
speed but also taking out speed varia-
tions causing wows. In addition to
the capstan drive, several models
utilize magnetic clitches on the spool
drives to keep the wire tension con-
stant. Thus, wire breakage is almost
eliminated. There is one type of wire

(Courtesy

MAGNETIC RECORDING
WIREN e oRECTIONOF wiRe

ERASING
WINDING

-t

Fig. 1. Erasing and record-reproduce gaps and
windings in a single head.

unit in which the wind-up spool in-
cludes the features of the capstan by
making this spool a large thin drum,
like a turntable, and designing it to
give mechanical filtering action.

These design features also permit
smaller wire spools to be used. In
older models using small spools, the
increase in diameter from the hub to
the outside when freely wound, and
using the take-up spool to pull the
wire across the head, resulted in a
considerable variation in wire speed
from beginning to end. The slower
speed at the beginning resulted in
loss of the higher frequencies.

Some models incorporate .a level
winding mechanism to lay the wire in
even layers on the spools.

Another feature used is that of
either applying brakes automatically tor
the spools whenever the wire is
stopped. In one case the driving
motor is automatically stopped while
there is still about 1% layer of wire on
either spool. These features are par-
ticularly necessary in rewinding as
many machines use a rewind speed
four to eight times greater than re-
cording speed, to save time.

Another model accomplishes the
foregoing characteristics by using

(Continued on page 46)

Stromberg-Carlson home-type wire recorder for use with receiver

amplitying system.
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LABORATORY
CALIBER

MODEL "“906" Signal Generator ca-sies ta new
heights the SILVER tradition for th2 finest in
test equipment at prices so low as to k= im-
possible to any other manufacturer.

Eight fundamental ranges, direct frequency
calibrated to *1% accuracy, cover $> ke
through 170 mc. A three tube R C a.f. o:cilla-
tor provides 400 cycles AM modu arion, sanel
variable from O to rearly 100%. Fanel switch
shifts to FM, 90 kc. through 210 mc.. with
MODULATION knob setting builtin elec-ronic
FM sweep anywhere from 0 to 500 kc.

Output is continuously variable from less than 1
microvolt, including strays through 20 mz, to

over | volt. Microvo t meter, duc! variable cnd
2-pos tion laddes attznuaters;: complete mulitiole
cshielcirg, 4-sect on line filter, al add up to a
signa generator ut-erly without equal today.

Add size and styie mra‘ching famous "VOMAX'
“SPAIX” Dynamic 3ignal Tracer dnd MODE.
204 Condenser Resstor Taster and you have
unmatdhed valve. Yet volune praoduction, ccre-
ily oontrolled SILVER maacfacturing costs.
bring you MOCEL ‘06" at orly $89.90 met

Better get yours 10w, for p-oduction can’t cafich
sp witt demand uden this traly superb labcra-
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THE MAJOR PORTION OF 3ERVICE work
involves removal of defective com-
ponents and replacement with new

parts. Th loudspeaker has often been
a major exception to this rule, due to
its relatively high cost and the fact
that in many cases the Service Man
felt that it could be repaired with com-
paratively little work and at a good
profit. This is not always the case,
however, and serious thought should
be given to the relative merits of re-
pair and replacement.

It is often the Service Man’s first
though to replace cones, voite coils,
field coils, and so forth, when such
treatment is indicated. This action
will generally correct the trouble at
hand, but it is a tedious and exacting
job, many times the result of which is
not completely satisfactory in all re-
spects. A stray piece of foreign mat-
ter between the voice coil and sur-
rounding metal parts can ruin an
otherwise well done cone replacement
job and make the best loudspeaker
worthless.

Recent developments in loudspeaker
manufacture, due to the new Alnico
V magnet material, better designed
materials, and closer control of assem-
bly have resulted in loudspeaker de-
signs which are far superior to those
of the past. The development of the
aluminum-foil voice coil has increased

22 * SERVICE, JUNE, 1947

the maximum power which modern
speakers can handle and added years
to the useful life of a speaker by
maintaining its alignment through
long use and wide ranges of tempera-
ture and humidity.

These reasons often make it wise to
discard old loudspeakers requiring re-
pair and replace them with new units.
The use of a new Alnico V speaker
in place of electrodynamic or old p-m
loudspeakers provides increased ef-
ficiency, better tone quality, and a
positive repair job.

Therefore, thé factors which should
decide whether to use a new speaker
or repair the old one are . .. (1), rela-
tive costs of the job to Service Man
and customer, taking into considera-
tion the service time required; (2),
possibility of obtaining greater effici-
ency and better tone with a replace-
ment unit; (3), size and quality of the
speaker requiring repair; and (4),
relative customer satisfactions to be
obtained with the two jobs. When all
the factors are carefully balanced,
complete replacement will be indicated
as the wiser course in a surprisingly
large percentage of the cases.

Changing P-M to Alnico V

Assuming that replacement is indi-
cated, the actual job of replacement

www americanradiohistorv com

by S. ZUERKER and N. S. CROMWELL

Electronics Department
General Electric Company

and the advantages to be gained can
be stated in general as follows:

The simplest case is obviously the
replacement of a permanent-magnet
type. Here, in many cases, the job is
one of simple substitution, sometimes
with minor changes which will be dis-
cussed later. If the speaker to be re-
placed is an Alnico V type, the advan-
tage to be gained is the saving of time
and exacting work which is required
in cone and voice coil replacement. If
it is an old type of permanent-magnet
speaker, additional advantages are to
be gained. It is probably not gen-
erally known that a speaker using a
magnet of a given weight of Alnico V
will out-perform a similar speaker
using the same weight of the prewar
magnet materials two- or three-to-one.
This means that the actual acoustic
output of a receiver will be increased
in the same ratio, making an output
stage of 5 watts with an Alnico V
speaker usually perform as well as a
prewar p-m speaker driven by a 10-
watt amplifier. The relation of mag-
net weights of various materials to
sensitivity of the speaker is illus-
trated in Fig. 1. In spite of the varia-
tion in magnet size, a range of more
than 5 to 1, all three speakers will be
equally loud.

This increase in efficiency and
power is desirable in almost any case,



Aluminum-foil based voice coils used in Alnico V speakers

but can be seen to be of tremendous
help in increasing the power of port-
able or farm radios with low-power
outputksmgcs. Suppose such a set had
an output stage capable of delivering
228 milliwatts of power to a prewar
loudspeaker with a 2Z-ource magnet.
Replacing the speaker with an Alnico
V type using a 3-ounce magnet will
give the same increase in sound power
output as would be obtained by in-
creasing the output of the power stage
to 1 watt, about the equivalent of add-
ing three additional power tubes to
the chassis. All of the increase in
output is obtained without adding at
all to the battery drain or, in case of
a-c/d-c sets, to the B-supply require-
ments.  This point in itself is suffi-
cient to make it very desirable to usc a
replacement Alnico V speaker.

'n |addition, the increase in sound
power output makes it possihle for the
lot;dsI)caker manuiacturer to adjust
the tone of his product to the most
genemlly pleasing quality instead of
werking to obtain the maximum sound
by using lightweight pzpers. Again,
this means that portable or farm
radio}: can be made to sound just as
pleasing as the small home radio, and
makes the home set sound better than
has heen possible in the past.

If the speaker to he replaced is an
electro-dynamic type, the job will re-
quire somewhat more work, but not
enpugh to make it difficult. The in-
crease in efficiency will vary accord-
ing to the design of the electrodynamic

speaker and the manner in which it is
used in the B-supply circuit.

Before laoking at the factors in-
volved in the actual replacement; it
would be well to enumerate the ad-
vantages to be gained:

In small sets the new speaker will
usually afford a gain in output of sev-
eral times, and in large sets, although
the output gain will not always be
very great, the elimination of residual
hum caused by using the speaker field
as part of the B-supply filter circuit
will be an important factor.

The power handling abilities of the
Alnico V speaker are large due to the
elimination of heating caused by the
field coil. Without this heat, the
voice coil itself can handle greater
power before reaching a dangerous
temperature, and will maintain its
shape and alignment for longer pe-

Four and 12”-type speakers using aluminum-foil based wveice coils.

riods. This is particularly true when
the voice ceil is wound on aluminum
foil.

Another feature of the new speakers
is their complete dustproofing which
prevents foreign material from work-
ing its way into the air gap. This is
extremely important in maintaining
the original tone, free of buzzes and
distortion, ior long periods of time,
and only speakers which are com-
pletely dust-proofed should be used
for both replacememt and new work.

Changng E-M fo P-M

The physical changes required in
substituting an Alnico \ speaker for
an electrodynamic type may involve
some simple circuit changes.

If the speaker field is found to be
connected directly across some B-volt-

Fig. 1. How magnet-design progress has affected the size of speakers. In 1930, a 5.5 ounce Cobalt-

steel magnet was used; in 1938 Alnico I, II or 1IT weighing approximately 3 ounces was used, and

in 1946 Alnico V, weighing one ounce, was intrcduced. Speakers shown are all of the 4" type and
provide equal volume.

1930 1938 1946
—~ 5DL\.. (-%
a b c
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age point, in which case the field re-
sistance will be 2000 to 3000 olims,
the replacement is a simple matter. It
is only necessary to remove the two
leads from B— and B4 and install
the new speaker. In this case there
will be a saving of power required
from the rectifier tube, resulting in
longer tube life, less heating, and, in
sonie cases, higher B voltages avail
able for the set. In some instances
this increase in voltage will be helpful
mn mcreasing power output and sensi-
tivity, but if the original voltages are
to be retained, an additional series fil-
ter resistor can be added to the B-sup-
ply circuit. I such a resistor is
added, its rating must he at lcast
twice the power it will be required to
handle.

If the speaker field is used as a
B-supply filter choke in an a-c/d-c
type receiver it is usuallv necessary to
make a stmple circuit change.

If the field is in the + side of the
B supply, the output-tube transformer
plate return should pe connected to the
first filter capacitor, and a resistor
added; Fig. 2.

If the speaker field was in the neg-
ative side of the B supplv and es-
pecially if the voltage across it was
used for biasing purposcs it will be
necessary to replace the field with a
resistor or choke of a resistance equal
to the field resistance. A resistor
should be tried first, bhut if the hum
level is excessive a combination choke-
resistor or a choke alone should be
used; Fig. 3. In either case the total
resistance should add up to resistance
in the original design.

Replacement of an e-m speaker with
a p-m speaker in larger sets follows
the same pattern as the one outlined
for a-c/d-¢ types except that in more
of the cases a choke will probably be
necessary to keep the hum level suf-
ficiently low.

In some cases where the field coil of
the old speaker is still in good con-
dition, it is possible to bolt the old
speaker, or the field structure cut from
the old speaker, to the inside of the
cabinet. This will perform well as a
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Figs. 2 and 3. Circuits illustratingd how to
change a e-m speaker system for a p-m in-
stallation.

choke and will keep the cost of the job
low.
Magnet Weight

There is a great variety of magnet
sizes to be chosen from in each range
of speaker size. [For example, repre-
sentative weights to be found in 514~
speakers are .68 ounce, 1 ounce, 1.3
ounces, 1.47 ounces, 1.92 ourices, 2.15
ounces, 2.98 ounces, and 3.16 ounces,
The Service Man need not find this
array confusing if the basic factors of
speaker  performance and the char-
acteristics of the car are kept in mind.
The ear cannot detect the difference
in output between a speaker using a
1.3-ounce magnet and one using &
1.47-ounce magnet. On the other
hand, the difference between speakers
using a 1.3 and 3-ounce magnets,
respectively, will he of the order of
two-to-one, in power again cquivalent
to doubling the output of the audio
power stage.

The general rules governing choice
of magnet size, then, are:

(1)—Disregard differences of onls
10% or 15% in magnet weight.

(2)—Let the quality and type of set
judge whether to use a heavy or light
magnet. Farm or portable sets should
use speakers with a generous amount
of magnet material. Inexpensive
a-c¢/d-c sets might use a speaker with
a lightweight magnet.

(3) — Specialized cases will, of
course, vary from these general rules.
Some customers may want as much
volume as possible from their sets, or
may desire better tone and be willing
to pay for better speakers. Each such
specialized case will require an indi-
vidual decision.

(4)—Tt should be remembered that
in a4 given type of speaker, the size
of the magnet makes little or no differ-
ence in tone. In most cases, however,
4 large increase in magnet size in a
given type of speaker, from 1.3 ounce
to 2.98 ounce, for example, will be ac-
companied by an increase in the voice-
coil diameter. This change in voice
coil may have considerable effect on
tone quality, and it mayv be necessary
to compare the two in the set being
repaired in order to choose the more
suitable of the two.

Resonance

Speaker resonatice (primary reso-
nance of cone) plavs a verv important

OUTPUT TUBE

CHOKE  0-400 OHMS
APPROX.

part in the overall loudspeaker action.
In general, the lower the resonance,
the better the low-frequency response.
and, providing this low-frequency re-
sponse can be properly used, the bet-
ter will be the tone of the set in which
the loudspeaker is used. Normally,
the resonance is controlled by the
manufacturer to center around a fre-
quency which has been found to be
optimum for the vast majority of
cases. It for example, 574" speakers
were made with resonances centering
around 100 cycles, the overall result
would not often be as pleasing as
with resonances closer to 160 cvcles.
This is due to the fact that the out-
put transformer and speaker baffle
(cabinet) attenuate frequencies below
200 cycles to such an extent that at
100 cycles very little output can he
realized from the speaker itself. Be-
cause this is true, the bass rise at
resonance will be largely lost, and the
set may sound as if it has less hass
response than it would with a 160-
cvele resonant speaker. In addition,
the cones required to produce 100
cvele 5147 speakers would have such
{fragile edges as to make them unable
to withstand the power which the
speakers should he rated to handle.

