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... of course we have
all 17 RIDER MANUALS.”

...and aftribute a good bit of our success in
producing a quantity of work in @ minimum of
tfime to their always dependable, complieate,
factory information. We will have Volume XVill
as soon as it is published.”

‘

?ﬂ“: TOO— NEED ALL 17 RIDER MANUALS

VelumeXVIl . . . . . $16.50 Abridged Manuals | te V

Volume XVI . . . . . g.40  f(one valume) . . . $19.80

Yolume XV . . . . . 19.80 Recerd Changers and

Voluma XIV to VII Recorders . . . . . 9.00 |
(each volume) . . . 18.50 pmggyer Index, covering

Volume VI . . . . . 12.50 Manvaols, Vals. [ to XV 1.50

vou1 RIDER “Vefeucacarr MANUAL

1400Pages, PLUS separate "HOW IT WORKS*' ond Index, $18.00.
Everything that must be known obout the 1946-47 talevision
recelvers {complete and kit) of 34 manufacturers.

Scpatale ""How It Works®' covers theory of telavision; trans-
mission and reccption, fraguency standards, antennas, vorlous
portions of receivers.

Television '"HOW IT WORKS" Available Separately

If television s not vet in your areo, It will be soon. Hare is
theory you want. 208 pages . . . . . . . . . . .. $2.70.

Geestt Oeet

Covers 145 Manufacturers'’
Amplifiers, from 1938 to Date

Bigger and better than even we had antici-
pated, the scope and thoroughness-of this first
industry-wide PA service manual makes it an
essential piece of equipment for any shop doing
PA work. It covers public address systems, ovtdoor
anncuncing, musical instruments and phonographs,
theatre and church hearing aids, electronic mega-
phones, intercommunications systems, theatre and
heme motion pictures, school, hotel and hespital
sound systems, mobile and portable sound systems.
® |t provides schematics, voltage and resistance
tables, tube and chassis layouts, Installation notes,
operational instructions, impedance matching, ®
Separate "HOW IT WORKS™ book explains the
theory of various designs employed in different
types of amplifier systems, the servicing of PA
systems, using the sine wave and square wove
means of checking, methods of rapidly locating
faults. Everything you need.

2000 Pages in this new
RIDER FiRST plus separate

"HOW IT WORKS" and

INDEX .« .. ..., $18,00
ORDER YOURS TODAY!

'RIDER MANUALS

MEAN SUCCESSFUL SERVICING

JOHN F. RIDER, PUBLISHER, inc., 404 Fourth Avenue, N. Y. 16
Export Agent: Rocke International Corp., 13 E. 40th St., N.Y.C. Cable ARLAB

NOTE: The Malloty Radie Service Encyclopedio, 6th edition, makes reference to only one source of radio receiver schemoltics —Rider Manvals,
ANOTHER NOTE: The C:D Capaciter Manuel for Redio Servicing, 1948 edition No. 4, mokes reference to only one 1ource of receiver schematics —Rider Monvals.
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HaveYou Met the Little Fellow

with the

L BIG

Ad vantages ?

Offers These BIG Advantages...

The small size of the Mallory Midgetrol lets vou service portables, auto

radios and small AC-DC receivers which requice 136" controls.

The unigue shatt design of the Mallorv Midgetrol saves installation time
with all tvpes of knobs.

[lecirical characterizties let vou use the Mallory Midgetrol to rc'plu(:(’

18”7 as well as 1346” controls. Stoeks are further reduced because

no special shalts are needed.

The Mallory Midgetrol is

unnsually quiet, both me- e NEW SIZE ® NEW ELEMENT
chanically and electrically ® NEW DESIGN ® NEW CONTACT
—and tests prove il stuvs ® NEW SHAFT o NEW TERMINAL
quiet. ITn addition, the Val- » NEW EXTENSION ® NEW TWO-POINT
lory Midgetrol las nine ol o NEW SWITCH SUSPENSION
new featres.

Iv’s the NEW Standard in Carbon Controls. Sce vour Mallory distributor.

i’. R. MALLORY & CO., Inc., INDIANAPDLIS 6, INDIANA
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tates one of 18 separate
as yov select the range.

Ranges

20,000 Ohms per Volt D.C., 1,000 Ohms per
volt A.C

Volts, A, 5, 10, 50, 250, 1000, 5000
Yolts, D.C.: 2 5, 10, 50, 300, 100G, 5000
Milliamperes, D.C.: 10, 100, 500
Microomperes, D.C 0

Amperes, D.C.. 10

Qutput: 2.5, 10, 50, 250, 1000

Ohms: 0-2000 {12 ohms center), 0-200,000 (1200
ahms centér), 0-20 megohms (120,000 ohms
center).

Size: 12347 x 10" x 534"
Weight: 8 lbs. 9 oz.

Price, complete with test leads and 28-Page
Operator’s Manual . $69.85

High volitage probe (25,000 volis)
for TV, radar, x-ray and other high
voltage tests, also availoble.
Ask your Jobber, or write for
complete descriptive literature

INSTRUMENTS THAT STAY ACCURATE

A separate scale
for every range—
avtomatically!

\_/ ] - A
] ' .0.C.
/\ i 5
“.oouus

Lorge 5%’ meter,
with 18 seporate,
full length scoles!

20,000
pgn YOLY BDC

b ouTPUT

-

CAHCAGORE

P ] ww
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98

STANDARD DC TELEPHONE RELAYS

Stock Operating Coil
No. Vollage Resislance  Contacts Manufacturer
R-101 24v 1500 DPST (NO) Auto. Elec.
R102  24v 400, SPOT Auto. Elec.
R-103 24V DUAL-1000 3PST (NO) Auto. Elec.
R-105 24V 600. 3PST (NO) Clare
R-106  24v 1300. 3PST (NC) Clare
R-152 12v 50 DPOT-SPST (NO} Guardian
R153 12v 200 SPDT SPST (NO) ‘Stromberg
R-15¢ 12V 200. SPST (NOQ) Clare
R-15% 12V 100 SPST (ANOANCY  Auto Elec
R-158 &Y 50 APST (NO) Strombere
R-159 (33 50 DPST (NO Stromberg
R-160 (34 12 IPDT-IPST (NO)  Awto. Elec.
R-161 6V 10 3PST (2NC IND)  Auto Elec
R-121 150V $000 2ZPST (NO)SPDT  Clare
R-127 150V 6300 SPST (NO) Clare
R-6C  150¥ €500 3PST (NO) Clare
R:Sly 24y 150 SPST (NO) Clare
R:S1 12y 250 DPST (ND) Clare
R-519 250V 14000. POT Auto. Elec
R:520 250V 14000 DPDT RB
R-521  32v 1000, DPDT Kellou
R-166 24V DUAL-200 DPDT-SPST(NO) Strombere
R-168 v DUAL-200  4PST (ND) Auto. Elec.
H-240 250-350¥ 40000 DPST (NO) Auto. Elec.
H.241 A8V 650 SPDT-SPST(NO) Clare
TYPE 18 DC TELEPHONE RELAYS
Stock Operating Coil
N Manufacturer

Resistance Contacts
00. SPDT

SEALED DC TELEPHONE RELAYS

Stock Operating Coil
No ‘~Itage Resistance Conuns Manufacturer
R-12% v 3 DPDT lare
R 126 90-120v 2000 DPDT Clare
R-504 2470V 2800 SPDT GE-C103C25
V TYPE DC TELEPHONE RELAYS
Stock  Operating Coill
No Voltage Resistance  Contacts Manufacturer
R-164  24-32v 1000. SPST (NO) Wi
R-512 Za-agvy 3500 oPDT WE
R-513 12-24v 300 DPDT-DPST (NC) W E
R-S14  a-6V &0 SPOT wi
R-526 &Y 35 DPDT)SPST (INC. W.E

AC-STANDARD TELEPHONE RELAYS

Coil

Resistance  Contacts Manutacturer

- NONE Clare

- DPST (NO} Clare

- IPST (NO) Auto Eec

- DPST (LNO-INC)  Auto. Elec.

) SPST(NO) Auto. Elec.