Additional Resonance Factors

Other factors also atfect the choice
of resonance. Cabinets, record-playing
mechanism, gang capacitors or other
components may have a resonance suf-
ficiently strong te cause acoustic {ced-
hack into the speaker, resulting in
boominess, howl, or rumble. In these
cases, it 1s necessary to choose a lowd-
speaker having a primary resonance
removed from that of the offending
component, the resonance chosen being
either higher or lower depending on
the practicability of each. In certain
cases it may be found impossible or
difficult to cowmpletely remove hum
from a set. This may be caused by
the use of a speaker having its reson-
ance close to 120 cycles, this reson-
ance being excited by second harmonic

(Continued on page 42)



The little lamp
that learned to
love sopranos

IME was when certain high notes played

havoc with radio panel lamps. G-E Lamp
research engineers investigated. A soprano’s
“high C”, they discov-
ered, often caused vibra-
tions severe enough to
tear the filament apart.
One simple trick helped
to solve this problem.
By making filament sup-
ports longer and moving
the bead closer to the
coil, they greatly reduced
the effects of vibration. Now G-E dial lamps
can take the shrillest soprano in stride!

NEW

Another example of the ingenious research
that has made General Electric miniature
lamps leaders in quality and service. Here are
some of the reasons why you can depend on
G-E dial lights to satisfy your customers and
brighten your profit prospects:

1. Dependable, trouble-free performance.
2. High level of maintained light output.
3. Low current consumption.

4. Long life.

5. Profitable to handle.

6. Greater dealer acceptance.

FOR INFORMATION on prices and types of G-E miniature
lamps, see your nearby G-E Lamp Office. Or write to General
Electric Co., Dfv. 166- §-6, Nela Park, Cleveland 12, Obio.

GE LAMPS

GENERAL @) ELECTRIC
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Servicing Helps

CONNECTING PILLOW-TYPE
SPEAKERS!

THE INCREASED USE of pillow-type
speakers has developed quite an in-
stallation-market for the Service Man.
These small speakers have a variety of
effective applications in the homne,
hotel and hospital, and can be con-
nected in many ways to receiver am-
plifiers or special amplifiers.

Typical connections to modern re-
ceivers, using dynamic speakers, are
shown in Figs. 2 and 3. On sets hav-
ing single-tube output (Fig. 2) the
output transformer should be shunted
by a 5,000-ohm resistor rated for at
least 2 watts. The speaker and cord
should be isolated from all d-c poten-
tial by a .00I-mfd. 600-volt capacitor.
The 5,000-ohm resistor is an average
value and can be varied somewhat, if
necessary, depending upon the output
tube characteristics. One to ten pillow-
speakers may be operated by this ar-
rangement, using a 100,000-ohm par-
allel resistor.

Connection to receivers having push-
pull output is shown in Fig. 3, and re-
quires a resistor of higher value and
wattage. Up to twenty pillow-speak-
ers can be operated with this arrange-
ment.

To permit the alternate operation of
either the pillow-speaker or regular
speaker, a dpdt switch or jack can be
mounted on the cabinet or chassis.

The recommended connection of
many pillow-speakers to a suitable am-
plifier is shown in Fig. 4. Each
speaker requires a signal voltage of
approximately 5 volts and about .001
watt of power. Thus 100 speakers
would require 100 x .001 watt or .1

Fig. 6. Circuit of variable-reluctance pickup

preamplifier. (Courtesy G.E.)

OUTPUT PLUG

oHS
i

27,000 200000

OHMS

180,000 OHMS
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watt and have a combjned impedance
of 30,000/100 or 300 ohms. On am-
plifiers using pentode or beam power
output tubes, the pillow-speaker should
be shunted by a resistive load of ap-
proximately 1/5 their combined im-
pedance to reduce distortion due to the
capacitive reactance reflected by the
speaker. For 100 units having a com-
bined impedance of 300 ohms, a 1-watt
resistor of about 60 ohins should be
used in parallel. This would then re-
quire a .5-watt amplifier having a 50-
ohm output impedance.

For larger installations, propor-
tionately smaller corrective load re-
sistances may be used. [For instance,
in an installation using 1,000 speakers
(total impedance 30 ohms) the line
feeding the speakers can be shunted
by a 6-ohm 10-watt resistor. This
would then require a 5-watt amplifier,
having an output impedance of 6 ochms
in order to obtain the proper operating
triode output tubes.

In most cases, effective volume can
be controlled by changing the position
oi the speaker under the pillow. How-
ever, if individual volume controls are
desired, a 14-megohm variable resistor
may be used in series with each pillow-
speaker. A signal voltage of 10 volts
should then he supplied to the line, and
each speaker with its volume control
may be considered as having an aver-
age impedance of 130,000 ohms. The
power required remains practically the
sanie.

Tushatone; Brush Development Co.

PREAMPLIFIER FOR YARIABLE
RELUCTANCE PICKUP

RECENTLY, DEVELOPMENT of a variahle
reluctance-type pickup was announced.’
This pickup is quite unique in that it
responds to vibrations only in a lateral
direction and in addition has oracti-
cally no frequency discrimination since
its voltage output is proportional to
the stylus velocity.

The pickup, which is a low-output
voltage device, operates hest when it
is coupled to a preamplifier; Fig. 6.
The amplifier, using a double triode,

provides impedance matching and
amplification.
1G. E.
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Fig. 1. Pillow-type speaker (Courtesy Brush)
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Fig. 2. Signal-tube output circuit for pillow

speaker using a transformer shunted by 5000-ohm
2-watt resistor. (Courtesy Brush)
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Fig. 3. Pushpull output arrangement for pillow
speakers. (Courtesy Brush)
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Fig. 4. Connection of quantity of pillow speak-
ers to amplifier. (Courtesy Brush)

Fig. 5. Preamplifier unit designed for variable.
reluctance pickup.




The very finest Vibraor Guide ever offered ‘o the service field.
Head and shoulders over any similar kendbook, this new 1947
edition is crammed with every conceivakle fact relative to tne
efficient servicing of auto radio power supplies. The most com-
plete vibrator cross index ever compiled; ¢ 23 page replace-
ment list by brand names, buffer circvit diagrams, complete
vibrator installation instructions, a six page article on the theory and use of the
vibrator written by a leading authority; vibrator indexes by types, by numbers and by
base diagrams...all this and much more is contained in the pages of this valuable
manual. Designed to simplify the present-day problems of vibrator servicing, this hand-
book is an invaluable addition to any service library. Send for your free copy today.
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A NOMOGRAPH

ForMulti-SpeakerMatching

Chart Provides Rapid Determination of Transformer Types Required to Op-

erate Several Speakers at Different Power Levels From One or More Amplifiers

It 15 OFTEN NECESSARY to operate sev-
cral speakers at different power levels
irom one amplifier. This requires the
use of coupling transformers with the
proper turns ratio.

The turns ratio from primary to any
one of the secondary windings depends
upon two factors; ratio of primary to
speaker impedance and ratio of pri-
nmary to speaker power. The equa-
tion for the turns ratio is’

N./N, = \'/ Z,/Z, - PW'I—-Ps

The ratio, provided hy this equation,
for any one of a group of secondary
windings, will retlect from the sec-
ondary to the primary, an impe-
dance greater than desired. This is
true of each secondary winding. The
total impedance reflected into the pri-
mary, however, is made up of all these
reflected impedances taken in parallel
which produces the correct match. To
permit rapid application of the equa-
tion and use of the proper matching
medium, the nomograph shown in Fig.
2 was constructed.

Use of the Nomograph

Let us suppose we have a 45-watt
amplifier, with 6L6s in push-pull in the
power-amplifier stage and we wanted
to operate four speakers, two of the
trumpet type and two of the cone type.
We find that the trumpet-tvpe speak-
ers have voice coil impedances of 16
olins each and the cone speakers have
voice coil impedances of 6 ohms. The
speakers, rated at 5 watts each, are to
operate at 35 watts (17.5 watts each)
and he placed close to the microphones.
The tubes have a primary impedance
(plate to plate) of 3,800 ohms.

For simplicity, we can connect the
two 16-ohm speakers in parallel and
do the same with the smaller speakers.
Our problem therefore is to match one
8-ohm load that takes 35 watts, and
one 3-ohm load that requires 10 watts.

Now to use the nomograph, we layv

F. Langford Smith, The Radiotron Designer’s

Handbook, pp. 207-209; Amalgamated Wireless
Valve Company, Pty. Lid., Syiuey, Australia.
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a straight-edge between 3,800 ohms
on the Z, scale and & ohms on the Z.
scale, and mark a reference point on
reference line A. Then we lay a
straight-edge from 45 watts on the P,
scale to 35 watts on P, and mark a
reference point on reference line B.
The two reference points are connected
with the straight-edge and we can read
the primary to secondary turns ratio
of the output transformer onthe N,/N,
scale.  We find that the turns ratio
for the two trumpet speakers connected

Fig. 2. Three ways of connecting speakers to
operate at different power levels. Circuit shown
in 4 provides speaker isolation.
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n parallel is 25. 1i the two speakers
are connected to individual secondary
windings the impedance ratio for the
equation will he double, but the power
ratio will halve. The over-all result
is that the turns ratio remains the
same regardless of the type of connec-
tion we choose.

Repeating these operations for the
3-ohm load we find that the ratio of
N, to N, equals 75. This is the ratio
if the two speakers are parallel con-
nected to one winding or separately
connected to two windings.

If the turns ratio of one-half of the
primary to the full secondary is de-
sired we must do one of two things:
Use the primary plate-to-plate impe-
dance with the nomograph and divide
the final result by two; or use the im-
pedance that is desired across one-half
of the primary winding (this equals
one-quarter of the plate-to-plate im-
pedance) with the nomograph and
read the turns ratio directly. FEither
method will yield the turns ratio for
one-half of the primary winding to the
full secondary winding.

Appendix
Converting Impedance Ratios to
Turns Ratios

There are many types of universal
output transiormers rated in impe-
dance ratios and not in turns ratios.
It is therefore necessary to convert the
impedance ratio to its equivalent turns
ratio.

Two methods mav be used:; applica-
tion of actual test voltages and mathe-
matical computation. In the test
niethod an audio signal generator and

2Also Chief Epgineer, WSLB.
(Continued on page 451
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A LITTLE ENTERPRISE and imagination
can take the Service Man a long way
in the sound business.

All the old opportunities still exist,
but they appear more often. In addi-
tion there are a large number of new
and interesting applications of sound
equipment and there are countless
others that can be easily developed.

It’s summer now and the fairs, fes-
tivals, hotels, camps and theatres are
in the market to buy or rent good
sound systems again. The sound man
who actively seeks this Dbusiness will
get it. But the fairs and festivals are
the old standbys, the ones for which
competition will be keen and plentiful.
There are other opportunties Service
Men can make for themselves, oppor-
tunities which will result in substan-
tial returns.

Nearly every man in service during
the war came into contact with and
developed respect for the wvalue of
sound ecquipment. Movies popularized
inter-office communicating and public-
address systems, and men and women
in factories throughout the country
worked to the accompaniment of sound
system music. Today, most people
know what an intercom or p-a system
is. What many do not know, and
what can De easily demonstrated is
how sound equipment will serve them.

When a business man is shown
how he can double and triple the
efficiency of his organization at a rel-
atively trifling cost, when a house-
keeper can be shown she can elimi-
nate the continual running up and
down stairs through the day, when
you sell anything that performs a vital
useful function you're selling in terms
that people understand. With sound
equipment this can be done every
time.

Finding a customer for sound equip-
ment is difficult! Finding a customer
for a specific application of sound
equipment however, is easy and profit-
able. Your own community is quite
a fertile area. Consider the types of
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business you find, and analyze for
yourself how an intercom or paging
system will save that husiness money
or increase its productivity. Decide
exactly what equipment is required to
do the job and go sell that business
that equipment.

If you attempt to develop business
on sound equipment without a plan—
if, in other words, vou just try to sell
“sound equipment to business” in-
stead of selling a specific system pro-
viding specific services to a specific
business, you'll soon blunt your selling
edge and you’ll soon find that the re-
turns are less than you like. Your
ideas should be organized, target
picked and hit with the correct selling
arrow.

A Few Examples

It’s summer and cars are beginning
to bulge the highways again. Tourists’
courts will flash their competing
neons and some smart sound man will
figure that a “tourist court intercom
system” with the master in the busi-
ness office and a remote in each cabin
will mean more customers and more
business for the court that has it. He'll
demonstrate that such a system will
permit the tourist to call in his orders

A 20-watt amplifier, featuring a controlled ex-
pander, designed for high-fidelity applications.

www americanradiohistorv com

for food, cigarettes and liquor with-
out leaving the cabin. “When you
make it easy to order, they’ll order
more and more oiten.” He'll find
other important applications for the
system, and he’ll remember basic fea-
tures; for example, the system will
have to be private. No guest wants
any eavesdropping. The tourist court
operator probably never thought of an
intercom for his business. He’ll think
plenty when it's properly presented
and demonstrated.

The efficiency of the local coal
vards can be tremendously increased
by use of a simple paging system.
You can become a coal yard expert in
fiftcen minutes by discussing a typical
vard's operation with one of the
operators. You can learn one coal
yard’s language, and brother that can
help a whale of a lot. If you kinow
that a given yard may handle barley,
egg, buckwheat or steam coal
if you know that the yard may load
irom docks or from a railroad siding

. if you can talk to your prospect in
terms of eliminating misunderstood
hand signals and unheard instructions
when a truck is on the scales . . . point
out that your “coal yard system” will
permit the operator to locate his men
in a moment when they're waiting
around the vyard for trucks and that
a chauffeur can be paged in the yard
telling him to rush a special order or
to change a load of stove to nut with-
out wasting time . . . then you’re talk-
ing his language . . . you're merchan-
dising sound equipment and you’re
showing him how that sound equip-
ment will mean dollars and cents to
him. What chance has the fellow who
asks the operator whether sound
equipment can help him in the face

(Continued on page 41)



TESTED FOR

* CHARACTERISTICS

% ENDURANCE

* STABILITY

What does triple-tested mean?
[t means that General Electric
resistors have been subjected to
the most rigid tests and inspec-
tion to make certain that they con-
form to high quality standards.
Characteristics, endurance and
stability have been checked in the
laboratory and in the field, under
acltual operating conditions.
These checks are assurance to
you that General Electricresistors
will stand up ... will give greater
customer satisfaction.
In designing this line of resis-

tors, quality was the first consid-
eration. But, along with quality,

flexibility in application was de-
manded. The wide possiblerange
of uses for each unit, extending
from simple to complex circuits,
can be met with minimum stock
requirements. Your customer’s
needs can be supplied . . . your
inventory can be kept down.
GeneralBlectric’scompleteline
of high quality resistorsalso hasa
triple value for you. Since the cus-
tomer’s requirements can be sup-
plied from one source, it saves his
time.That means greater customer
satisfaction, more sales, more
profit. And remember, these
resistors are easierto sell because
they bear a name known for
quality, General Electric.
Besuretostock theentireline of
General Electric universal parts.

For complete information write: General Electric

Company, Electronics Department, Syracuse 1, N.Y.

GENERAL 3

FIRST AND GREATEST NAME IN ELECTRONICS

POWER RHEOSTATS

25 watt, 50 watt

CONSTANT IMPEDANCE
ATTENUATORS

) ELECTRIC

WIRE-WOUND L-PADS AND T-PADS

COMPOSITION RESISTORS

POWER WIRE-WOUND
RESISTORS

Adjustable
10, 25, 5C,

10, 20 watt
100 watt

TUBE-TYPE
WIRE-WOUND RESISTORS

COMPOSITION CONTROLS
ATTAGHABLE SWITCHES

SMALL
WIRE-WOUND CONTROLS

3 watts & 4 watts
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THE DESIGN OF A PHONO AMPLIFIER
15 determined primarily by the type of
pickup used in conjunction with it.
Other considerations entering into the
design include the quality of reproduc-
tion desired and the power output,
which to a great extent is dependent
on cabinet size and price.

Crystal pickups are almost univer

Fig. 1.

Typical response curves for two types of pickups.

PHONO AMPLIFIERS

sally used to drive the modern phono
amplifier.  The direct-voltage output
of a crystal pickup will vary anywhere
from .5 to 4 volts. This output volt-
age is a function of the intrinsic de-

The curves A were obtained with a

pl‘ckup having a cut-off characteristic of betwcen 6000 and 7000 cps. The B curves cover a pickup
with a 50 to 10,000-cps range. It will be noted that the response curve of B in I has been consider-
ably flattened at B in 2. This was done by a filter network which is identified as 2 in the drawing:

a reduction in output voltage of from .65 to

.052 volt resulted when this network was inserted.

Shown, too, are the effects of temperature on the low-frequency response of the pickups.
(Courtesy Astatic).
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sign of the pickup, and is usually de
termined by means of an audio test
record which duplicates the average
voltages developed by records.

The input voltage to the first audio
stage of the ampliter may be even
lower than the crystal output due to
the presence of a frequency correction
filter which is sometimes inserted be
tween the crystal and the amplifier
proper.

This factor 1s etfectively demon-
strated in the response curves of Fig.
I, involving two crystal pickups.
Curve 14 represents the response of
a pickup, measured directly across its
terminals, unloaded. At 1,000 cycles,
using a frequency test record,” the out-
put was found to be .65 volt. Using
this as a reference point, the output
voltage of the pickup will vary from
+10 db at 100 cvcles to =17 db at 7,000
cvcles.

Curve 2 in the same plot shows what
happens to this curve when a correc-
tive filter is installed. llere another
type of test record® has been used. The
reference point is still 1,000 cycles, but
the output voltage is .052 volt. How-
ever, it will be noted that the overall
response 1s now very tlat, varying no
more than =3 db over the same range.
Therefore, the pickup and associated
filter will exert a great influence on
the gain characteristic of the amplifier.
Other curves in the plot show the volt-
age output and response for various
coupling networks. The necessity of
making exact replacements of phono
pickup units becomes quite obvious
when these curves are studied. Tt will
be noted that hoth equalizer and am-
plifier are designed to a specific pickup.

Astatic FP-38 and FP-18.
*Aundiotone.
3Columbia M-10€02

[An analysis of a group of amplifiers
for high and low-voliage pickups wull
appear tn July SERVICE.]
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ON POSTCARD BEEE! Radio Parts are priced very

low, so you get a better deal in
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ALLING all radio servicemen

and amateurs! You get an
honest-to-gosh share in the profits
when you buy your Radio Parts from
OLSON. We sell the dependable
quality Parts you need, and we
GIVE AWAY these fine premiums
and many others listed in our new
Catalog. Mo strings to these gifts;
you don't pay a cent of cash for
them. You get them with OLSON
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Olson sends you a free POINTER
for every dollar's worth of Parts
you order from us. Just pick out
the gifts you want and save enough
Olson Pointers to get them FREE.
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There is NO LIMIT to the number
of Free Gifts you can get. Look at
the famous brand names on our
premium gifts! We selected them
carefully so you won't be dis-

appointec. It's all GOOD STUFF!
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NEw PRODUCTS XN SOUND

ST. LOUIS OUTDOOR MICROPHONES

An outdoor-type dvnamic microphone,
which it is claimed can be dropped suc-
cessively without failure, has been devel-
oped by The St. Louis Microphone Co..
Inc., 2726-28 Brentwood Blvd., St. Louis
17, Missouri.

All components in the mike can be re-
placed. Range is said to he 40-9.000
cyeles. Uses an Alnico-V magnet. Vari-
able impedance output adjustment to low,
200, 500 or high.

WRIGHT P-M SPEAKERS

Six sizes of p-m speakers are heing
produced by Wright, Inc.. 2233 Univer-
sity Avenue, St. Paul 4. Minn.

Model NP-468 is a 4" p-m tvpe with
@ voice-coil impedance of 4 ohms: power
rating. 3 to 4 watts; .68-0z. Alnico \’
magnet.

Model NP-3535. 5 p-m. has a voice-
coil impedance of 3.2 ohms; power ratine
4 to 5 watts: l-oz. Alnico V magnet.

Model NP-635. 6” p-m. with a voice
coil impedance of 3.2 ohms. has a power
rating of 5 to 6 watts. Uses l-0z. Alnico
\" magnet.

Model P-810. 8” p-m, has a voice-coil
impedance of 5.7 ohms, power rating of
8 to 9 watts. Uses 10-0z. magnet.

Model P-1016, 10" p-m, uses a 16-o0z.
magnet; voice coil impedance, 5.7 ohms:
power rating, 10 to 12 watts.

Model P-1221, 12” p-m, has a 21-oz
magnet; voice coil impedance. 5.7 olims -
power rating, 12 to 14 watts.
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TURNER HAND MICROPHONES

A hand microphone, model 20N, has
heen announced by The Turner Comi-
pany, Cedar Rapids, Towa.

Features a metalseal crystal which s
said to withstand humidity conditions not
tolerated by the ordinary cryvstal. Range
1s said to he 50-7000 cveles @ effective vut-
put level, 54 db below 1 volt/dvne/sq.cn.

A high impedance unit, it can be uscd
with any  standavd amplifier cmploving
ligh tmpedance input.

E T .

ELECTRO-VOICE CARDYNE
CARDIOID DYNAMIC MICROPHONES

Dynamic  microphones  featuring  the
mechanophase principle of unidirectivity.
and the acoustalloy diaphragm, which are
said to provide true cardioid unidirec-
tional pickup and wide-angle pickup at
iront of microphone are heing manufac-
tured by Flectro-Voice, Tne., Buchanan,
Michigan.

Other features of microphones are said
to be: Increased cffective working is-
tance from microphone : stops feedback -
high output level (53 db below 1 volt)
dyne/em®) ; voltage developed by normal
speech, 0024 volt; tiltable head.

Available in 50, 250, 300 ohms or high
imipedance.

Frequency response of 731 (Cardvne
1), said to be substantially flat from 30-
12.000 cps. Frequency response of 726
(Cardyne 1), said to bhe substantially
flat from 40-10.000 ¢psx.

® *
SCIENTIFIC RADIO BAFFLES

Ceiling tvpe, spun-metal, speaker baf-
ftes for low and medium size ceilings.
with @ metal conical sound disbursing
unit, have been announced by Scientific
Radio and Television Co., 1531 Branch
St.. St. Louis 7, Mo.

Baffles are available in aluminuny satin.
polished copper and chrome finish. Models

available for & or 127 speakers.

AMPERITE STUDIO RIBBON
MICROPHONES

A ribbon microphone. which it is said
will not become boomy on close talking,
has  becnn developed by the  Amperite
Company, 301 DBroadway, New York 12,
N.Y

Frequency range is said to bhe 40 1o
OO0 ¢ps. =3 dh; output —36 dbh.

Wide pick-up angle, 120° front and
back ; feedback said to be unusually low,
since the microphone has no peaks.

Standard equipnient includes a switch,
which is optional, 25 cable and a cable
connector.

P

AMERICAN MICROPHONE MOVING-
COIL PHONOGRAPH REPRODUCERS

A moving-coil pickup cartridee using
an Alnico Vomagunet has been developed
by the American Microphone Co.. 370 S.
IFair Quks Ave., Pasadena 2, Calif.

Stvlus will track wand operate normally
at pressurcs as low as one-hali ounce.

Mechanical stifiness of the voice coil
assembly s said to he extremelv low.

Impedance of the cartridge is 33 ohms
and said to remam constant over entire
andio Trequency range.

Q@UAM 10-INCH SPEAKERS

A 107 p-m speaker featuring a patented
U-shaped coil pot which is said to pro-
vide @ perfect flux path. and the adjust-a-
cone voice coil mounting. has heen an-
nounced by the Quam-Nichols Company,
33rd Place and  Cottage | Grove Ave..
Chicago 16. Illinois.

Quam  adjusi-a-cone  speakers  are ol
welded construction,




UNIVERSAL MICROPHONE

\ cartridge-type carbon  microphon
\174, has been announced by the Uni
versal  Microphone  Co. Inglewood 2
California.

The A174, a newly styled version orf
the L't.i\'érsa] W model, utilizes a single
button construction and is fully msu
lated. Tmipedance rating is 200 ohms. Out-
put levell is said to be 12 db below 6
milliwarct

for 100-har signal.

UNIVERSITY PAGING SPEAKERS

Industrial paging speakers of the reflex |

air column type with butlt-in hermetically

sealed driver units are bemg manufac

tured 5y University Loudspeikers, Inc.. |

225 Varick St, New York 14, N. VY.

Modeals CR and RCR can handle 18
watts of input power. Models IB8 and
IBR have a power handling capacity of
12 watts

Model 1B8, illustrated, has an im-
mpedance of 8 ohms, a dispersion of Y0
and frequency of 300 to 6,000 cps.

LANSING LOUDSPEAKERS

A 157 p-m 20-watt speaker featuring
a cone frame of cast aluminum, an alu-
minum diaphragm fastened to a 3” voice
coil tube, and an Alnico magct is

now being made by Lansing Sound, Tn-
: 5 \

corporated, San Marcos. Calil
lmperlaL\ce. 15 ohms; resonant
quency, 5b cyvcles.

fre-

¥ *

W.E. DUAL SPEAKER
A dual speaker system. the 757\, that
is said to cover the range of 00 to 15,000
cveles has been designed by the Bell
Telephone Labs, and produced by West
ern Electric Co. Utilizes a 713-C speak

cr with #n alumimum sectoral horn, as|

the high-frequency component. A 702-A
ontinued on page 30)
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PLL"LEND" YOU

THESE TWO GREAT
MONEY-SAVERS

Alfred A. Ghirardi — the

man who takes the hecd-

aches out of Radio-Elec-
tronic Servicing

For 5 Full Days

Save Time — Make Twice as Much
Money . . . YOU BE THE JUDGE!

Ghirardi’s RADIO TROUBLESHOOTER’'S HANDBOOK

Helps you repair 85%, to 909 of all radio receiver
troubles in half the usual time

Maybe you've tried servicing short cuts be-
fore. . . . NOW try the one method that really
works—the one that pays for itself in time
saved on the very first job! There’s no magic
about it. In this big 4-lb. 744-page, manual-
size RAD[IO TROUBLESHOOTER’S HAND-
BOOK, Chirardi supplies you with a carefully
tabulated compilation of common troubles (and
their remedies) that account for about 90% of
all service work on almost every model of
radio in use today. Over 4800 models of 202
mannfacturers are carefully indexed so you
can find exactly what you want QUICKLY'!

Saves Time on 4 Jobs Out of 5

Just look up the make, model and trouble
symptom of the Tadio you want to repair. 4
times out of 5, all troubleshooting and testing

Ghirardi’s MODERN RADIO SERVICING

will be eliminated. More than half your time
will be saved!

The Handbook will tell you exactly what the
trouble is likely to be—exactly how to repair
it. Ghirardi passes on to you the priceless
servicing experience obtained from thousands
of hours of tedious troubleshooting so that you
may save your own valuable time and make
your work EASIER.

Here's "Extra" Help!

In addition, there are over 300 pages of re-
pair data and diagrams, tube charts, tuning
alignment and transformer data, color ccdes.
etc. designed to help you repair ANY RADIO
EVER MADE, better, faster and more profit-
ably. Only $5 complete, 5-DAY MONEY-
BACK GUARANTEE.

All the Science of Professional Radio-Electronic-Television
Servicing in One 1300-Page Book

Know how to make preliminary trouhle checks on com-

plicated jobs? |
comronents quickly and scientifically? n
where, when and how to use all types of test instruments

< MOIBLAVH ~ 23T DNV Gt
=

MONEY-SAVING
OFFER!

Let Ghirardi's RADIO TROUBLE-
SHOOTER’S HANDBOOK save
voutime on common radio jobs.
Let MODERN RADIO SERVIC-
ING train you in scientific elec-

®n U.

Name

tronic servicing "'Know How™'.
Get BOTH big books at special
price of only 3$9.50. Send
coupon today!

Address

Murray Hill Books, Inc., Dept. S-67
232 Madison Ave., New York 16. N. Y., U. S. A.
QO Enclosed find §........
) 8. A. only) for this amount plus postage.
satisfied, I may return the books within § days for refund.

ORADIO TROUBLE -
SHOOTER'S HANDROOK
$5 ($5.50 forelgn)

City and Dist. No.. ..

Know how to analyze ANY circuit and its
Do you know exactly

and how to interpret their readings te track

down the trouble? Only by truly professional train-
ing of this sort can you hope to qualify for the
big-money
plicated new T) and Television receivers.

work-—and especially on the more com-

INCREASE YOUR EARNINGS!