[
DIRECT CURRENT
MIDGET RELAYS
Stock Ovponﬁng Coil
No, oltage Resistante  Conlatts Manufacturer

R-132 24V 300 DPDT Clare
R-133 a4V 300 NONE Clare
R-134 24y 4PDY Clare
R-135 2av 30 SPST (NC) Clare
R-137 24y 30 SPDT Clare
R-138 2y 30 4PST (NO) Clare
R-139 24y 20 sPDT Clare
R 130 24v 28 SPDT R.B.M.
R4l 24v 280 3PST (ND)
R-142 24V 400 DPDT
R-143 24¥ 28 SPST (NO) R.B.M.
R4 v 25 SPST (NQ) Allied Cont.
R-145 24V 30 DPST (NO) Allied Cont.
R-146 12V 2 DPST (INO) (INC) Clare
R 147 9-14v SPODT Guardian
R-148 12V 10 DPOT-SPST (NC) Price Bros.
R-149 6-8v 4 SPST (NC) Clare
R-150 6V 3 SPST (NO) E-2Elec.
R-522 2-6V 2z SPST (ND) R.B.M.
R 523 90-125v 6501 DPOT Clare
k222 12V 10 DPST (NO) PLB
H-242 24.32v 30 DPOT R.B.M.
B3 24.32v 30 4PDT R.B.M.

0 B I e e |t 3t i Bt e e e

Auto. Elec.
Auto. Elec
Auto. Elec.
Auto. Elec
Aulo Elec

Aulo Elec

Net
Each
i

RELAYS

FOREVERY PURPOSE
Over a Million in Stock!

Net
Each
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SALES, INC.

262
ln238

Whether you require large quantities of relays for

production runs or single units for laboratory or
amateur work, Wells can make immediate delivery
and save you a substantial part of the cost.

OQur capable engineering staff is prepared to offer

types not shown.

SENSITIVE

DC RELAYS
Operating Coit Net
Voltage  Resistance Contacts Manutacturer Each
LR SPDT Kutman 220C $1.95

75y $000 SPDT Allied Cont.  1.22

18-14v 5000 SPST (NO) Ahied Cont. 1L,
B 5000 DPST INO) G. 1.8%
35(‘V 11000 DPDT-DPST (NO) G.M 2.95
250 DPST (NO) G.Mm. 1.50

Zlv 300 IPDI .M. 1.65
8-12v $000 S-Dunn-KS 2,10
24-48v 1000 SPDT DPST (NC) Guardian 1.1%

TYPE BO DC RELAYS
Operating Coil Ne
Manufacturer Eath

Voltage Resistance Contacts
av 250 S SY (NO) Alhed Cont
uay 230 Allied Cont.  2.15
$-3v 30 DPDY SPST (NOY Allied Comt.  1.70
1:6¥ ] SPST Allied Cont. 1.2
2848V 1000 DPDT Allied Conl.  2.50
TYPE BJ DC RELAYS
Operatint Coil Net
Yoitage Resistance Conllcls Manufacturet Each
12v 65 ’NO) Allied Cont.  $1.15
a4y 260 D Allied Cont 1,25
12y 1% SPST (NO) Alied Cont L1S
tAd 230 DPDT Allied Cont  1.2%
HEAVY DUTY KEYING RELAYS

Opersting Coil Net
Voltage Resistance Contacts Manufacturer Each
28V DC 150 SPST (NO) 10A  Guard. 36471 $1.05
75v AC 26% SPST (NO)20A  Leach 1327 175
24y 0C 150 SPDT-3 AMP PLEB-KL 1.20
v 0C 210 4PDT.3 AMP. PLEB- KL 110
S0y DC 1500 DPST (NO) 1SA  P4B- 1.2%
115 AC 600 SPDT-10 AMP St. Cu nn 1XAX2.25 |
24y DC 200 DPDT-10 AMP  Guard 34464 1.25
110 AC SPDT-6 AMP Gulid 3nse 1.9%
24V DC 300 DPST (ND) 6A 9%
Uvoc 00 IPDT-10 AMP Gunﬂ 516983 105
24v DC 0 SPST (NG;30A. St Dunn-B2A 1

115 AC - SPSTINO) 20A St Dunn luxxz 25
12v DC S 3PST(NO) 10A  Guard-BXZ  1.0%
28y OC 150 SPST (NQ)40A.  Price Bros, 135
12-24v DC 80, DPST (NO) JOA. = 1.20

230. DPST (NO)SA. R.BM 115
DC-TYPE 76 ROTARY RELAYS
Operating Coil

Voltage Resistance Con(acls Manufactures tnch
9.16V 70 DPOT Price Bros,  $1.65
9-16v 125 6PST (3ND)

(3NC) SPDT Price Bros. 1.65
24-32v 250 SPDT-DPST (NC) Price Bros. 165
24-32v FiL] IPDT-SPST (NC) Price Bros. 168
2432y 50 DPST (NO) SPDT

( DPODT Price Bros. 1.65
9-14v 80. 3PST (NO) Price Bres.  1.65 |

DIRECT CURRENT

KEYING RELAYS
Operating Coit Net
Voltage Resistance Contacis Manutacturer Each
12 (1] DPDT 10 AMP  Advance Elec. |
Type 2000-A 31.15
28y 12% DPDT 10 AMP Guardian lL20
12v u 3PDT 10 AMP Allied Cont. |
Type NBS 1.3%
S-3v n DPDT 10 AMP l. h
SPST (ND) pe 1027 1.0%
uy 268 DPST(NO) IOAMPI.uch
Type 10545NW1.25
v 32 DPOT 3 AMP G.E.Co. 115
12y 50 DPDT 10 AMP
SPST (NC) Guardian
24v 170 SPDT 2 AMP Leach
Type 1253DEw1.25
5-8v 185 SPDT 10 AMP Leach-HFM

assistance in the selection of correct types to suit
your exact requirements.

Each relay is brand new, standard make, inspected,
individually boxed and fully guaranteed.

The following list represents only a tiny portion of
our relay stock. Write or wire us for information on

o]
CUTLER HAMMER
HEAVY DUTY CONTACTORS
|Stock  Operating Coil Net
i No. Voltage  Resistance Contacis Manulacturer Each
R-178 24V DC 100 SPST (NO) 100A. 6l41H34A $3.85
R-179 6V DC 6.5 SPST (NO) SOA. 6041HE3A 3.00
R-180 12v DC 25 SPST 'NQ) S0A. 604H308 3.2
R-18] 22V DC 65 SPST (NO) 100A. 6041488 3.8
H-232 2y 85 SPST (NO) S0A. MetalCased 325
K233 &Y 1% SPST (NO) 50A. MetalCased 315
H-235 v 0. SPST (NO)100A. Type B6 385
DIRECT CURRENT AIRCRAFT CONTACTORS
Stock  Operating Coil Nei
No.  VYoltage Resistance  Contacis Manuiactures Each
R-182 28V 20 SPST (NO)25 A  Guardian 1.85
R-183 24V 60 SPSY NO)SO A.  Allen Bradley 2.75
Type B6A
R-184 28V $0 SPST 'NC) 100A. General Etec. 2.95
R-135 v 100 SPST NO)SOA.  LeachSOSSECR 2.7%
R-186 24y 132 SPST NG5O A Leac722M.3.243.50
|R-187 24v 100 SPST (NOI50A.  Alten Bradley 295
R-188 24y 200 SPST (NDj 75 A, Allied Cont. 2:95
H-238 1Ay 45 SPST (NO)30A. - 1.65
ANTENNA CHANGEOVER RELAYS
Stock Operating Coil Nel
No.  Voltage Resistance  Contacts Manulacturer Each
R-192 §-12v DC " 2PDT 10 AMP Alied-NBS 3135
|R-231 J2veC 100. DPOT 6 AMP E 1.95
R-256 24.32v DC - SPDT-DPST (NC)
1KW Guardian 1.45%
R-501 110 AC 4 DPDT (1Kw) G.E. 245
IR-503 12-32v0C 100 SPDT-SPST G E.-500W 195
COMBINATION PUSH lUTTON AND
MOTE REL.
Slotk Operating le Nel!
Yoltage Resisiance  Contacts Manufactures Each
H- le 12-24V DG Dual-60 SPDT CR2791-R106C8 $1.65
ADJUSTABLE TIME DELAY RELAY
|Slock Operating Coil Net
No.  Vollage Resistance  Contacts Manulacturer Ea
R-246 115 AC SPST (NO) ot R W.Cramer
(NC) 10 AMPS 1-120 Sec A
DC MECHANICAL ACTION RELAYS
Siock Operating Coil Net
No.  Voliege Resistance  Contacis Manulacturer [a
R-245 12V 2 4" Lever G.M, 0.9,
R-527 6-l2vY 200, 2 Lever - 95
| TYPE C.M.S. RELAY
Slock Operating Coil Ne:
Voltage Resisiance Contacrs Manulacturer Each
R Sll v DC 200 MICRD-Sw Clare 324
SPST NO)
DC CURRENT REGULATOR
Stock Operating Coil Nel
No. Yoltage Resistance  Conlacts Manulacturer  Each
R-509 612V DC 9 SPST INC) G E 30.85
LATCH AND RESET RELAY
Stock  Operating Coil Net
No.  Voltage Resistance Contacts Manuh:lulel Eacn
R-500 12v DC 10. DPDT-10 AMP Sl unn-
-31908 32.85
DC-ROTARY STEP RELAY
Stock Operating Coil Net
No, Voltage Resistance  Contacts Manufacturer Each
R-621 6-l2v 30
23 PDSITION wE $10.95
DC-RACHET RELAY
Slo:k Operating Coil Net
Veltage Resistance Contacts Manutacturer Each
R- 230 5-3v 2 SPOT-DPST (NQ) Guardian 3215