Nowhere else can you get such training
faster, easier and at less cost than in Ghir-
ardi's MODERN RADIQ SERVICING.
This 1300-page, prcfusely illustrated book
brings you up to date on modern methkods,
refreshes you on any type of work that may
prove puzzling, prepares you for the rich
opportunities that only servicemen having the
true “Know How’ of their profession can
grasp. Evervthing explained simply and
thoroughly so you will understand it easily
and quickly.

1300 pages
706 illus.

Oniy 35 complete—on our
5-DAY MONEY-BACK
GUARANTEE offer.

for books checked; or (O send C.C.D.
It not ftully

0 MODERN RADIO SERV-
ICING $5 ($5.50 foreign)

MONEY-SAVING COMBINATION

Both big books—over 2040 pages—only $9.50
for the two ($10.50 foreign).
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The Seal of
Sound Supremacy

DRIVER UNITS

Baffles
Enclosures

Desk
Stands

Speaker
Stands

Adaptors
Wall Boxes
Boom Stand.

Write for illustrated catalog sheets

A tias sounn

CORPORATION

1445 . 39th St., Brooklyn 18, N. Y.
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New Products
(Continued from page 35)

network and 700-A attenuator are used
tor dividing the audio frequency range
for feeding the two loudspeakers.

* % *

GARRARD RECORD CHANGERS

Record changers, RC6U, [caturing ad
Justable speed control, swivel head with
cither crystal or magnetic pickup and
10” or 12”7 intermixing, are now avail
able irom the Garrard Sales Corporation,
315 Broadway, New York 7, N. Y.

Other features include automatic shut-
oif, and non-slip spindle. Magnetic pickup
is of the moving iron type, with a needle
pressure of 34 ounce.

NEWCOMB SCRATCH FILTER

A filter and equalizer, the LP-1, which
is said to effectively reducc needle scratch
to a minimum, has been announced by
the Newcomb Audio Products Co. Wired
between a crystal pickup and an ampli-
fier. [las four steps of adjustment.

R-MC TRANSCRIPTION PLAYER

A transcription player, TP-16C, for
transcription records up to 16”7, 78 or
33%3 rpm, is available from the Radio-

Music Corporation, Iast Port Chester,
Connecticut.

Motor is constant-specd type. Drive
wheel and idler have neoprenc tires, pre-
cision ground for concentricity.

Switch output impedance, 30.250. and
500/600 ohms.

AMPLIFIER CORP. DIRECT-COUPLED
AMPLIFIER
An amplifier featuring a signal self-

balancing and current  drift-correcting
direct-coupled output circuit has been de-
veloped by the Amplifier Corp. of Amer-
ica, 398-3 Broadway, New York 12, N. Y
Response is said to be 20 to 20,000 cycles.
4+ 1 db; develops 23 watts with less

----"‘--1

CUT OUT THIS

FOR RADIO & ELECTRONIC
EQUIPMENT

100 SIXTH AVE., NEW YORK 13

|
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I CATALOG!
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lNamev..
|
IAddress

City one. ... State.
M RADIO WIRE TELEVISION, INC. m

.



than 19 total distortion; overall gain,
96 db; hum and unoise level, —40 vu.
Balanced eutput terminals are provided
for 4/8/1t |and 500 ohms. In-between ter-
minals pravide the following additional
output urpedances: 1/2/6/10/12/83 100
125/150 ard 166 ohms.

Filterec | d-c, having less than .03%
ripple, is applied to the heaters of the
inp}:t tubes through a regulating-ballast
resistor

o”

; <
5 > ,4""-' ey : ’é :‘é

& o1
2

I

KNIGHT 4-WATT PHONO AMPLIFIER

A 4-wait phono-amplifier for record
playing purposes has been announced by
the Allied! Radio Corp., 833 W. Jackson
Blvd., Ckitago, IIl. Unit has an inverse

icedback ¢ircuit.  Operates with - high-
impedance | crystal pickup.
Size, 47 wide, 514”7 long, and 434"

igh.

CALLMASTER INTERCOM

A O-station intercom unit, CM-20, has
been anneunced hy the Lyman Electronic
Corporation, 12 Cass Street, Springfield,
Massacliusptts. |

Sub-statjons can call at any time. Has
4" speaker.

OPERADIO INTERCOM
\nn inidrcom system, the Flexifone.k

with four |basic units, executive master

ofhcial master, supervisor master and|

speaker station, is available from the
(Epntinued on page 45)

|
|
|
|

Cataway view of Flexifone.

TWO NEW ASTATIC Y
PHONOGRAPH CARTRIDGES

Employ Maiched, Replaceable
Needles for Finer Reproduction

r

Many modern record players

appearing on the market are

equipped with these new
MATCHED reproducer units . .

some with the Astatic Nylon
Cartridge and Needle . . . some
with the Model "QT" Cartridge

and Needle. In each instance <

these cartridges employ Y
MATCHED, REPLACEABLE L
Needles of the precious metal §:R84

and sapphire-tipped types. These
Needles are engineered to match
the characteristics of their re-
spective cartridges and are the

ONLY Needles that can be used

in making replacements.

MODEL
QT
(Quiet Talk)

SEE
YOUR
RADIO
PARTS
JOBBER

CORPORATION

CONNEAUT, OHIO

IN CANADA CANADIAN ASTATIC LTD. TORONTO ONTARIO

Astatic Crystal Devices Manufactured
under Brush Development Co. patents.

R uowan the Wonld Ouer!
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FLEXIFONE

INTERCOMMUNICATI QUIPMENT!

FLEXIFONE

6-STATION MASTER

...THE LINE THAT GIVES YOU
SALES LEADERSHIP TODAY!

FLEXIFONE

SPEAKER STATION

FLEXIFONE 7/odetls rére
Avadlable How!
FLEXIFONE offers you fwo profit lines
—Supervisor Models for small, low-cost
systems and Executive Models for large
installations. FLEXIFONE’s smart new
styling, quality construction, and free sales

helps mean new business for you! ...
Investigate FLEXIFONE today!

% NATIONALLY ADVERTISED in TIME, FOR.

TUNE, U. S. NEWS, BUSINESS WEEK,
MODERN INDUSTRY, AMERICAN BUSI-
NESS and other best-read magazines,

OPERADIO MFG, CO., DEPT. $-6,
Gentlemen: ST. CHARLES, ([N

Please send us the profit story on FLEXIFONE
Executive and Supervisor intercommunication
systems.

Name
Address
City

State

oPERADIO

FLEXIFONE

INTEECOMMUNICATION SYSTEMS

)
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RIDER MANUAL CONTEST

A letter-writing contest, m which cash
and  servicing-equipment prizes worth
$4325 will bhe awarded, has been an-
nounced by John F. Rider, Publisher,
Inc.

Prizes will be awarded for the bhest
letters of one hundred words or less on

why “Rider Manuals Alean Successful
Servicing.” There will be two hundred
and  twenty-four cash and servicing

equipment prizes, the first of which will
be five hundred dollars in cash. Jobbers
designated by the first ten prize-winning
Service Men will also receive cash awards.
Nothing need be bought to enter the con-
test. which closes September 15, 1947,

Entries must be submitted on sheets
supplied with the official entrv blanks
These are available from radio parts job-
bers, or from John . Rider, Publisher.
Tne.. 404 Fourth Avenue, New York 10,
AR

Spelling, grammar and writing” style
will not be factors in judging the awards.
The prize-winners will be sclected on the
basis of completeness, compactiess and
originality of expression demonstrating
the value of Rider Manuals to the ser-
vicing industry.

E

GENERAL CEMENT COUNTER-WIRE
STRIPPER DISPLAY

A metal display which demonstrates
the Speeder wire stripper has been an-
nounced by General Cement Manuiactur-
g Co., Rockford, Illinois.

Display is so designed that customers
can use the stripper on the display.

Displays are available free and without
obligation upon the purchase of wire
strippers.

* *

BURLINGAME ASSOCIATES NAMED
EASTERN AMPLIFIER REPS

Eastern  Amplifier Corporation, 794
Fast 140th Strect, New York 54, New
York, has appointed Burlingame Asso-
ciates Limited, 11 Park Place, New York
7, N. Y., as representatives for the New
IZngland states, Metropolitan New York,

New Jersey, Eastern Pennsylvania, Mary-
land, Delaware and District of Columbia.
Jack Grand and “Herb” Fletcher of
Burlingame Associates will direct the
jobber program for Eastern Amplifier.
* ok k

NEWS OF THE REPRESENTATIVES

Dean A, Lewis, 65 Ninth St, San
Francisco, Calif., has joined the Cali-
jornia chapter of the Representatives. The
Los Angeles chiapter reports the addition
of Harold A. Kittleson, 623 Guaranty
Blde.. Hollvwood, Calii. and Arthur W
Philo, 470 E. Orange Grove Ave.. Pasa
dena, Calil., as associates.

Walter J. Brauer, 15631 Iakewood
Ave., Lakewood, Ohio is now with the
Buckeye chapter; Alek K. Gianaras, 3024
\W. North St, Chicago, Ill., has joined
the Chicagoland chapter ; Irving I. Kahn,
3324 Main St., Hartford. Conn., has be
come a member of the New [England
chapter: and V. Hutto, 255 Mathews
Ave., N. E.. Atlanta, Ga.. has joined the
Dixie chapter.

NATIONAL WALSCO CONTEST
WINNERS

Winners in the recent national Walscc
contest have been announced by Walter
[.. Schott, president of the Walter L.
Schott Company.

Major winners and their suggestions
are: [elix Januss, Los Angeles, Cal
fornia, first prize for submitting several
valuable ideas, including a new type of
speaker cone patch, a novel magnetic
probe. ctc.; Eugene M. Beck, West Los

**gervicing by Signal Substitution

Learn about this modern dynamic approach
to radio servicing with ONLY BASIC TEST
EQUIPMENT.

...Fully described in a 120 page book
available from your Precision Distributer or
factory at 35¢.

... Schools are invited to inquire regarding
quantity orders from our Educational Divisian.

PRECISION

APPARATUS COMPANY INC.
ELMHURST 1, N. Y.

Manufacturers of Fine Test Equipment
RADIO » TELEVISION * ELECTRICAL * LABORATARY

past twenty years.

ESICO

REG. U. 5. BAT. OFF »

Esico soldering irons and soldering appliances have been standard
equipment in industrial plants thruout the country during the

They have served equally well in the Service Industry.
Available at All Good Distributors

ELECTRIC SOLDERING IRON CO., INC.
3147 West Elm St., Deep River, Conn,




Aungeles, secand vrize, for vz_;.riom ide;as,
including newn light device for checking
turntable speeds, cte.: M. _Salt_zman, Ja
maica, New York, third prize, for an au-
tomobile antenna installation tool 1(lqa.
and Gene Kawartz, Newport, Oregon, for
three suggestions covering automobile
radio installation tools.
*
CUSHWAY NOW EXECUTIVE V-P OF
WEBSTER-CHICAGO

Charles P. Cushway has been g.lccted
executive vice president and a director
\Webster-Chicago  Corporation, 5010

of

Bloomingcale Avenue, Chicago 39, II-

linois. )
\W. S. Hurtford has been appointed

general sales manager and will be mn
charge of all sales and merchan lising
activities

. R. Johmson, gencral comptrotler, has
also been named treasurer.

Norman Lonrad is chief engineer of
Webster-Chicago.

C. Cushway

* % ¥

RCA BOOKLET ON PHOTOTUBES, C-R
AND SPECIAL TUBES

A 16-page booklet “RCA Phototubes, |

Cathode-Ray Tubes, and Special Tubes”
has been refeased by the tube department
of RCA

Bookler describes 113 tube types. Pho-
totube section includes tube dimensional
outlines 2s well as spectral-sensitivity
curves

Booklets, priced at 10 cents a copy, may
be ohtained from RCA tube distributors,
or Commercial LEngineering, Tubz De-
partment, Kadio Corporation of America,
Harrison, N. J.

ko kK

PHOTOFACT FOLDERS WILL
FEATURE SYLYANIA PRODUCTS

Sylvania Electric has entered into a
participation agreement with Howard W.
Sams & Co., Inc, in connection with
Photoiact Folders and the Radio Ser-
vicing Instirute.

Sylvan'a tubes will be mentioned 1n
connection  with  servicing  iniormation
supplied m the Photofact [Folders. Test
cquipment  including tube testers, poly-
meter anl oscilloscope will be employed
in clincal service work i the Howard
Sams Rzdio Servicing Tustitute.

* % 0%

JOBBERS TO HANDLE
FERMOFLUX SPEAKER LINE

Permoflux Corp. will distribute their
line ot speakers, transiormers, pickups
and nucrophones to the jobber trade.

Two factory plants will serve the East
ern and Western territories; 4900 West
Grand Avenue, Chicago, Illinois, and 236
South \erdugo Road, Glendale, Cali-
fornia.

q L. M. Heineman is president of Permo-
1x.

7

13

MODELS

P of Electronic Vibrators provide exact

| replacement on all avto-radios
. @ You’ll have a smaller inventory
investment, get more customer satis-
faction. .. faster turnover—and bigger
profits when you. ..

SWITCH TO ELECTRONIC . . . THE SIMPLIFIED LINE

A comglete Vibrator Replace-
ment Guide is available. It lists
alphabeically every auto-radio
model serviced by E-L Vibrators,
and the proper E-L Vibrator
Model humber.

ELECTRONIC LABORATORIES, INC.

INDIANAPOLIS, INDIANA

s 4
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Model FD-5 Floor rack and
disploy boord is free— you
poy only for the 29 cerials it
contoins.

h d Place this colorful new sales-builder in a traffic
Yl .,-»-{f spot and watch it sell! Requiring only an investment of a
& 15-inch square of floor space, and very few dollars, this new

~  self-serve floor display stores a complete stock of 25 fast-

gt sse B selling Ward Aerials. The handsome display board holds
oz B four more. Display is completely assembled, ready for in-
stant use. List price of all 29 aerials, only $166.75. Order
your FD-5 display immediately. |

e

3 TS

= SEERT S =

THE WARD PRODUCTS CORPORA

TION

1523 E. 45th ST., CLEVELAND 3, OHIO
. >
eé(dét,— )

EXPORT DEPARTMENT: C. O. Brandes, Mgr., 4900 Euclid Ave., Clevelond 3, Ohio

IN CANADA: Atlas Radio Corp., 560 King St., W., Toranto, Ontorio, Canada

All standard types,
Write for the new
Amcon catalog.