Special Sample Engineering Offer
‘Any ten relays listed (one of each type)
with the exception of Stock Nos. R-621
and R-246—~only $10.00.

LOCAL PARTS JOBBER

105 | Monufocturers: Write For Quantity Prices.

115 |ORDER DIRECTLY FROM THIS AD OR THROUGH YOUR

| Distributors: Write For The New Wells Jobber Manual.

www americanradiohictorv com
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Book Reviews

INDUSTRIAL  ELECTRONICS REFERENCE
BOOK, by Electronics Engineers of the West.
inghouse Electric Corp. Published by John Wiley
& Sons. Y x 12 inches, 6RO pages. Price $7.50.

This is a large book, physically, and
it covers a large subject. The coverage
is thorough, beginning with the physical
hackground of electronics—the atomic
theory. Much of the material is on sub-
jects of interest to the communication
engineer as well as the industrial de-
signer, because the two fields overlap
considerably. There are chapters on
emission, conduction in gases, vacuum
tubes, phototubes, C-R tubes, tuned cir-
cuits, and allied topics. Sections which
apply especially to industry are those
dealing with industrial control, power
rectifiers, r.f. heating, industrial X-ray
work, and several others.

Each of the 36 chapters has been
written by a different author, each evi-
dently, a specialist in his subject. The
information is complete and detailed,
profusely illustrated with diagrams and
tables, The treatment is not wholly
mathematical, but the necessary formu-
las are given. While the text deals with
principles and design rather than with
descriptions of specific pieces of appar-
atus, the engineer will find the book a
valuable reference source in almost any
sort of industrial work.—R. H. D.

THE PHYSICAL PRINCIPLES OF WAVE
GUIDE TRANSMISSION AND ANTENNA
SY GTEMG by W. H, Watson. Published hy the
Oxford iversity Press. 6% x 9% inches, 207
pages. Pnre. $7.00. .

The writer of this volume, a profes-

sor of mathematics at the University
of Saskatchewan, has covered thorough-
ly all types of wave guides and the cur-
rently known methods of using them.

The book was written to acquaint
physicists and engineers with the mul-
tiple-propagation characteristics of mi-
crowaves. The subject is approached
from an entirely theoretical angle, and
the treatment is mathematical through-
out.

The material will be of most use to

those interested in the principles of
microwave transmission, for whom it
will provide a complete theoretical back-
ground. It is not intended to be an engi-
neeving guide.—R.H.D.

| Earn the big pay

RCA Triple Pindex. Base diagrams of 475 tube.

(ypes. Price 73c.

The book is compozed of three sepa-
rate base-diagram booklets, each with
214 x 3'z-inch pages, joined below each
other in a single cover with a spiral wire
binding which permits the pages to lie
flat. This triple feature permits the re-
pairman to have three separate base
diagrams before him at all times with-
out flipping pages from one to the other.

ANTENNAE, An Introduction to Their Theory,
hy J. Aharoni. Published by Oxford Uniyersity
Press, 6% x 9% inches, 265 pages. Price $8.50.

A completely mathematical treatment
of the subjeet, this book is divided into
three parts, Antennae and Boundary-
Value Problems, Antennae and Integral
Equations and Antennae as Wave
Guides. A number of references—both
books and papers—are given at the end
of the text.

FREQUENCY MODULATION, VOL. 1, edited
by Alfred N. Goldsmith, Arthur F., Van Dyck,
Rohert S. Burnap, Edward T. Dickey, and
George M. K. Baker, Published by RCA Review.
€ x9 inches, 515 pages. Price $2.50.

A collection of 45 papers delivered by
RCA engineers at various meetings or
published in technieal journals, this is
the seventh volume of the RCA technical
series. Due to the large number of
papers, the FM art is covered—though
possibly somewhat spottily — almeost
completely. The papers deal with prob-
lems in both FM reception and trans-
mission.

There are two appendices—a bibliog-
raphy of technical papers by RCA au-
thors from 1936 to 1947 and a guide to

a series of articles in Broadcast News |

on FM station placement and field sur-
vey techniques.

Robert P, Rolin

Suggested by

Miami Florida

“"Well, Students, did | make myself clear?”

NOVEMBER, 1948

(Printed in the U.S.A.)

www.americanradiohistorv.com

of an expert
radioman

This self-study
BASIC
RADIO |
COURSE

trains you at home
EXPLAINS

PROVIDES
FILLS IN

¢ Let this self-study course prepare yeu right
at home for a successful future in the RADIO
field. It contains all the information you nced .
radio — cleetrical — mathematical — to handle alf
tvhes of radiv sets, test cquipment and electronic
devices, Explains everything from time delay cir-
cuits to the most recent advances in the field . . .
mechaniecal and wire recording sound systems—
frequency modulation
-multiunit and mul-
ticlectrode tubes, ete.

A 3-Way Set!

Even as you learn the fun-

FREE TRIAL!
EASY TERMS!

See coupon bhelow

the principles of operation of vacuum
tubes, their basle circuits and other es-
sentials of radle

the electrical background vou must
have

the radio and efectrical mathematics you
need, taking you in easy sieps from
simple fractions to logarithms

This basic course in-
cludes .

l ESSENTIALS OF

. A DI O by Morris

¢ Slurzberg and William 0s.

. N terheld
damentals of radio work 2 ELECTRICAL ES-
| ¥ou abserb tho practical DI.O %EN;IAIS.'S hOf RA‘-
3 , y M. Slurzbers an
electricity and clectrical W. Osterheid
theory you need. and as MATHEMATICS ES-

* SENTIAL 70 ELEC.
TRICITY. AND RADIO by
Nelson Cooke and Joseph
Orleans
’ Over l 000 illustrations!

é 1953 pages!
29 appendizes!

! McGRAW-HILL BOOK CO.,
330 W 42 5t., NYC 18

Semdd e Your 3-volulie course in
for 10 days’

Fou go along the set fills
In the mathematics You
must know . . . gives you
the essentials of algebra,
Eeometry, (rifonometry.

RARIC RaDIO

exantination on apirovai. In 1o days
$4.95 and $3.00 a moenth until 1 have
or retern the books postpaid.

City .. . State........ [

Conpany  ...uisssviicisve wesrariasasnian 0600 06000 | ]

L]
Position ......oiiiiriiiias Tereretieiien RC-11-48 B
e Sy

Come to the Great

SHOPS OF

Z"RADIO

TELEVISION

F.M-ELECTRONICS

PRACTICAL SHOP TRAINING—
NOT HOME STUDY
Trained Radio men needed now. Get Radio-Tel-
evision training and be ready for a real future.
Learn on actual equipment at Coyne. 49 years of
training experience. Not *"Home Study”. Free
employment service to graduates. Many earn
while learning. If you are short of money, ask
about Student Finance Plan. G.l1. Approved.
Coupon brings special plan for men of draftage.
SEND COUPON FOR FREE BOOK

' B. W. COOKE, President
t COYNE ELECTRICAL & RADIO SCHOOL ]
} 500 5. Pautina St., Depr. 88-8H, Chicago 12, Til. 1
¥ Send Big Free Radio-Television Book, also your spe- :
: cial plan for men of draft age. H
)
L}
598X 00005000000000000000 60000C 200000000000 ]
1
H ]
1 ADDRESS .
! i
1 CITY. . . b :
"-------------—---_--- LTI YY)
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—pPre-Holiday Specials—— "1 |ndex To Advertlsers

) [ | c'RcuLAn FL“ORESGENTS Air King Products 8
Allied Ellladw Corporation e 3?
RSTING. R Almo Electronics. Inc. -
WESTING WITH  CENERAL Almo Radio L a7
HOUSE 36W BULBS ELECTRIC 32W American Surplus Products Co. L...70, 71, 91
CIRCULARC CIRCULINE Ampllifier Cllo;poraﬁon of America . ........... 48, ‘IF(I)
Audel Publishers e
PRECISION Pt $825 $850 |  Bargain Radio U ey
RESISTORS dl' ) m Bell Telephone Laboratories 57
WTAB" Specialists in ¥ {, Boland & Boyce Publishers, Inc 69
precision :ce';'llz(sor's o e = | Bradshaw Instrument Co. 22
Write Gty. Prices, “NO o T—— Brook Electronics
MFGRS. ycHolCE " we ship types in stock. Brooks Radio Distributing Co. 69
From .116 to 99.000 ohms 30c. TEN for $2.50 g::’;:'e‘: 'r:;?eg:zp'éomp“y . g
. n- v .
R B .‘,,‘,(;'.',',',3 Capitol Radio Engineering Institute 5 47
115000 ot Cerﬁﬂ%’ Television Laboratories ....... a0 ;g
- Cinex Corporation
'\n:::: Clarkson Publishing Co. . 9%
E3toud) T O 155004 Cleveland Institute of Radio Electronics 15
L% i 4 bt 15 %oun gllppdrd lnsfrumeEn' Laborahgy, Inc. 2;
1 o S A At ommunications Equipment Company
YOUR CHOICE ] ]
[ Huoo b I ..'ﬂllllﬂ AHHHHA oradio . e aaaa .
115000 S k [ . :v"mzs su’ Mo nrine " Crest Corporahon 000006000000008000 66
LI7 v 23R BTl ; Fast CARGE OECORATIVE GLASS $1.25. 8 Lms. goy;le E(I:ec:rlc'al St':ho'ol e %“
AROGVE S1ZES. LACIE A0c. ... L UTEN fur $3.50 ustom Craft Manufacturing Co.
Mer 1.8 Me W Meg L '.; Mex 1n \lu. MICROGROOVE PLAYER EDleForesf séralmng'lnstlfute ;;
. ] 43 11.5 e ectronic Corp. of America oo
o ).,', ¥ Play Sarvi, Micro- X | Electronic Measurements Corporation .. 84
AR 75 N 6.5 Groove & Stand- Elmhurst Sound & Equipment Co. 90
o MO esivtirs 0y i Wi ard Records With Espey Manufacturing Co., Inc. e
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ommunications

WANTS SERVICE LICENSES
Dear Editor:

Federal licensing of radio servicing
technicians would have the following
beneficial results:

Give the serviceman new prestige and
promote public confidence in him,

Eliminate the incompetents who give
the trade a had name and destroy con-
fidence in servicemen.

Give the federal government a bona
fide roster of qualified servicemen which
would be useful in the event of war.

Restrict the entrance of unqualified
newcomers. The amateur, tinkerer, and
radio school product would be forced to
serve a suitable apprenticeship instead
of depressing wage levels through cheap
competition with the higher priced but
more competent individual.

Benefit the public through better,
more competent servicing of radio re-
ceivers,

Attract better men to the trade
through better conditions.

Organization has heen tried in the
past and it has not worked because of
the lack of a common interest or bond.
Federal licensing would go a long way
toward assuring a common interest in
servicing, beth in getting and renewing
such licenses. The development of a
national organization would put power
in the hands of the servicemen to fight
unethical conduct as well as incompe-
tence in the industry. Such an organi-
zation would be stimulated by federal
licensing. It could improve both knowl-
edge and working conditions.

WiLLarp R. Mooby,
Service Manuger, Sanbran Co.,
Weashington, D. C.

RADIO and TELEVISION

Thorowrh Training in All
Technical Phases
APPROVED FOR VETERANS
DAYS—EVENINGS WEEKLY RATES
RCA GRADUATES ARE IN DEMAND
For Free Catalog Wwrite Dept. RC-48
RCA INSTITUTESN, Inc.
A Service of Radio Corporation of America
350 WEST 4TH STREET NEW YDRK 14, N. Y.

Telegraph o

Learn ta e &
Thousands of

Radio Opcrator.,
men needed. Intensely interesting
w nrk—mmd pay. Learn at home or
whor ‘ou are, quickly, casily

et famous Candler Code Sneed
Systom, Qualify fr amateur of cominercial license. Book
of purticulars Freee.
GANDLER SYSTEM CO.
Dept. 3.M. Box Deaver |,

Colo.

ELECTRICAL ENGINEERING &5, ‘r’“, Mheld

Pnnnm onnelf -t Low Cost. fof secure future. Modemn
anyone can Understand Quickly.

Extra fine course in radio,
IADIO ElGlIEEIIIG public mddress, photo-electric
worl Trains You to beé BUDeT-serVick man. res] Vacuum-
'ube technician. Servicemen needed badly. Dlpioml on
mmnleuon Man; unu- --rnln‘ hl' p-

ny o
oo lia-ber K S i Either

meE about  defe n:§ p-ym-m plan, ex- ” Ceourse
perimental kits. ete.

Lincoin Enginetring Schoo!. Box 931.C-117. Lincoin 2, Neb.

RADIO

TECHNICIAN and RADIO SERVICE CDURSES
FM and TELEVISION

AMERICAN RADIO INSTITUTE
101 West 63rd St., New York 23, New York

Approved Under GI Bill of Righte
Licensed by New York State

NOVEMBER, 1948
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MORT’S—For Better Buys
— HF10 TRUSOUND AMPLIFIER—

The I F 1v .mllmlh
slaali size (8% v 974 77

Jis 2 keneral purpuse unit of

designed for high quality
reproduction of  sownd,  musle  aml  speech  from
recotds, radio amd microptone. It is engincered and
buillt 10 meet the hlgh guallty standards 1equired
of an swbliticr when used in conjunction with the
new high Hiellty pickups, FM-AM tuners and wide
Uige speaker systeios.

FEATURES
10 watts undistorted power outPut 18 watts peak.

Inputs: High Gain for variable reluctance pick-
ups; for high impedance mikes. Low Gain for
FM.AM tuners and high outPut pickups.

Selector switch for rapid changeover.
Hum lever 70 db below 12 watis.

Tone compensation. Separate continuoully wvae
riable base and treble contiols.

® Treble—from plus 10db to minus 1% db  at
10,000 cps.
e Bass—from plus 10 db to minus 15 dp at 50 cps.

Note—flat characteristics obtained with controls
centered.

* Qutput impedancet 2, 4, 8, 16 and SC0 ohms.

e Straight AC for 110.120v $0-60 cycles fused.

® Tubes—8SL7. 6SC7, 2 8Vv6. SY3.

® Chassis and shield silver gray hammerioid finish.
& Hermetically sealed components used throughout.
Complete with tubes ugd cover

foek ™ Hs. TRI0 $29.95

METAL CAN AEROVOX REPLACEMENT
FILTER CONDENSERS

feplaces 8 X 8 a1 800 working volts. DC test volt 800.
Each Si 29—I0 for SH 75

2 TUBE WIRELESS PHONO OSOILLATOR

This tine hlece of eyulpment j8 being solil at almost
the price of the tubes zlone. A real bargain while
dquantity lasts. Eath....... .$3.25

Writa for our new FREE §949 catalog.

TERMS: Minimum Order $3.00. 25% deposit.
Balance C.0.D.. F.0.B. Chicago.

MORT’S RADIO SHACK
Dept. RC I, 530 West Randolph Street
Chicago &, lllinois

FREE!