\
AMERICAN CONDENSER CO.

4410 N. Ravenswood Ave., Chicago 40, Illinois
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25-30 Watt Amplifier
(Continued from page 15)

work into nominal load impedances of
4, 8, 15, 60 and 250 ohms.

Any tap may be loaded with higher
impedance, with a corresponding loss
of power.

The minimum input level for rated
power output of 250-ohm microphone
inputs is —70 db when 0 b = 001
watt and —78 db when 0 db = .066
watt. High-impedance microphone in-
puts, 0.0035 volt rms; phonograph in
put (1), 0.0215 volt rms: and phono-
graph input (2), 0.215 volt rms.

Amplifiers have a rated power out-
put of 25-30 watts at 79 total har-
monic distortion with 117-volt line

| and plate taps in high-power position;

20-25 watts at 7% total harmonic dis-
tortion with 117-volt line and plate
taps in low-power position

Noise Level

With microphone inputs and phono-
graph input 1, the noise level is —2
db when 0 db = 001 watt and —10
db when 0 db = .006 watt. A\t phono
input 2, the level is —7 db when 0

[ db = .001 watt and —15 db when 0

db = .006 watt.

Loudspeaker Connections

In connectng loudspeakers to the
amplitier, the impedance of the grouy
of speakers should be equal to or
greater (never less) than the amplifier
output impedance that is used. To de
termine the impedance of a group of
identical speakers, the impedance of
one speaker can he divided by the
number of speakers connected in par-
allel.

When connecting two or more
loudspeakers in the same vicinity, cor-
rect polarity in connections should be
observed so that the speakers will
operate in phase with each other. The
cones of the various speakers must
move simultaneously in the same di
vection. If they are not in phase, the
sound output will be materially re-
duced, because the sound from one
unit will cancel that of the other. A
simple method of checking the phase
of speakers is to connect a 175-volt
«ry cell across the voice coil to de-
termine polarity of winding. The cone
will jump forward or bhackward, ac-
cording to the batterv polarity. Se-
lecting the positive hatterv pole as a
reference, all the wvoice coil leads
which were connected to this pole for
the same direction of cone deflection
should be connected together. This
places the loudspeakers in parallel.



Merchandising Sound
(Contvnued from page 30)

of that type of selling? After you've
checked with one coal yard you can
approach the others. When you can
point to other installations that are
paying their way, vou've added a tre-
mendously valuable selling tool.

Remenber that before you knock
on the docr vou should have worked
up the complete package, figured all
the appliearions, and have a good idea
of ‘the price for the system installed
and workiny.

There are more dramatic possibili-
ties. Advertising in the air has been
a growing pusiness. Sky writing has

its limitations, however, in terms of-

the message it can present, Advertis-
ing with sound from the sky is per
missible = many scctions of the
countrv, and the effect is startling.
You can work out an airplane sound
systent and vou’ll get an attentive au-
dience from the enterprising sky op-
erator.

GO 1o \"01’1\' on your own cominun-
ity. A litdle real merchandising will
pay off!

Once you've decided whom to so-
licit ana =pecifically what you want
to sell him, <ome thought should be
given to vour presentation. Remem-
ber thar vou're not selling a com-
pletely mechanical piece of office
equipment like an adding machine.
Your package has a personality, What
vou sel' the president of the local
bank is svstem of which he is a
part, becanse his voice is the thing
which makes it work. Right there,
vou have one of the keys to the sale
of an intercom system. First make
sure that the equipment vou're selling
will faithfully reproduce his voice.
When vow've shown him how to use
it, let him talk with one of his key
assistants. You can almost always get
the assistant to compliment the “old
man”’ his performance, and once
vou do vou're practically in. I’ve
seen mary a reluctant die-hard melt
undetr the warm glow of appreciation
for his excellent diction. I remember
one large sale which was clinched
when the salesman humorously cau-
tioned the exccutive’s aide not to com-
pliment the boss too much or he’d lose
him to the radio. There followed a
half hour dissertation on the old man’s
college days when he was offered the
job of news broadcaster by the local
radio station, and then f{followed one
of the nicest contracts that enterpris-
ing sound man ever landed.

A soand system is quite a wedge for
intelligent and moderate flattery. Most
business men like to think of them-

ACCURATE

Rapid, correct measurements of
ohms, volts, current and deci-
bels. Meter and terminal resis-
tance |accurate to within £ 2%;
precision resistors accurate to
within + 1%.

EASY TO READ

415" meter with clear gradua-
tionsshowsreadingsataglance.

SIMPLE TO OPERATE
All functions available without

changing test leads, except 50
microamps and output meter
capacitor. Single rotary selector
switch controlsallfunctionsand
ranges. Two position switch
used to select AC or DC volt
ranges.

COMPLETELY PORTABLE
Weighs only nine pounds, gray
wrinkle finish. Dimensions
1014 x 93" x 4"

NEW FREE BOOKLET ON
FM SERVICING AVAILABLE

For complete information, write: General Electric Company,
Electronics Department, Syracuse 1, New York.

GENERAL @) ELECTRIC

184-FS

selves as pretty capable mechanics.
Know how your product operates.
Know what its features are and how
to demonstrate them. Learn to ex-
plain them simply and clearly, and
when your customer checks you to
make certain that he's got the opera-
tion of that busy signal {eature
straight, you can work wonders with

an  exclamation: ‘“Why that’s it
exactly! That’s precisely the way it
works 1”7

Take the time to figure out where
the need exists. Work out the equip-
ment to answer that need correctly.
Know vour equipment well, what it

will do and how to set it up quickly
for demonstration. Spend time m plan-
ning your demonstration and take
maximum advantage of the dramatic
values and the personality of sound
equipnient.

Don’t ever underestimate the im-
portance of good equipment. Price is
important, but dependability is an ab-
solute must. The fellow who installs
equipment that stands up will be
recommended to others. Sound equip-
ment like almost nothing else is a con-
tinuous advertisement for itseli. Make
certain that the equipment vou sell is
thoroughly reliable.
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AN OLD NAME IN SPEAKERS

FOR YEARS A MAJOR SUPPLIER TO THE INDUSTRY

ANEW HIGH IN PERFORMANCE *

LN )
a COMPLETE JOBBER LINE of

standard replacement and hi-fidelity de luxe loud speakers
with both permanent and electro-magnet fields. These
quality speakers, together with matching output trans-
formers, embody the same skillfully engineered features
as used in the units that PERMOFLUX now supplies to
the radio set manufacturers.

* A two-to-one preference for use by radio set manufacturers.

Sound room laboratory tests show greater uniformiry and
frequency response than other comparable makes.

« WRITE FOR FREE BULLETIN .

TWO COMPLETE FACTORIES TO SERVE YOU

PERM@}FLUX

PERMOFLUX CORPORA‘I‘ION

4900 WEST GRAND AVE., CHICAGO 39, ILLINOIS
236 SOUTH VERDUGO ROAD, GLENDALE 5, CALIFORNIA

PIONEER MANUFACTURERS OF PERMANENT MAGNET DYNAMIC TRANSOUCERS

., MULTIPLEX

7' .
OHM . Ml\-\-"‘“

This is vour instrument for all day, every day use.
The Multiplex Model 458 is a rugged, accurate, port-
able, bench-type V.0.M. built to high industrial
standards by one of America’s pioneer makers of
test equipment.

Multiplex Features:
Big 515" d’Arsonval movement meter. 1000 ohms
per volt. Multipliers accurate within 19%. Rotary
range selector. Copper oxide rectifier for A.C. range

accuracy. Priced remarkably low for $2 600
an instrument of this quality—only. —NET

«*3'

All Popular Ranges

Volts D. C.. .0-5/10/50/100/500/20DC
Volts A. C...0-12.5/25/125 /250 /125¢
Milliamperes D. C...... .. 0-1/10/10¢
Milliamperes A. C.......0-2.5/25/256G
Ohms Full Seale 1000 /200,000/2,000,00¢
Ohms Center Secale. .. .50/2250/22,500
Qutput. ......... =5 to +55 Decibels

See Your Jobber or Write for Bulletin 458

CHICAGO INDUSTRIAL INSTRUMENT GO.

536 West Elm Street

Chicago 10, lHinois
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Speakers
(Continued from page 24)

B-supply ripple and producing audible
hum. This is a rare case. but if it
occurs can be cured by Dbrushing a
coating of thin quick drving cement
such as household cement, thinned
with an equal amount of acetone to
the edge convolutions of the cone.
After the cement has hardened, the
resonance will be found to be 10 to 30
per cent higher, providing cement of
the proper consistency has been used.

Normally, the ‘Service Man need
not concern himself with the speaker

| resonance, but should it he necessary

to measure it, it can be quite casily
done. The equipment required is an
audio signal generator capable of de-
livering at least one-quarter of a watt
of output, or a signal generator which
can be fed into a test amplifier or the
receiver audio input terminals, and an
a-c voltmeter or ammeter. Resonance
1s measured at one-quarter watt input
to the voice coil at 400 cycles per
second, speaker off haffle and leld
free in the air. The signal-generator
frequency is lowered until the meter
shows a sharp rise in voltage across
the voice coil or a sharp decrease in
current into the voice coil. The peak
must be located accurately and then
the signal generator frequency read.
This 1s the primary cone resonance
frequency.

The Service Man should not attempt
to adjust speaker resonance except as
outlined and even this should be done
only as a final mecasure. It is better
to select speakers until one with the
proper resonance is found. If this can
not he done, it may be possible to cor-
rect feedback by slight modifications
on component involved, or by mount-
ing the loudspeiker on the baffle using
soft rubber grommets. The gronnnets
should be of sufficient thickness to
space the speaker gasket 1/16” to 14"
away from the baffle, and care must
be taken to avoid compressing them
when the mounting screws are tight-
ened. This method will cure many
troubles caused by acoustic feedback.

Power-handling Capabilities

A replacement speaker is alwavs
given a power rating by the manu-
facturer. This rating represents the
maximum power the voice coil can
handle safely, but because of the many
frequencies a loudspeaker is required
to handle, the cone or some other com-
ponent may be the first to fail
Speakers using aluminum voice coils



* Select that control for ohmage,
taper, tap. Then select the re-
quired shaft—round, ftlat
knuréed, auto-radio, etc. They go
tcgether with a bang. Just a blow
on ke shaft and it's permanently
fastened. No wiggle. No wobble.
No -oming out again. It's as rigid
as ihe factory-riveted job.

Thai's what servicemen like
about the new Clarostat Ad-A-
Shcft. Mechanically, it's tops—
fully matching the electrical per-
fection of the Clarostat control.

Witk each Ad-A-Shait Control
Series AM (Standard) or AT
{(Tepped) you select any type
shafl you need. Minimum stock,
maoximum uses. You can now
afford to have controls on hand.
No need wasting time chasing
cown to the jobbers’” each time.
Ho tieing up of real money.
Here's the right control and right
shaft right at hand.

Ask our jobber abou! the new
Clawostat Ad-A-Shaft. By all
means try it. You'll want it after
thatd

CLAROSTAT NFG. 0. Inc. - 2857 N. 6 St., Brooklyn, N.Y.

carry higher power ratings due to
i their more stable characteristics but. |
[to be safe, a speaker should be chosen
with a power rating at least equal to
the maximum power which it may be|
required to handle. A well designed
and built speaker can handle amazing |
overloads for short times, but like any |
|other electrical gomponcnt a loud

‘.\pcuker should not be operated above
its rating for extended periods.

Impedance Matching

The impedance of a speaker s
matched to the power output tube at|
only one frequency. Experience has
<hown that the proper frequency is ap-
proximately 400 cycles, or somewhat |
llowcr for large speakers. Above and
below the matching frequency the
‘voice coil impedance will change :1.\'\
| much as eight- or ten-to-one. Never-|
Itheless, the impedances should be |
fairly closely matched at 400 cxcles by
using a replacement speaker with ap-
proximately the same impedance  as |
the replaced speaker. Variations of
|209, or so will not he of great im—\
| portance, and eveg variations of 509 |
|or 759 will not seriously affect the|
set output. Amplifiers using inverse
feedback are less critical to load im-
pedance than those without it, but m
all cases. the maxinium power output
will be available only with a proper
impedance match.  In gencral, voice‘
coil impedance should be held to
+109 to 209% of the mmmfacturer’s‘
specifications. "

|
|
|
|
|

Making Mechancal Changes on
New Speakers 1

Within reasonable limits, it is pos-
sible to do additional work on new
loudspeakers to adapt them to spe
cialized receiver designs.  Such mod-|
ificitions might include drilling or|
drilling-and-tapping lholes in metal|
parts, adding brackets, cutting  off |
small pieces of the speaker frame, etc.

The main points to be avoided |
here are . . . (1), bending or distor-|
tion of the speaker frame; (2) a]low—l
ing metal chips or filings to lodge m
yecesses  between  vibrating p;u‘ts.&
thereby causing buzz or rattle; (3).1
damage 1o magnetic circuit; and (4).
damage to cone or other moving com-|
ponent.

Before any work which may CZlU\C}
chips or filings is undertaken, all vents
in the cone housing should be closed
with masking tape, and a stiff piece |
of cardboard taped across the paper
cone. After the work is done all

(Continsted on page 44) ‘

BUILT FOR |
SERVICE

Now—more on Miniatures
to keep you up to date

Another Cunringham technical aid
... this handy reference bulletin gives
you the data you want on RCA’s 48
miniature tube types. Its classification
chart, comparative-type and applica-
tion information, electrical character-
istics, and socket diagrams will keep
you up to date on these tubes.

Authoritative technical data and
Cunningham tubes’ keep you ahead
of the field. GET BOTH FROM YOUR
CUNNINGHAM DISTRIBUTOR.