RADIO BUYING GUIDE

a camplele and diversified ling-up of:

send fod awr

@ electronic eguipment

@ sonpd Spilems

@ Tecerding equigment

B amaleur gear

® lelevisi penenis and hits
@ replacemenl parli

Radio - Television - Electronic
Parts & Equipment Specials

TELEVISION-CATHODE RAY HIGH

VOLTAGE

2000 volt D.C. Power Supply
For an unbelievahly low price, we can supply
a completely filtered television or cathode ray
2000 volt D.C. power supply, Why hother with
bulky and danZerous 60 cycle supplies or ex-
pensive R.F. power supplies when you ean
purchase a complete 2000 volt D.C. unit (not
a kit), ready to plug inte the 110 volt A.C.
power line, The ridiculously low price has been
made possible by a tortunute purchase of high
quality components, These units are brand
new, completely tested and guaranteed,

Price $7.95
4000-6000 YOLT TELEVISION SUPPLY

Similar to the unit above, hut has a much
higher D.C. output voltage suitable for use
with the new 7" and 14~ lelevisinn tubex.
PRICE ... ... .. .. ciiiiiiniaaais .. $12.50

RADIO NOISE FILTERS

Eliminates extremely noisy radio secention due to
power line disturbances caused by lights, refrigecators.
washing machines, vacuum cleaners, elevators, oil
burners. diathermy machines. ete

Filters out man-made noises In the broadeast. short-
wave, and Ultra-high frequencey bands.

Dulgneu for all radios, applianen, and electrical
equipment consuming up to |300 watts (12 amperes}
at 120 volts AC or DC.

Housed in a2 metal case 133" x 3" x 7%2" complete
with male and female fine connectors.

PRICE ONLY $1.95
Industrial Type Radio Noise Filter—Will handle up
to 50 amperes. Housed in shielded case 3%" x 3%" x

Pmi:s
EASILY ASSEMBLED RADIO KITS

5 Tube AC-DC suberhet kit furnished in a
brown plastic cabinet of artistic design. cab-
inet size (9”x5"x6") .

Variable condenser tuned: with 2 double tuned

1-128A7,

. F.s.
1-128Q17, 1 - 128K7,
1-3573 and 1 - 50L6

Tubes wused:
PRICE $11.85 <imilrilo.

6 TUBE 3 WAY PORTABLE KIT
For operation on 110 volt AC or DC and
battery
Su-erheterodvne circuit
Full vision dial
Hizh gain loop
Cahinet of HRlue Aeroplane cloth finish,

size 13X9%x7"
Tubel used 1A7, 3Q5, 11776 and
IN5

2-12
Not including tub
PRIcE Sl3-15 Entra for kit lgbes S3 78
6 TUBE, 2 BAND SUPERHET KIT

Bands covered BC 550.1600 KC and 6-18 MC
Power supply 105-125V AC. DC
Full vision dial
Variable condenser

1. F.'s 455KC
Walnut veneer wood cabinet

PRICE $15.75

A SCIENTIFICALLY DESIGNED
PHONO SCRATCH FILTER

Resonated at aporoximately 4500 cycles effectively
reducing objectionable needle seratch without aiter-
ing the brilliancy nf reproduction.
Contains a HI-Q SERIES resonated circuit. Tested
by means of an audlo oscillator and an oseilinscope
to give 22 db. attenuation with very low sigmal loss.
Mtcnulhnn may be regulated by means of a SPECIAL
NIATURE oaln control.
ASY TO ATTACH

® S¢oee o

1H5,

tuned, with two double tuned

Just  two \nres
Price

THREE TUBE PHOND AMPLIFIEH

An assembled unit ready for installation using tone
and volume control and six feet of rubber

BOPB .o iiain e e ane s
Z4 HOUR SERYICE ON ALL ORDERS || with comatete ‘et of Teper . o) $3.95
Free technical sduisery seivice! PHOND OSCILLATOR -
i Wireless ohono  oescillater transmits recording  for
g JUST AR THIS COBPON T GET YOUR CATALDGBE Tono without wiren. Can aliobe sard ss ' Interesmm
1 Newark Electric Co., Inc., Dept. K I '(’:"‘l'l:;';;' ';u" )““'“3" as mike. Price
: 242 West 55th St., New York 19 1 With Complete Set of Tube
I Please send me the FREE Newark Buying SPECIAL! SPECIAL!
= Guide of fine radie equipment. Mammoth assortment of radio and electrnnic
' Name rnrls.’ not less g‘h?(n TEN dPOVNI)S of new
_ . S ransformers, chokes, condensers, resistors,
l Address | switches. coils, wire, hardware, ete. A super-
1 s = EEEEEE— buy for exPerimenters, service- sl zs
1 City_____ State men, and amateurs for only ..... .
: = | Satl;h'ellnl: gu:;l:;teaed 'lzn ullvm;rc:l::rdlie‘
prices . New Yor y
3 CIEAT STO0ES 1 WRITE FOR FREE CATALOGUE
m:ﬂwu um.n;: 0] } J RA
el DIO DEALERS SUPPLY CO
'
ML ORIEE BIVISIONS ,

Ribin § THEVIEGE
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RADIO SCHOOL

Become & Radio and

Here is the opportunity you have been waiting for. Now you can get in on
the ground floor of the nation’s fastest growing industry—TELEVISION. |

LOOK AT THIS RECORD — In 1946 only 6,500
television sets were manufactured — in 1947 this
skyrocketed to 175,000 — already in the first four
months of 1948 over 160,000 sets have been pro-
duced. This means hundreds of new jobs are being

COURSES

SERVICE

6 to 12 Months
® Proctical Electricity

created every month. ¢ Welding
MSOE NOW ADDS TELEVISION — The Milwaukee  Hosiing
School of Engineering now provides complete, prac- TECHNICIAN

12 to0 24 Months
¢ Electrotechnics
® Rodio ond Televislen
® Electronics
& Refrigerotion, Heoting
ond Air Conditioning

tical, technical training in television as well as Radio
in its laboratories. This is not just a serviceman’s
course. The special 18 month's residence course in-
cludes complete training in radio as well as television

— quahf:cs you for a successful career as a techni- PROFESSIONAL
cian in all phases, AM, FM, TV Receivers and Trans- 36 Months
mitters and Radio Communications. U i)

Degres
Maijor in Machinery or

This Technician Course Prepares You For Any Of These Jobs:

Rodio Servicing == AM and FM Polics, Taxicob and Railrood
TY recsiver servicing fransmitters operating
Broodcast Station Operating ond receiver serviting
Electronic Parts Sales Supervising ond festing in radio
Radio ond TV soles aond TV manvfacturing

Rodio end TV manufocturing Shop managing

\ Electronics J

Terms start January,
April, July, Sept.

Electrical Engineering {
; B MILWAUKEE SCHOOL OF ENGINEERING

Bachelorof Science Degree = N. Broodway ond E, State, Milwoukes, V'Vis.
in 2 additional yeors 1 Without obligotfon send me free booklet *'Coreer
Majoring in ELECTRONICS : Building® ond more details on course in Radio ond
: Television o0f, . cvsvvorrrrrsvvrecrrsssscnnss coerie.
e MILWA UK E E o : NOMO, s erevasesreariarssesasarassanans Age......
SCHml of EHGlNEERING B AGIOIL L
"5 Tochnical Instituts » Foundsd 903" =_ L R State. .. .. IRC1148)

Dept. RCI148 N. Broadway, Milwaukeo, Wis,

WANTED:

Men and Women to Fill

TOP RADIO JOBS
in AM—FM—Television

It you are looking for a eareer with a future, why not
Joln the hundreds of gradustes from the Don Martin
School of Ralo Arts now succossfully embloyed in the
radto industry. The demand is great for ualified
radio Dersonnel in AM-FM-Television. Traln now to
be an announcer, seript writer, disk jockey, news
caster, or rudlo techniclan. Complete day and night
classes . . the latest euyipment. Free piacrement
sersice. Approved for veterans. Write for free hooklet.

Don Martin School of Radio Arts

1655 Neorth Cherokee St. Hollywood 28, Calif.

LEARN RADIO!

IN ONLY 10 MONTHS
PREPARE FOR A GOOD JOB!

COMMI'.R('IAL OPERATOR (CODE)
ROADCAST ENGINEE
RADIO SERVICLMAN

I Television Servicing—15 Months I
Veterans get $130.00 Equipment
SEND FOR FREE LITERATURE

BALTIMORE TECHNICAL INSTITUTE
1423 Eutaw Place, Dept. C, Baltimore 17, M4,

: | Hglly:rl:lm Make Good in at
Course. Bachelor of Secience De- < 27 xperts
gree. Courses also in Civil, Elec | Help You RADIO'TE'-E"ISION Home |
trical, Mechanical, Chemical, Aeronautlcal Engi- Nirect from Hollywood. nerve:centér of brmdr-ulim: Tele.

vision, Radio and Sound activities, comes

Accounting,
65th
year. Enter Sept., Jan., March, June. Write for
catalog.

TRI-STATE COLLEGE

neering; Business Administration,

Secretarial Science. Graduates successful. learn,

tails at ance! Send postal for FREE ROOK
Good 1In Radio-Televizion.’

RADIQ TRAINING ASS'N OF AMERICA, Dost. RCK

' 3820 nollywood Bivd.

24118 College Ave,
ANGOLA INDIANA

www americanradiohictorv com

‘s time.
proven and tested home training. Here at lasl—enny to

home instrurtion that quickly qualifies you ror
steady. good.pay jobs or your own Radie business, 10 big
kits of radio parts given at no_extra charv- Get full de-
"How to Make

Hollywood 28. Caiif.

LEARN then EARN
in RADIO

IN

COURSES OFFERED

Broodcost Engineering
Commerciol Oper. (Code)
Frequency Modulotion
Television
Announcing

| 1009, PLACEMENT SERVICE

APPROVED FOR VETERANS
WRITE FOR FREE BULLETIN

| Cook’s Radio School

DEPT. RC
2933 NORTH STATE ST..
JA"KSON MISSISSIPPI

TELEVISION 194811 ]|

Traln ot an Institvte thot ploneared
In TELEVISION TRAINING since 1938,
Morning, Afternoon or Evening Ses-
sions in laboratory and theoretical in-
struction, under guidance of experts,
covering all phases of Radio, Fre-
quency Modulation, Television, lead
to opportunities in_Industry, Broad-
camng or own Business. Licensed by

. Y. State. Approved for Veterans.
!NIOI.I. NOW FOR NEW CLASSES

Visit, Write or Phone

RADIO-TELEVISION
INSTITUTE

480 Lexington Ave., N.Y. 17 (46th St.)
PLaza 3-4385 2 blocks frem Grand Central

COURSES

Preparatory, Service, Broad-
cast, Television, Marine Op-
erating, Aeronautical, Fre-
quency Modulation, Radar.
Classes now forming for mid-year term Feb. 1st
Entrance exam. Jan. 17
Veterans. Literature,

COMMERCIAL RADIO INSTITUTE

{Founded 1
38 West Biddle Street. Md.

920)
Baftimore 1|,

/ RADIO COURSES

® RADIO OPERATING CODE

RADIO SEkvlclNG . ELECTRONICS
F.M. TELEVISIO

. nEFRlGERATlﬂN SERVIGING

Write for Catalog and Picture Brochure

Y.M.C.A. TRADE & TECHNICAL SCHOOLS

15 W, 63rd St. (N'r B'way) New York City
v 4
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FM INTERFERENCE
Dear Editar:

I have just read Mr. Zarattaro's let-
ter in the August issue and want to
suggest to him and others that the solu-
tion to the automobile interference prob-
lem seems to be cither spavk-plug sup-
pressors or the new resistor spark plugs
(sce the September issue, page 86).

Also, I would like to advise fellow
readers to beware of induction-type sup-
pressors, They are likely to arc between
turns of the coil, which consists of fine
wire scramble-wound. The arcing makes
matters worse.

R. J. FIEDLER.
Baltiniore, Md.

SUPPRESSORS STOP NOISE
Dear Editor:

I read with interest Mr. Zarattaro’s
letter in the August issue on ignition
interference on FM. He is certainly
right. Many listeners in suburbs or
rural areas are plagued by the noise of
cars going by right in the middle of an
FM program.

However, I have found that cars
with proper suppression will not cause
this racket. A simple distributor resistor
of 10,000 or 15,000 ohms will do won-
ders, as will resistor spark plugs.

An active campaign is necessary to
get car owners to install these simple
but effective suppressors. Would it be
possible to get the FCC to do some-
thing? If an amateur causes interfer-
ence, he gets into trouble, Isn’t a spark
plug really a little transmitter?

CHARrLES C. BOEHNKE,
Los Gatos, Calif.

ADVISES GOOD ANTENNA
Dear Editor:

T do not sec why Mr. Zarattaro should
be so troubled by ignition noises. Per-
haps either his receiver or antenna is
not adequate.

I am located in an area with high
ignition noise. With an ordinary dipole
on the roof, enough noise was present
to make an annoying clatter and mar
the otherwise perfect reception from
my Pilotuner. When I installed a double
dipole with reflectors, the annoyance
decreased until it is barely noticeable
on even weak stations. I believe that
additional antenna gain will solve the
problem entirely. A friend tried the
same cure with similar good rvesults,

WILLIAM BANDES, JR.,
Nesceopeck, Pa,

NOISE TOO MUCH FOR HIM
Dear Editor:

I agree with Mr. Zarattaro's letter
(Communications, August. 1948, page
82) that automobile ignition systems
ruin FM. I have two FM sets, an 11-tule
RCA 711V3 and a Pilotuner, hoth using
folded dipoles with reflectors located 50
to 100 feet from the street. When the
traffic is heavy, I have had to turn off
M stations and listen to programs on
AM to avoeid ignition noise.

PHiLI? J. BRASSINGTON,
Fastan, Pa.
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FACTORY
SPEAKER

REPAIRS
LED I:INE Since 1927

CHANGER BASE SLIDERS. Simw !
. duty .l i 11E extens
il 1
f D pw
1 2w, jwr pasy
NO!SE FILTER for MO!H.E POWER SUP-
= DC. Hermeticahy
o ey x 1 59
R-89 .ﬂRN -SA GLIDE PATN IECEIVER 3233
'] 1w sl
i 52 95
WITh FULL SCHEMATIC. Now DNLV
R.89 schematic only 10¢
ALNICO MAGNETS—!IFE'IMENTAL KIT of
il pestd rful Lar, U7, Block, \lrt'ul.nr.

Kit of s1
RCA UX- 200 TU'ES l(l(‘.ll tricde  detector
Brand NEW ....8 for
BENDIX AMPLIFIER Tinc of STV B2
AUt aycli. Contatns: 3 andiv & 1 Wl LTINS,
ioil (oisl,, plus many olhor coRponenls wuost
several i the il Blgrk kle pypsh
e, 77 ST X 4% Shw. wt, B b
SELSYN CONTROL TRANSFORMER (2JIGH),
T13V Q0 cy. shp. wt 32 Ibs
CIV‘J?AL mclonuon: sensulu -llahm amn

wmall size 1E7 G iy deal
f\-I' RI-( ULAR LAPFL ur lohf\(T Mlhl or as
FILLBW  SPEARER, Itupher shockmitd, |hl t
frame, Le€ss housing .98
12 lor s:n [<1+]

t L KIT OF THE YEAR !

LECTONE'S '"JUMBO llDlO FANTS
ASSORTMENT

You can't atord to muss this TREMENDOUS
BARGAIN OFFER of new and dismantied
radio ang electronic parts. 17 FULL POUNDS
of: TRANSFORMERS, COILS, SOCKETS
WINE, SPEAKER ACCESSON'ES. HARDWARE
TRESE AND muCH A ‘u K
MUCH MORE Ih
wt. 21 1bs.) for only W $2 95

EXPERIMINTAL TUBES—1landy asxsurtment of
i1 receivil wypes. For wesjipg, rescarch, ety
All Blarpent  iested - 20 for $1.00
G TUBE CHASSIS, l‘uuohe(l sleel for  jasy
1." of mlrh. 10 x 412" x 11z Shpa, wi

23

S for $1.00
HECDI‘IDING PARTS SPECIALS!'—RM-4

RINING \lnl IR, Neavy duly 110V
~\4l4~ Adl WIRE, TAI'I: oF DHSC
RECORD & I'IA\HACh n

iy abde. migr. pl.nc& reduc
shpZ. wt, 8 ib:

PERMALLOY LAMINATIDNS fur constnr
TAPE RECORDER HFAD. I'er nancer

Iaminatians

MAGNET WIRE 1 waingd .- plete TAI'I' Hl—‘l\l‘
! 1"t —35¢, Nn “HI'I,—SBC Na. B CC-