For more service—TURN THE PAGE B

unningham
Electron Tubes

A product of
RADIO CORPORATION OF AMERICA

Harrison, N. J.
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Speakers

(Continued from page 43)

TO BE AHEAD | |
metal residue must be cleaned oft the

in Kuying Eeét 8quipment speaker Defore the tape is removed.

It will be noticed that in <ome re-

BUY ACCURACY A\ | ceivers one side of the voice coil is
| grounded, either through a ground
strap or by means of a grounded lug

ﬂBuv DEPENDAB"_"Y on one terminal. In all cases the

original design should Dbe followed

BUY SUPRE E when a speaker is rveplaced, using

ﬂ M 'Acv speakers with one grounded terminal

; Is tvpe 1s 1 and usin

Ask your nearest SUPREME Jobber for when this type 1s 1emove.(l and using

a demonstration of Model 599-A Tube a non-grounded speaker in the other

and Set Tester (above), Model 561-AF case. This point can be very impor-

X : & RF Oscillator, Model 546-A Oscillo- t

i . ant.

P scope, Model 592 Speed Tester. Ask to I Wditi slicRfoTeroinea Talune

Mode! 599-A Tube and Set lester see the complete line of SUPREME I, JHNNEY (@ {F 9le° l. e d

SPECIFICATIONS equipment, to observe proper voice C.Oll ground-

DC Volts — S ranges 0/6/15/150/600/1500 ing can affect set operation. A]ong

vpits. 2000 ohms per volt.
AC Vofts — 3 rangcs 0/15/150/600 volits. these limes, care should also be taken

OC . Curreént — 3 ranges 0/6/60/600 mitlianps,
Output YVoits—0/15/150/600 volts. . : ~ -
ohmmeter — & ranges 0/200/20.000 ohms and s u p EM to see that polarity of voice coil con-
©0/2/20 megohms. . A, S

nection is properly observed. If the

C;md'c-nserh t‘:’hec'kcrr;——‘?nmmclcv provides . ~

Prner ang eleciroiytie comdenserar oo non-grounded side of the transtormer
Battery Tester — Tests most commonly Tube Testing — Circuit incorporates .

used dry portable batteries of 1.5/4.5/ proven and modernized cmission circuit. secondary 1s connected to the groun(le(l

6.0/45/90 volts. English reading *'Re. Checks for short, lcakage, and noisc 5 .
placesgoo ™ scale: Bawer Suppiy 100-133 speaker terminal, the set output will

Power Supplyr~—100-133 volts—50/60
cycles. Specjal voltages and fre- o
auencies on request. sometimes he shorted.
’ On speakers supplied with a ter-
minal board having a strap running
from one terminal to ground, the
23 ¢ removed by carefully
Exporf Departments §THE AMERICAN STEEL EXPORT CO, Inc., ground can be remo ] n
? ’ * 1347 Madison Ave., New York 17, N. Y., US.A, cutting both ends of the strap and dis-
| carding it. If a grounded lug type of
terminal is used, it will not be possible

to remove the ground without remov-

NUMBERS 4 and 5 OF THE WALSCO UNIBELT ing the lug and insulating it. It is

| THE UNIVERSAL DJIAL DRIVE best to choose a line of speakers using

il arac[e BELT CAN BE CUT TO FIT either terminal board type of construc-
Y L DRINE tion or with neither lug grounded. In
THE SENSATIOMAL, MEW, SCIENTIFIC Will not Slip or Stretch

WALSCO STANDARD TEST RECORD

COR IMMEDIATE . . ACCURATE . . AUDIBLE ADJUSTMENT OF RECORD CHANGERS

L i
Srueur

SUPREME INSTRUMENTS CORP., Greenwood, Miss., U.S.A.

the latter case, if a ground is required,
it can be easily made by means of a
short lead soldered to the speaker

AND COIN OPERATED PHONOGRAPHS . ... ... . SOLVES THE PROBLEM OF
ADJUSTING PICXUP AND TRIPPING MECHANISM THROUGH svam S frame
a .
3 S —— — E o » L ‘
/ A @ Three Tone lead-in grooves \Q) )
permits immediate od.iusfmen' to &C d
proper set down position of the J Four-inch speaker with transformer mounting
pick-up through audible means. bracket.

D® Made to RMA and NAB Yyt
tandards.

® Audio tone ot end of record » .
indicat ; UNIBELT” comes in 5-foot length
indicates proper adjustment of spools and can be installed without

s A r L
ipping action. taking dial mechanism apart. A real

The WALSCO Standard Test Record saves time and increases time and money saver. Eliminates
efficiency in the adjustment of record changers and coin oper- the need for stocking numerous sizes

ated phonogranhs, Write for full information. of belts.

- : Vs “ b i % o
] ¢ d = > e Free sample and literature. Write
1 \  to Dept. 6C.

Hclb The RediofMan
WALTER L. SCHOTT CO.

Don’t Miss the Feature Articleson . . .

F-M and TELEVISION RECEIVER
servicing and maintenance scheduled :
to appear in July SERVICE. | J

44 ° SERVICE, JUNE, 1947



Speaker Matching

l (Continued from page 299
The signal

4 v-t-v-m are required.
the |

generator s conneéted to cither
| primary or secondary of the trans-
lformcr under test, and a kngwn volt- |
age applied at 400 ¢ps. This voltage |
| can be determined by means of the
 \BA= || Vv The voltage across t.hc sec-
h L= | ondary or primary (depending on
& = | which section the audio signal gm}elr»

e

\ | ch cted) is then read.
's‘(.“‘ e oo thgn a function of the
P‘—‘ d

turns ratio is '
These readings while

'k(-'
Y e
ﬁ voltage ratios.
subject to some ervor. arc accurate

TE L E v l S l 0 N enongh for practical use. If the audio

signial generatov is capable of a large

KIT e « « A High Quality l voltage output, sa 100 volts, the work

TELEVISION RECEIVER | moied retuses ioett 6 2
d plving the 100 volis to the prnnar,\',[
ready for Easy, and then reading the secondary volt-
Rapid Assembly ages at the various taps.
Features the Brilliant
LECTROVISION Picture Tube!

Use of Mathematics

Tt the test equipment is not available
but an impedance chart ot the output | §
| transformer is handy, the turns ratio
determined mathematically.
Tor example, let us say that the in}-
pedance ratio of the transformer 1s
5000 ohms primary to 25 ohms sec
ondary. The turns ratio may then be Give your PaCngeS
determined by the following 19211_1113:
| 5000
Turns ratio = \/ Z/Z. = — \

23

/200 = 1414, 0r L1410 ’

e - ] J
ENGIREERED 3

[ mav  be

personality

Ea:y-to-Assemble: No knowledge of tele- °

rision required. COMPLETE easy-to-fol-

ow INSTRUCTION SHEET gives you all

the knowledge you need. New Pl’OdUC"S

This kit INCLUDES SOUND, all com- N 7

ponent parts, and the following:— (Contuued from page 37) Dress up your sales with this handy util-
Specihlly designed Television An- Operadio Manufacturing Co., St. Charles, ity item —designed for quick, neat wrap-
ternal. . . A $30.00 Brilliant Lectro- Tlinois. g -’Ob-s'-The ey oLt Xl gl
visionl seven-inch Picture Tube, plus L your 1_nd1v1dual imprint tied in with the
ALL bther tubes . . . Pre-tuned R-F Cunningham monogram will add pres-
unct .| . . Finished front panel . . . ATLAS SOUND RADIAL tige and personality to your packzges.
All solder, wire and 60 ft. of low loss REFLEX PROJECTORS The counter dispenser has a heavy

. ) . . ) " metal base and chrome saddle with tape-
Radial driver-unit projectors featurilg | moistening brush.

| 360° coverage are being made by the . .. . o
Atlas Sound Corp., 1447 39th Street, This addition to Cunningham’s list of

lead-in cable.

Operates on 110V.; 30-60 cycles
A.C. Price: complete with ALL

) 4 | . P . .
tubes, f;f:{zgliiagnt;:;l:;;", Brooklyn, N. Y. | salfiand service builders is a quality item
1 B : aa1 . 1 - i E 3
We bglieve that the comparative quality of this Pl Sizss . dre 2 allable.. RC-48, suit- | - Cunnlnghdm tipess
set it superlor to other available sets. It has able for musical reproduction, as well as Cunningham tubes and sales aids build

business. SEE YOUR CUNNINGHAM
DISTRIBUTOR TODAY.

| For more sales—TURN THE PAGE Bp
Charge.  Overall  size:

, h
178" deep; 194" wide; ““nl“g am

Price: $29.95 | v E 3
speech, and RC-36, adequate for speech. |eﬂr0n T“bes

DEALERS! Cash in on this Kit! Ideal for

baen | acelaimed by major television schools.

CABINET for
] TRANSVISION
— T Television Kit
{ Made of selected grain
wvood, with beautiful hand -
rubbed walnut finish. Ac-
il cessory Kit for Mounting
| ncluded at No Extra

making |your own Custom-Built Television Model RC-36 1 . 1 1 i
Receiver S, X et S S ous) oo Mode -36 has an air column length
Holikor fribematicn {u‘:i?tlc drl;m’”{ > or fo og 3 bell diameter, 24”; overall height, o (OQPSE;?;K' of
| 187 ON OF AMERICA
TRANSVISION, INC. Dept. & || Model RC-48 has an air column length Harrison, N. J.
of 4 bell diameter, 28", overall height,

385 North Ave., New Rochelle, N. Y.

2] "
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EXTRA Protection for EVERY Service Job!

FIXED OR

VITROHM RESISTORS

Fixed Type in 8 Sizes
from 5 Watts to 200 Watts

Adjustable Type in 7 Sizes
from 10 Watts to 200 Watts

You can guarantee dependable, trouble-
free performance when you install
VITROHM wire-wound resistors.
Windings are held in place and pro-
tected by a special WL vitreous enamel
which is tough, crazeless, moisture and
acid-resistant. They give long service,
avoid call-backs, build satisfied custom-
ers and greater profits. Available in
wide range of resistance values.

Authorized Distributors Everywhere
WARD LEONARD ELECTRIC CO.,

ADJUSTABLE

AVAILABLE
FROM STOCK

SEND FOR
FREE CATALOG

Write for Catalog No.
D-2. Gives complete dato
and information.

RELAYS < RESISTORS - RHEOSTATS

Electric control devices since 1892

Radio and Electronic Distributor Division, 53-E W. Jackson, Chicago 4

et

With Amazing
Add-A-Unit Features!

ADD ANY OR ALL>
OF THESE UNITS
IN A SINGLE CABINET!

New! Original! Revolutionary! The Concord line
of Multiamp Add-A-Unit Amplifiers and complete
systems set new high standards of flexibility, fidel-
ity, performance. beauty and economy! 30 to 45
watt amplification increased, in a single cabinet,
10 60, 75, or 90 watts in minutes with plug-in Ad«d-
A-Unit output stages-—at minimum cost! Two
moreinputchanneclsto totalsixchannelsif needed?
Add a phono player, record changer, output indi-
cator—any of all on the same single Multiamp
amplifier cabinet—eliminating extra space re-
quirements and additional cabinet cost! Permasx
nent or Portable. Get complete details at once.

{mmediate Shipment from CHICAGO or ATLANTA

RADIO CORPORATION

LAFAYETTE RADIO CORP.
CHICAGO 7 ATLANTA 3
W. Jackson Blvd. 265 Peachtree Stroet

1947

SERVICE, JUNE,

Exclusive! New Type CONCORD

AMPLIFIERS

e

CHANGER=

|
Mail Coupon for New Complete Catalog—FREE!
Your copy is ready now-—featuring the exciting
new Concord line of Multiamp Add-A-Unit Am-
plifiers and Accessories—plus
Radio Sets, Phono-Radio
Combinations-—and the
fatest, greatest complete se-
Jection of RADIO PARTS,
ELECTRONICEQUIPMENT,
T()()l S, AMATEUR GEAR,
KITS and SUPPLIES. Thou-
sands of items—including
nationally-known standard
top-quality lines—moneys-
saving prices. Mail coupon.

CONCORD RADIO CORP
90t W. Jackson Blvd
Dept.§-67, Chicago 7, 1.
Yes, rush FREE COPY of the comprchensive
new Concord Radio Catalog.

NamMeC. s ieierarreevserrogreerioesnanocusns
AdAress LY. ¥ c FEYYEY Y. il AT L1 00 0 0 aMbl 1
GV cwioppmimsemmommamem o g State.. ........... |

'Magnetic Recording

(Continued from page 20)

three motors, one on each spool and
one on the capstan,

Wire Speeds

Although the tendency i present
designs is for a constant speed of 2
feet per second, there are one or two
models which offer a choice of specds.
One of these has a double speed selec:
tion and the recording tine is cut to
about one-half hour, although the up-
er frequency limit is about doubled.

The more complete machines also
mclude some means of showing the

amount ol wire used or time of re-
cording on a loading at any instant.
This feature permits for dubbmg in

or erasing.

Currently, there are three gengral
classes of wire-recording units.  One
tvpe includes a complete wire-recorder
mechanism and electronic oscillator
amplifier and power supply. controls
and switches and i~ of instantaneous-
operating. .\nother tyvpe includes the
wire-recorder mechanisti, oscillator
and controls complete, but not the am

plitier.  These tyvpes are designed for
8I’
H
Fig. 2. Plot showing how <umrsomc bias effec-
tively places magnetic variations, due to the
signal, on the straight line (x X) nortlonA at
the Bi-H characteristic of the recording wire.
Fig. 3. Mcchanical schematic of a typical mag-
netic wire recorder.
Rscono»n:pa(mucs - ERASE
. HE]
ALwino TarEue
PINCI
O’RO‘LLENR
l
( ) i . f:::,sga ©)
DRIVE
\"y
aaus/ o 1 \\ A
o snm«s
2 omve NSy
\ MoToR " H
\
L-o€/)
FOOTAGE
MAGNE TIC INDICATOR
CLUTCHES




CAPITOL RADIO
ENGINEERING INSTITUTE

—Wheie the Professional Radioman Studies

for the Serviceman Who
Cares about Tomorrow:

CREl Offers the Modern Techaical
Training You Need to Qualify for’
the Good Job—That Can Be YOURS

Facd the Future and Face the Facts. Radio is
maving at a pace so fast, that it is far beyond
he fexpectations of the most opumn:tlc authorities
2 short time ago. New receivers contain phono-
grzph combinations, FM, standard and short wave
A Telovision. Projection Television receivers
employ 20,000 volt power supplies—some have in
excéss of 40 tubes. Two-way installations are
becéming standard equipment on buses, trains,
trucks and taxicabs. Many industrial plants have
ver 40 different electronic installations. These
are| the types of jobs you’ll have to service from
now on. It should be a timely warning to you
thm you must “re-tool” vour technical knowledge
ir order to keep pace.