45: Kt of 511

HYFLUX R!CDRINNG TAPE

1 hesi Hulaey & e -y

m, spuool

lALh:ICO ERASE MAGNET for T\!'l or WIKE
~h

SCR-274—ARC-5 TRANSMITTER P.A. con.s—-
4n"i s o raes  0Me) 321, 2.4

Recommended
=t a

SOMETHING FOR EVERYBODY

WRITE TODA' FOR ANY OF THESE
REE SUPPLEMEN

"IECDRDING PARTS & ACCESSOIIIS"
LNICO MAGN
PHEARING AlO & MlNIATURE PARTS
"RADIO & ELECTRONIC COMPONENTS"
“GEARS. SHMAFTS & PULLEYS'

TERRIF]C TUBE VALUES--STOCK UP NOW at up
to BO%o off list. Perfect cordition; unwealed cartons
Most types (n stock. ALL GUARANTEED FOR 90
DA

YS!
. 37, 3, 7T, R4, 5. DW4, BZ3
T8N, #K7, or 6x5 P = 39c

AT ILNT 5L SY L #8Ad
ih, dJ.’. ikl 6.8, 8x
i A7 Hs

TUBE CARTONS: Piain White
Miniatnre EY s X RIwT Por Taul
GT ~ize ilh ;" sy x l Por 1an
Medium 11 s N 3 570 IMer 100
Large (2% sc.ox 3 ler 100

HANDY RAD!O PARTS KITS
No. 1—R.F. ANTENNA & OSC. COILS
Nu_ 3--MOULDED BAKELITE CONDEN
SERS il aewid, DD mrd, i
WAV v Sarked
No. 5 ELECTROLYTICS |
No. 9 WAFER SOCKETS I
No. 10—VOLTAGE DIVIDERS |:
L AL,
No. 11-ShiELD cans 1.
codls ; T ot
No. 15 WIRE-WQUND RESISTORS
asstibe pib vl B Lo S0 wiits

Min. order $2.00. 20299 Dcposit Req. on C.0.D.'s
Please add sufficient postade,—Excess Refunded

LEGYONE RADIO CO.

65-67 Dey St., New York 7. N. Y.
WOrth 2-0284
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THIS SIMPLE
BENCH TEST

proves you're right

Remove the cover fromn an IRC econ-
trol. and from any other reputable
control. You'll immediately sce the
suln'rmr IRC construction. Features
that insure long (lopenddl)le pcrform-
ance. Point by point. compare IRC's
design to that of any other control
and " vou'll know you're right when
you ask for IRC!

Notice—the terminals are riveted
assuring paositive clectrical contact.
Gliding “"5>-finger™ contactor provides
smooth grmluuun of volume. Silemt

Qr’”"c.ll \prlll" conneetor (‘lllnll]a[ﬂs
prmcnpal source of control noise. Re-
sistance material bonded to bakelite
base gives an even, long wearing
¢lement.

Add time-saving convenience to the
other features of HRC controls by
buving a practical stock in this hand-.
some all-metal cabinet. With this
minimum investment of 18 Type D
Controls plus switches and special
shafts. the sturdy cabinet is fur.
nished at no extra charge. You pay
only the standard net prlce of the
merchandise. Fast moving control
stock in this IRC cabinet services
90¢; of the loward Sains RED
BOOK listings.

INTERNATIONAL
RESISTANCE CO.

401 N. Broad St., Phila. 8, Penna.
In Conada: Internationol Resistance Co., Lid.
Taronto, Licensee

Yesl We're lied in
the RED BOOK
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SUPER VALUES
from MID AMERIEA'

This famous-make FM
antenna has been ad-
vertised and sold for
many times the tow
price. MID-AMERICA
asks! Covers hath FM
bands. Dellvers FM
reception at its hest.
Complete with 60 ft. of
300-ohm twin lead-In

mitting station. [llus-
trated instructions
and all necessary
hardware. A screw-
delver is only tool

needed for assembly, |

Dynatenna is seam-
less. hcat-treated,
L all aluminum . .

Line is standard ap sererest weather.
proved flat-type. solid
dictectric with weather-
resisting insulation-
Mounts anywhere
easity . . . vertically or
horizontally to mutch
polarization of trans-

495

each

%4.45 each
in lots of &

L
=

PERMEABILITY TUNER

Build a really HOT 5 or s-tube AC-DC superhet receiver! |

Takes place of old-stvle pang condenser, of and antenna
coils: regular 1535 KC intermediate frequency. MA- 2167
Complete with permeabitity tuned o~eillator coil.
4 x Mg x 2l ;21,7 diameter dial drum. Com-
plete with diagrams for building 5 and 6 tube sets.
Order MA-2169 Loop Antenns .

o . 18¢
Order MA-2914 Drilled. runched Chassis .

. 39c

= BCR-746-A tuning unlt

used as foundation for

scrihedin Jan. 1948 0QST
Makes tiny crystal-
controlled CAY xmitter
Muusun‘s only 3',” long,

high. 1'.” wide. Re-

30 to 90
volts "B'". Draws 8 to 1S ma

under load. Supplied less [
crystal, 1S4 tube and nlug-
in coll MA.907 . .

SPECIAL AUDIO TRANSFORMERS

bxcephonnlly high-quiality universal output transformer for
up to 12° speakers. Rated at 12 watts, Matches any single,
push-pull or parallel tubes to i~ ohm voice canl. 127 color-
coded leads. 2" high with 27¢ mounting centers formsnlln-
tion on ¢hassis or speaker. Complete withinstruc: S‘l

tions for matching tube impedances. MA-120S .

Single 3000-ohm to 4-abhm
voice cuvil qutput for SuL6,

quires anly II volts “'A’
z

Hermetically sealed 200 ahm
CT1o50.000 ohmirid. U-ens

microphone transformer, 35146, ete. 13, high on24% "
line-ta-®rid, etc. 214" mounting centera. gé
x126x1'3°, MA-1262 MA-128S | 4

Heavy Duty Noise Fllters

Rated on t0 amps, 115-vaolt AC. Measures only 1°x1 74 square.
install right in amplifiers. reecivers and other equipment
where line noises muit be kept at a minimum. Na-
tionally-known manufucturer. MA-2184 . o

Filter for mobile power nunhlles Rated 10 lmpl.ﬁ"ﬂ VDC.
Has additional 2 mf«l vDC condenur 2 mu 5 59¢

ST S e

All with Heavy ALNICO S Slugs

3y z PM MA-2062 .. $1.39  4x60val PM MA-2187 $1.39
5" PM MA.2071 .. $1.39 & PM MA-2189. ., $1.95

ORDER FROM THIS AD!

Quantities ate limited, so net your order in now! Minimum
order shipped, 32.50. Send 25% deposit, balance C.0O

Get on MID-AMERICA's msiling list to receive BIG BAR-
GAIN BULLETINS that list_latest, greatest buys in radio
parts, electronic equipment. Send o dgr ta Deak 1t s

L MID-AMERICA €O.Inc.
w 2412 S, Michizgan Avenue
X

Chicago 16, 1.

will withs(and |

$'|24:

BANTAM 1-WATTER |

Bantam l-Watter de- |

ommunication

NOW’! CASH IN
on TELEVISION

& e

B R L L LT T ]

FM and TELEVISION SWEEP
SIGNAL GENERATOR $34.95

A must for progressive service ShO])\—'I
buy at this sensationally low price! Ac-
curate!—Aligns FM and television re-
ceivers. Frequency range 2-227 MC. Out
put modulated or unmodulated, High
frequency insulation throughout, huilt-in
power line filter and special Midline ca-
pacity tuning condenser, Easy to vperate

use it to adjust to new TV channels.
AC only, Exceptional opportunity to
purchase instrument of this kind direct
from  manutacturer at a tremendous

saving!
WIRE
RECORDER
and
RECORD
PLAYER

Comptete
with 2 spools
of wire cord
for radio re-
cording and

micruphones.

For Pleasure or Prolit

Simply press a button and begin record-

ing——anything you can hear. it will re-
cord and play back! You can make a
permanent record. ur with the money-
saving “eraser” deviee use the same wire
again and again. ALSO: has a TURN-
TABLE that plays standard 10 and 127
dises! 1t's a 3-in-1 machine—uand sim-
plicity itself to operate! Microphone hax
table stand attachment—lets you record
programs without use of nncmphune—
gets improved quality. Opemu-: an AC.

Beautiful Jugpage-type carrying case.
Size: 9%” x 1717 x 14U".