You can increase your technical ability with the
tharough, practical technical training for which
thousands have enrolled with CREI since 1927,
CREI home study courses in Practical Radio-
Fldctronics and Television Enginecring offer you
thé chance to acquire the profitable knowledge
and ability to enable you to keep pace. You can
start training right NOW in your spare time. It
costs only a postage stamp and a few minutes’
time to write for the interesting facts.

Training Available Under the "“G.L." Bill!
MAIL COUPON
FOR FREE BOOK
If! you are a professional radio-
nin and want to make more
money, let us prove to you we
have the training you need. To
fmelp us intelligently answer your
ingquiry—please state briefly your
lnackgmund of experience, educa-
iiin and present nosntlon

Cap:fol Radio Engmeermg Institute

i6th & Park Rd., N. W., Dept. S-6, ‘
Washington 10, D. C.
Gentlemen: Please send me your free booklet,
“CREI Training for Yowr Better Job in
RADIO-ELECTRONICS”, together with full
details of wvour home study training, I am
attaching a brief resume of my erperience,
cducation and present position.

Check [ Practical Radie Engineering

Course [ Practical Television Engineering
Name .
Street

[[] 1 am entitled to training under the G.I. Bill.

use with any standard audio amplifier,
and cables are usually supplied, with
directions for connecting. This is a
very simple matter.  Another type in
cludes the recorder mechanism
only. This is intended primarily for
installation in receivers, radio-phono
combinations, or simply in an electric
phonograph, with oscillator amplifier
and power supply built in.

wire

Operation of Electrical Portion
of Wire Recorders

A standard 3-stage audio amplifier
with a gain of about 90 db serves for
both  recording and reproduction.
When reproducing, the record-repro
duce winding of the head is switched
to the amplifier input grid. The out
put of these heads at full signals on
the wire is of the order of 1 to 2 milli
volts, so that the high-impedance mi-
crophone input is used when a sepa-
rate standard audio amplifier unit is
required with the system. At the
same time, the amplifier output is
switched to a loudspeaker, or a head-
phone jack; thus a low impedance
speaker tap is! required on the output
transformer. 1t 1s customary to use
amplifiers with an output rating of
from 5 to 10 watts. The erase and
bias windings on the head are now
used in reproducing, except when the
erase winding is intentionally switched
in to cut out a portion of the record
ing.

In recording, however, these wind-
ings are switched on, both being con

nected to the supersonic oscillator
These 30 to 40-kec oscillators are
|usually of the Hartley tvpe, and a

power supply ‘must also be furnished
in the latter tase

In any event the record-reproduce
winding is switched to the amplifier

| output at the same time, and the loud-

speaker is removed. This winding is
connected to the plate of the output
stage through a blocking capacitor and
a resistance-capacity network. This
network is necessary to hoost the high
frequencies so as to compensate for
the normal loss of magnetizing flux in
the head with increasing frequency.
The wicrophone iuput jack is also
reconnected to the input grid, as the
recording head winding is removed
from it.

When the recorder is started, the
erasing gap removes any residual
modulation (except where a switch is
provided to cut this winding in or out
at will to remove only portions of pre-
vious recording). and the amplified
signal from the microphone (or other
signal source) is fed to the record

(Continued on page 48)

BUILT FOR
SERVICE

Two main attractions
for your window

i

hom Tubes

xeers AAOR FE
e

Cunningham tubes and "“Miss Cunning-
ham” for 1947, display top quality in
this striking 8-color easel poster meas-
uring 22" x 28", It’s the hottest traffic
stopper in years . . . designed to draw
more customers to your shop.

“Miss Cunningham’’ is a live wire—
ready to do a real selling job for you.
ASK YOUR CUNNINGHAM DISTRIB-
UTOR TO SEND HER OVER

For expert guidance—TURN THE PAGE @

unningham

Electron Tubes

A product of
RADIO CORPORATION OF AMERICA

Harrison, N. J.
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Magnetic Recording

(Continued from page 47)

ing winding, while the bias winding is
also Impressing supersonic modula-
tion on the wire simultancously.

The actual audio power required to
drive the recording head to full modu-
lation is small. However, depending
upon the amount of equalization and
the losses in the output network, and
the sensitivity of ditferent heads, the
average audio power required from
the ampliier varies between about 4
to 2 watts {or different models.

The equalization required is usually
split up between recording and repro-
ducing circuits. In recording, the high
frequencies are hoosted an amount
limited by the maximum undistorted
possibilities of the various compon-
ents.  Some of this equalization is in-
herent in the head design and some is
obtained in the electronic circuits. In
reproducing, the low frequencies are
boosted sufficiently to flatten out the
frequenev response as nearly as prac
ticable over the range. By this means.
the greatest possible signal-to-noise
ratio 15 obtained.  Values ranging be-
tween 30 10 30 db dynamic range
over the noise level of clean wire are
thus obtuined depending on the model
of recorder.

Recorders which dre complete in
themselves have the equalization in-
corporated in the system. Omne tvpe.
for instance, uses about 30 db elec-
trical hoost up to 3000 cycles for re
cording, while another has about 25 db
inherent bhoost up to 1000 cvcles in
recording and about 20 db bass boost
in reproducing. Those types requir-
ing separate amplifiers are designed
so that about 8 to 12 db bass boost
(starting at R0 cycles and tapering off

81as COIL

RECORD-REPRODUCE
coiL

REPROOUCE
T S
Recond 30-40 KC TREBLE -800ST
OSCILLATOR NETWORK
W T
MICROPHONE ~ °
/\ 0 HIGH 2
OF . e
[ e
! LOUDSPEAKER
[ e 3
== L. o]
| pOwWER |
| lsueety o ON VI MOMTORIG HEasPHONE L)
Lo - IN SOME MOOELS ) UAGK

Fig. 1. Electrical circuit schematic of a tvpical wire recorder.

with  increasing  frequency) is  re-
quired.

The trequency range of the present
commercial wire recorders with 2 feet
per second wire speed varies depend
ing on the make. Those designed for
speech onlyv are substantially flat from
200 to 3000 cycles, some models pro
viding a double speed step also, doub-
ling the upper irequency limit, ap-
proximately, and halving the record
ing time. Other models cover the
range from 80-100 cycles to 6000-
8000 cycles.

The physical design of wire re-
corders varies from the types in which
the wire spools, driving drum and
record-reproduce head are placed on
a vertical or sloped panel, to those
in which this equipment is arranged
on u flat panel. The controls mav or
mayv not be on the same panel.

Handling of the wire has been sim-
plified in various ways in these ma-
chines. In one model, using small
spools, the spools are supplied in pairs.
one loaded, but with the wire already

attached to the other spool. It is only
necessary to place the spools on their
spindles and set the wire in the re-
cording head. These heads are made
with a groove in the magnetic mnaterial
(Fig. 3) only slightly larger than the
wire diameter at the bottomn but taper-
ing out toward the top to permit easy
insertion of the wire. Thus the latter
is surrounded on three sides bv the
magnetic material effecting greatest
magnetizing efficiency  in operation.
The ends of the slot are also tapered,
so that knots in the wire will ride up
over the slot without damage; in case
the wire breaks, it is only necessary to
join the ends with a square knot and
clip off the free ends and no notice-
able loss of the recorded material re-
sults.

In the tvpe of machine using a large
drum for the take-up spool, the end of
the wire on the small magazine spool
is furnished with a plastic leader. The
wire is placed on the ¥ groove of the
recording lhead (and erase head, if
separate). the plastic leader is pressed

POWDERED IRON CORES

. For high “Q” coils—jumbo wound. No wind-
ing equipment or special technique required.

KIT No. 1—For LF., R.F, or Antenna coils. Range—
100 kc. to 5 M.C.

18 cores—3 types. $2.00 postpaid

KIT No. 2—For permeability tuning. Broadcast band—
550 k.c. to 1700 k.c.

12 cores—3 types. $3.25 postpaid

Individual core prices furnished only with Kit orders.

MAGNA-METAL PRODUCTS COMPANY
70 EAST 45th STREET NEW YORK 17, N. Y.

SERVICEMEN! — DEALERS!
SEND FOR OUR LIST OF AVAILABLE

TUBES and PARTS

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

T SERVICE, JUNE, 1947

INSIDE DOPE
ON

IDEAL AMPLIFICATION

SEND 3c STAMP FOR POSTAGE
AMPLIFIER CORP.of AMERICA

396-398 Broadway, New York 13, N. Y.




An Introduction fto...

CONTROLLED SOUND
REPRODUCTION

by using flush mounting

Recessed Ceiling Type Speaker
Baffles

"Heard Everywhere"

Mpodels available for 8" or 12"
speakers in aluminum satin,
polished copper and chrome
finish. Made of heavy gauge
metal.

Sales representatives through-

out the United States and

Canada.

Write for descriptive literature.
Manufactured by

SCIENTIFIC RADIO &
TELEVISION CO.

1531 BRANCH STREET
ST. LOUIS 7, MO.

Pacific Coast Warehouse:
942 Maple Avenue, Los Angeles 15, Calif.

ito the groove on the take-up spool,
and the machine is readv to operate by
simplying turning on the proper con-
trols. One model of this type, having
the above mechanism mounted on a
flat Eanel is also equipped so that the
large take-up spool can he used as a
phono-disc turntable. This large di-
ameter spool also serves as the wire
drive and mechanica filter, thus sim-
plifying the design. This unit is par-
ticularly suitable for incorporating into
receiver combinations.

Record-Reproduce Windings

The record-reproduce  windings
usually have impedances in the neigh-
torhood of 300 or 400 ohms at 400
cyc{es, utilizing around 3,000 or 4,000
turns of small gage wire such as No.
44 B&S. The erase winding is much
smaller, possibly 15 to 23 turns of a
larger gage such as No, 26 to No. 28
B&S, one type being 134 ohms at
40 kc. Thus a relatively large current
at low voltage is drawn from the oscil-
lator. The bias winding is either a
separate small coil connected to the
supersonic oscillator or a few turns of
the erase winding wound on the same
leg as the record-reproduce coil
Hence, this winding is usually of only
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F.g. 5. V groove in the head, provided for easy
insertion of the recording wire. Tapered ends of
groove push knots up out of narrow passage.

a few microhenries inductance, and
creates a much weaker supersonic mag-
netizing field than the erase winding.

Very fine magnetic records utiliz-
ing metallic-tape instead of wire have
been built. Certain disadvantages in
cost, bulkiness, and manipulation
have rendered it unpopular with de-
signers and manufacturers of commer-
cial recorders for public use. The ap-
paratus and method used in record-
ing with metal tape is inherently the
same as with wire except for the de-
sign changes required to handle @
thin tiat medium instead of a circular.
The directions of magnetization also
vary irom that used with wire.

Coated Magnetic Tape Recorders

I'he most recent development in re
cording media is the flat tape, both
film and paper base, which 1s coated
with a finely divided magnetic ma-
tevial. The tape offers several advan
tages over the wire, except that it is
slightly more bulky to store. Wire has
the advantage of furnishing, under
some conditions, somewhat longer
playing time for a given size of spoul
or reel.

Fundamentally, the wire and tape
recording system is essentially the
~ame. The additional bulkiness of the
tape is partially offset by the fact that
it can be run slower than wire. This

(Continned on page 50)

Fig. 6. Paper-tape recorder head. (Courresy
Brush)
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JOHN RIDER SAYS...

It pays
to keep informed

To believe that elabo-
rate test equipment
and the availability of
service data eliminate
the need by the serviceman for an up-
to-date understanding of radio theory
is tantamount to hanging one’s hopes
on a plume of smoke.

There was a time when the simplicity
of receiver construction made mainte-
nance and repair work a fairly easy task.
Today, modern mass production meth-
ods, extended frequency ranges, and
improved designs, have muiltiplied the
complexity of radio servicing.

The serviceman who has an adequate
technical background will have no difh-
culty in recognizing or understanding
new circuit modifications. Without such
knowledge, however, servicing must be
a costly “trial and error” procedure, no
matter how good and versatile the test
apparatus. Servicing “know-how” is
one of your most valuable assets—upon
it rests the success of your business.

A
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"~ Hlectron Tubes

A product of
RADIO CORPORATION OF AMERICA

Harrison, N. J.
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Fig. 7. How a wire recorder head can be be
wired into a receiver or amplifier output. The
head must be disconnected from A after record-
mg and connected to amplifier grid input for
playback. (Conrtesy Wirecorder)

Magnetic Recording
(Continued from page 49)

material is made by combining either
& magnetic iron oxide or certain me
tailic powders, of extremely fine par-
ticle size, with a binder, and coating
the paper or film base. This coating is
about thousandth of an inch in
thickness, and about Y4-inch wide. In
one case, the coating is applied to
paper base discs.

The design of paper-tape recording
machines is very similar to wire re-
corder machine design, with the ex-
ception that the reels and other parts
though which the tape vims must be
made to accommodate the 14”7 width.
The tape speed is much lower than
the wire speed. In a recorder of this
tvpe developed by Brush, using mag
netic iron-oxide coated tape, good
response to 5000 cveles, at a tape
speed of only 7V% iuch per second. has
been obtained. With 7-inch diameter
reels, one-half hour recording can he
obtained. A capstan is used to
drive the tape. with a rubber-tied
idler touring the capstan flviwheel,
thus furnishing good mechanical hl-
tering action. The recording head
has a veryv small gap, about 15 thou-

6v6-BL6~6Y6, atc

Fig. 9. High-frequency oscillator used in re-
corder. Ly usually consists of 450 turns of Ne. 28
Formex or enamel wire tapped at 150 turns from
the start, and wound on a pewdered iron coil
3%’ by 17 long. L. is a 23-turn, closely-wound
coil of No. 20 wire, wound on top of L;,. The
erasing coil leads of the head are connected to
X: and X: during recording. The B+ from the
oscillator and X, arc disconnected when play-
ing back.

ment. The coil is divided into two
parts, one on each leg, to reduce ex-
ternal magnetic flux pickup. Signal-
to-noise ratios as high as 60 db have
been obtained.

Brush has also developed a high-
coercivity disc recorder using the same
tvpe coated media. The recording
is made out to a diameter of 815” by
guiding the recording head by means
of a supplementary grooved disc
placed on the center pin of the turn-
table. Tt is thus very similar to a
disc phonograph arrangement. The
recording is started inside from a 514"
diameter.  The sound track, in spiral
form, is somewhat less than 1/64”
wide and the separation between
tracks is a little over 1/100”. With
20 rpin in rotation speed, a three-
minute recording can be made.

Both the paper tape and disc are
extremely tough, and will not break
casily, due to the choice of the special
paper base. The disc cau he folded
and unfolded (such as for mailing
purposes) without appreciable effect
on the recording. Both forms can be
erased by the supersonic erasing
method if desired, and recordings can

BSy7
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Fig. 8. Provided bass boost for a wire recorder.
Usually 12 db of bass boost is used for recorded
wire reproduction. (Courtesy Wirecorder)

casily edited, and repaired; scctions
can be torn or clipped out and the
ends joined by adhesive or scotch
type tape, with no noticeable effect
from the splice-in reproduction.
Another kind ol tape using pow-
dered metal material has been de-
veloped by Indiana Steel Products Co.,
and termed Hyflux. This magnetic
powder suspension has a verv high
coercive force.  Measurements on
solid specimens show H. = 450 to 300
and B. = 4000 to 3000. Recording-~
offering high audio frequencies have
been made with this tape; the present
recommended spced of tape 1s about
8” per second affording good record-
ing to 6000 cycles. This tape is 14”7
wide and .002” thick including the
powdered metallic coating of .0005”.
Tt has a break load of 6 pounds, and
substantial dimensional stability.
The general methods and equipment
for recording and reproducing are the
sanle as for other magnetic tape, but
due to the different characteristics of
Hyflux, the design details are somec-
what different.  The manufacturers
recommend a flywheel-capstan drive
with a 3”7 diameter steel flywheel 34”
thick. The capstan (flywheel hub)
must be between 34” and 1”7 diameter
A metal pressure wheel is used, and

sandths of an inch, and about Y%”
wide perpendicular to the tape move-

be played 1000 times with no sub- held in close contact with the cap-
stantial loss in quality.

The tape is stan bv a strong spring.  This has

STALLMAN OF ITHACA

WHOLESALE DISTRIBUTORS
ELECTRONIC PARTS AND SUPPLIES

FLUORESCENT LIGHTING
PHONE 2297 ITHACA, N. V.

SOUND VALUES af SCENIC!!

5" PM SPEAKERS 8" PM SPEAKERS 4 WATT AAMP»LIFIER

Alnico 5 mag. Lots of | Alpico 5 mag. 8 watts. | Complete with 3 tubes,

6 or more, each $1.29 | Net each ........ $4.25 | cover. SPECIAL...$33.70
OAK RECORD TUBES

e e CHANGER STANDARD BRANDS

With  chokes......$4.70 | 5 pogs ~ Net... ... $17.95 | Boxed ......... 50% off!

Mail Orders Require 259, Deposit, Balance C.0.D.
SCENIC RADIO & ELECTRONICS CO.—Dept. L—53 Park Place, New York 7

SEND 3c STAMP FOR POSTAGE

AMPLITIER CORP. of AMERICA
396-398 Broadway., New York 13, N. Y.
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VERIFIED SPEAKERS

"They speak for themselves'
WRIGHT
‘ 2235 University Avenue Inc. St. Paul 4, Minnesota




been found superior to rubber composition driving
wheels

Anv| good audio amplifier designed for wire recording
purpcsts is suitable for recording on this tape.

To prevent interference and simplify alignment problems
4 combination record-reproduce head is used on Hyflux
tape recorders. A satisfactory head used consists af a
laminited magnctic ring with an air gap 0005 wide for
higier irequency recording or .002” for ordinary speech
recoriing, the length of the gap across the tape being 24”7
The tdpe 1lde5 on the gap, the laminated ring being made
17 4 and 34" i-d, with the poles under the gap tapering,
so har the flux will concentrate to the point of tape con-
tact whith the gap. The laminations are of munelal, and
are avut .006” thick, never more than .0127. The minetal |
is antiealed after being cut to shape. |

The high coercive force of Hyflux requires 1% to 2‘
warts lof supersonic power in the recording head. This is
based on a 15-t0-20-ampere turn coil, taking 30 to 75
milliamperes of supcrsonic current, with a recording coil
of 31b 3 ampere turns and 10 to 15 milliamperes of :m(lio1
current.  The supersonic Irequency used does not e‘(cge(l|
30 ke due to difficulty of obtaining these large powers at
higher irequencies. Good erasing can also be obtained on

TTvfia with permanent magnet erasing heads. |

or

Tape Recording Advantages

A dvantages of tape recording include, first, the low linear ‘
speed| of the medium, vequired for good high frequency
recording. This is chieflv due to the relatively high co-
ercivd force of the material or its resistance to demmg-
netizetion. This property also results in less demagnetizing

effect between turns of a stored reel, and hence less de-
tenollanon of the recorded material with time. Second, |
the spund energy level on the tape is relatively high, re-

quiring less electronic amplification between the head and |
the loudspeaker. One Hyflux recorder for instance, used
only 130 db gain. The tape recorder mechanism presents
nc problem of winding the material evenly on the reels,

hence no level-wind mechanism is required, as with wire
res ers.
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TWIN-LEAD

LINE

TRANSMISSION

adopts a
New

complexion

Sy s seriates vl

® Amphenol, originator and long-time producer of ex-
truded polyethylene insulated Twin-Lead for transmitting
and receiving, now announces an important improvement.

At no increase in price, the dielectric insulation has
been changed to solid brown Amphenol Ethylon-A con-
taining an anti-oxidant. This new insulation is equal to
the old in low loss properties. It is far superior in resist-
ance to the effects of sunlight and moisture.

Preferred by amateurs for antennas and transmission
lines, Twin-Lead transmits signals with minimum loss, is
durable and inexpensive. The Ethylon-A dielectric is full
thickness edge to edge. minimizing
impedance changes caused by mois-
ture collecting on the surface. Am-
phenol TwinLlead is unatfected by
acids, alkalies and oils. Flexibility re-
mains unimpaired at temperature down
to —70°F

The new brown Amphenol Twin-
Lead is available in 75 ohm, 150 ohm
and 300 ohm impedances for receiv
ing use, and in 75 ohm type for trans-
mitting. Write today tfor full data on
electrical characteristics and prices.

AMERICAN

1830 SOUTH 54TH AVENUE o

PHENOLIC CORPORATION

CHICAGO 50, ILLINOIS

COAXIAL CABLES AND CONNECTORS « INDUSTRIAL CONNECTQRS, FITTINGS AND
CONDUIT - ANTENNAS ~ RADIO COMPONENTS - PLASTICS FOR TLECTRONICS
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What

Means to You

The patented Adjust-A-Cone
construction provides a method
for precision centering of the
voice coil in every Quam Speaker
before it leaves the factory.

With ordinary speaker construc-
tion, such precision is almost im-
possible, even under the most
ideal production methods, and,
as a result, the slightest warping
or expansion of the cone may
produce a rubbing voice coil.

Rubbing voice coils, so frequent
with speakers of conventional
construction, are practically elim-
inated in Quam Speakers.

Always specify Quam Speakers
for finest performance and long,
trouble-free service.

Write for
Catalog

for the
‘U-SHAPED COIL POT

SPEAKERS

QUAM-NICHOLS

COMPANY

33rd Place and Cottage Grove
Chicago 16, lllinois
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JOTS AND FLASHES

MANUFACTURERS REPORT that most re-
ceivers now coming off the line are of
the f-m/a-m type. At the recent Music
Show in Chicago practically every con-
sole was an a-m/f-m type. FCC reports
that 215 f-m stations are now on the air,
and 800 more have received conditional
grants to proceed with construction. Ac-
cording to the FCC, over 500 commu-
nities in 47 states will have f-m service
before the year is out. It is quite appar-
ent, therefore, that f-m is rapidly becom-
ing an important broadcast scrvice, and
Service Men will have to step lively and
bear down on training themselves for
those f-m calls. The tv antenna
apartment house problemi has been tem-
porarily solved in New York. One of
the large realty companies has agreed to
permit the temporary installation of tele-
vision antennas of either
multiple-feed type, until master antenna

systems have been developed. The
Galvin Mfg. Corp. will hereafter be
known as Motorola, Inc. . . . A F. Wild

is now sales manager of television equip-
ment in the G.E. transmitter division.
.. . Andrew A. [Folev has heen named
Philadelphia representative for the Astatic
Corporation. The St. Louis Micro-
phone Co. has been incorporated under
the laws of Missouri. They have moved
to a new building at 2726-28 Brentwood
Blvd, St. Louis 17, Mo. . . . A. I.. Ste-
vens, formerly with Hammarlund Mig.
Corp.,, is now sales manager of Radio
issentials. Inc., 152 MacQuesten Park
way, Mt. Vernon, N. Y. . . . Dade Dis-
tributors, Inc., 136 N.E. First Street,
Miami 32, Florida, have been named
Florida distributors for the Howard Ra
dio Company, Chicago. .. James D).
McLean, former manager of sales of
transmitters  at G.E., has joined the
Philco television station WPTZ, as com-
mercial manager. . . . George L. Beers,
assistant director of engineering of the
RCA Victor Division, has received an
honorary degree of Doctor of Science
from Gettyshurg College, Gettyshurg, Pa.
... J. . Clune, formerly with National
Union, has been appointed merchandise
manager of Air King Products Co., Inc.

Bob Karet hus resigned as sales
manager of the Thordarson, Meissner
and Radiart divisions of Maguire Indus-
tries, Inc., to ecnter the manufacturers’
representative field. Mr. Karet will be
affiliated with Ray R. Hutmacher (Sales-
crafters Inc.). 510 N. Dearborn Street,

Chicago. . Charles Hampson is now
sales manager for General Electronics,

Inc,, 1819 Broadway, NY.C. . . . A 44-
page booklet describing components used
in transmitters, receivers and electronic
devices has been released by the Westing-
house Electric Corp. Copies of the book-
let (B-3610) are available from Westing-
house, P. O. Box 868, Pittsburgh 30, Pa.
... The Selenium Corp. of America are
now located in a new building at 2160 E.
Imperial Highway, El Segundo, Calif.
Littelfuse, Inc., 4757 Ravenswood Ave-
nue, Chicago 40, Ill., have released a cata-
log, No. 9, describing a variety of fuses.
fuse mountings and circuit indicators. . . .
LeRoy W. Beier Co.,, 600 S. Michigan
Avenue, Chicago, I, will represent
Electro-Voice, Inc., in the state of Wis-
consin, eastern Iowa and the northern
two-thirds of the state of Illinois, except
Chicago.
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THE ONLY BOOK OF ITS KIND IN THE WORLD
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\ as th¢ apswers to your

\ questio s about vibrator

\ power supply designs...
&

Basic Vibrator Structures Examples of Transformer
Design
Mallory Standard Vibrator . 5 S .
Types Design Considerations for Other
’ Applications

Seleetion of Correct Vibrator 1 ;
: High Frequency Vibrator Power

/ Power Transformer Supply
S{‘ / Characteristics Timing Capacitor
s 4 Typical Vibrator Characteristic Considerations
' Data Sheets Design Practices and Methods
Power Transformer Design of Interference Elimination
;7 Oy . -
N General Procedure in Designing Vibrator I"ower Supply Circuits
| P Transformers Vibrator Inspection Procedures
-

b\%}: What do you want to know ahout vibrators or vibrator power supplies? What kind

of problems are you called on 1o solve? This book gives you the answers te your
“why” questions. lt will help you 1o understand the basic principles involved in
vibrator power supplies as well as the designing of such equipment.

(\ The information brought you in the Mallory Vibrator Data Book is complete,
\

original and easv 1o understand. Produced by the country’s largest makers of

ence—and cannot be duplicated anywhere else. It embodies the same kind of
“know how” that Mallory has brought you in such outstanding volumes as the
Radio Service Encyclopedia, the Mallory Technical Manual and others.

\ 42 vibrators, it shares with you sixteen years of highly specialized power supply experi-
4

Although just published, this great new hook—the only one of its kind in the
world—is already in large demand. Ovder now before the first edition runs out.
Sec your Mallory Distributor. Price $1.00.

See Your Mallory Distributor for a free copy of the
1917 Replacement Vibrator Guide

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA
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The Spotlight’s on the RCA steel-clad,
leak-resistant A Battery

It’s aew —it’s different — a high-performance radio A battery
... packed with extra energy for extra hours of small-set
enjcyment. RCA presents this latest item in the hot-selling line
of RCA Preferred-Type Radio Batteries.

Feztures? It is s2aled in steel . . . leak-resistant and swell-
proof ... won’t expand in those compact little personal and
portable sets. There’s no “shelf” problem, either . . . it stays
powerful and frest for years and years. c

Cash in on the universal acceptance of RCA Preferred-T ype
Radio Batteries. T1is means a more extensive and profitable
battery business for you.

RA Batteries a-e smartly packaged and competitively
priced. You can ge- your stock conveniently and quickly from
the same RCA Disiributor who supplies you with RCA tubes,
parts, and test equs pment.

Flashlight Portable A's Portable B's Portable AB’s Farm A's Farm B’s Farm AB's Industrial

m TUBE DEPARTMENT
’l i RADIO CORPORATION of AMERICSA

HARRISON., N. J.
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