All llems Backed by ECA with RMA Guarantee
:n-clo-s:i-llnd-:h:c:-(or meney order) 1 in full

20, deposit. bal. COO for the following:
Send me FREE ECA Bareain Bulletin

FM Sig. Generator $34.93.

Wire Recorder $109.00.
Name ..ooionveccrone erirteasvsctereverateravertetas
AQAFBSS ...seurverrmensasasanesatiaraarranreriryy
W7 cocaoooopb0soacaoaa .. Zonme,,.. Stats..

ELECTRONIC CORP. OF AMERICA

353 W. 48th St. New York 19, N. Y.

www americanradiohistory com

I

WHAT'S IN A NAME

Deuy Editor:

I shall continue to buy RADIO-CRAFT
no matter what the name or cover. I buy
it for what is inside.

The name “Radio-Craft” does not
cover the entire contents of the maga-
zine, but no title wiil, unless you put
the whole table of ¢ontents on the front
cover, like the digest magazines.

Old readers, too, will stick with the
magazine regardless of the title. But
don’t forget to leave some “craft” in
the contents for the boyvs who are just
coming into radio. They would never
get started with television and u.h.f. in
the Dbeginning. thing: many
people like to read about the new and
up-to-the-minute gear, even though they
never expect to own it,

Don't change the inside of the maga-
zine. It’s good as it is.

J. W. BELL,
Coatesville, Pa.

Another

LIKES NEW FORMAT
Dear Editor:

I wish to commend you for the many
improvements in the magazine in the
past months. Reading it has always been
an interesting, educational experience;
however, your new format and the con-
solidation of each article into one con-
tinuous unit have made reading a genu-
ine pleasure. Further, your expanded
coverage of the entire radio-electronics
field makes RADIO-ELECTRONICS a fac-
tual journal of the entire electronics in-
dustry.

K. E. FORSBERG,
Sark Centre, Minn.

CARS ARE TRANSMITTERS
Dear Editor:

Mr. Zarattaro sure spoke a parable
in his letter on page 82 of the August
issue,

I have a G-E XFM-1 receiver, with
antenna 20 feet high located 90 feet
from a highway and parallel thereto.
A passing truck can be heard from the
time it gets within 400 feet until it is
the same distance in the opposite direc-
tion. At a speed of 30 miles per hour
that takes about 20 seconds. This inter-
ference is certainly the bane of FM re-
ception,

Cars equipped with radies have spark
suppressors that render them perfectly
quiet. This suggests the only angle from
which this problem can be tackled. The
law should require that all ecars be
equipped with spark suppressors and
subject them to inspection the same as
brakes and lights.

Even with the laws as they are now,
I don’'t see why the FCC can’t arrest
and fine truck drivers or owners for
transmitting without a license and caus-
ing intolerable interference.

M has come to stay. Ignition noise
must go!

FREDERICK E. WaRD,
Cataumet, Mass.

RADIO-ELECTRONICS for
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World-Wide Station List

Frew. Station Location and Schedule
15.450 GRO LONDDN ENGLAND: vlou to 0500;
[T
15590 F2) BnAZZAvu.LE FRENCH EQUA-
TORIAL AFRICA: U41i tn U
04 to lodn
17.440 HYVS A CITY: uils 10 0843
17.530 F2i RAZZAVILLE. FRENCH EQUA-
TORIAL AFRICA: tlid 0l3a0:
Hlis HELR LIS O P L
17.700 GvVP OI NGLAND. niine 1o VY]
[
17.710 GRA mln T UTTH
17.730 GvQ : L g
17.750 WRUwW . MASSACHUSETTS 1100
o 1%1%
17.750 WRUX BDSTDN. MASSACHUSETTS: 1725
tor 1t
12.760 KwID SAN FRANCISCO. CALIFORNIA:
190
17.760 PARIS FRANCE N0 o N LI
t7.270 OTC LEBPOLDVILLE BELGIAN CONGO:
17,770 SEAC cowmao c:vLon. HR o0 15
1L o
17.7860 WNBI NEW YORK CH‘Y alhoe 1715 1900
17.780 KGEX SAN Hum:lsco CALIFORNIA:
17.790 GSG Ld'Noon' ENGLIA'ND il o UL
n [0 ) 5
17.800 KRHO uonﬂmuw HAWAIL n2ia w0 0813
17.800 OIX5 LAHTI FINLAlND 01y 0Re0;
nan UL » LTI | A"l|
17.800 wLwsS2 CINCINNATI OHIO: Litu 1o lAIP“
17.800 WLWK CINCINNATYI. OHIO: 14900 Ly 2230
17.810 GSV LONIJON ENGLAND W3t 0300
17.820 CKNC MONYHEAL CANADA nou;
By INun e P10
£7.830 wCBX NEw vonK CITY: ilut 1o 1630
VogToe Isen o 1900 joff
H '!lull n 1
17.830 vUDIO D_EL_Hl. i DI SN T ERTPR ¥
17.850 KCBF ELANG. CALIFORNIA: 2215 1o
i
17.880 KGEX SAN FRANCISCO. CALIFORNIA:
17.880 WGEX SGHENECTADY NEwW YORK: 1100
18.020 GRQ LONDON ENGLAND: 0l NS0 :
13.080 GVO LONDON, "ENGLAND: L
18.130 PMC BATAVIA. NETH WERLAND INDIES:
mk ta 1180
18.160 WNRI NEW YORK CITY: nunn jo 1<
20.000 WWwV WASHINGTON. D.C..: ' = Duican
21.470 GSH LONDON. ENGLAND: 0~ 121
20.460 WRUX BOSTON, MASSACHUSETTS: LI
IOGEEEY
21.460 KNBA DIXON. CALIFORNIA: bono to 2230
21.500 wWOOw NEW YORK CITY: ini »
21.530 GSJ LONDON. ENGLAND: i ote 1215
21.550 GST LONDON. ENGLAND: [T 1
1200 gl
21.570 WCRC NEW YORI( CITY: In o lude:
21.590 WGEA SCHENEC‘I’ADY NEW YORK: 11
21.610 WNRA NEW YORK cnv :n w1630
21.640 GRZ LOND()N ENGL g 00N,
H}
21.650 wWLwSH CINCINNATI OHIO. I 1600
20.690 WLWLI CINNNNATI OHIO: Wi 1530
21.730 WNRX NEW YORK CITY: [Timt 1o 17
21.750 GVT LONDON ENGLIND 0-;mw [T
oo jo 1130
25.000 WWV WASHINGT()N D.C.: U. = Bmreun
Dooontinuonsly day and
26,100 GSK LAND: wild g (2
30.000 WWV D.C.: U'. & [Itwean
AN inmous v ) il
35.000 WWV WASHINGION D.C.: I = Rurein
mitinmisly duy and

TELEVISION STATION LIST

Station
KDYL-TY
KSD-TY
KSTP.TY
KTLA
KTSL-wéXAQ
WABD
WATY
WBAL-TY
WBEN-TY
WBKE
WBZ-TV
WCAU-TY
WCRBS-TY
WENR-TV
WEWS
WEFIL-TV
WGN-TY
WJIZ-TY
WwWLwT
WMAL-TY
WMAR-TY
WNAC-TY
WNBT
WNBW
WNHC.TY
WPIX
WPTZ

WWJ.TY

NOVEMBER,

City . Channel
¢ Lak ity Utat
.

. Cal
Los Angeles. Calif.
New York LY.
Newark, N. J.
R

1
<
)
4
<
APV WNBRAW=P AL V=Y ANOCNNNO L bb—wiisnANS

ton, Mass.

ew York N Y..

VYOZ TR YD

leveland, Oh

i
N. Y.

Washington, D.C.
Baltimore Md
Boston, Mass
New York, N. Y.
hingten. D.C.
New Haven, Conn.
New York, N, Y,
F ! a.
Schenectady, N. Y.
Atlanta Ga
oledo, Ohio
Milwaukee, Wisc.
Washington, D.C.
Richmond, Va.
Detroit, Mic
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lew York

It’s Mutual Help!

Give Us Your Order and We'll Give
Low Prices on Your Radio and Elec-
tronic Requirements !

Mere are Only a Few Specials!

->» Our 3-ltem Special! <«

I=—Standard-Phono Motor—%~ Turntable
2—Crystal-Pickup—incl. HDWE.
3-=Covered record Player Base—13 x 8% x 3%
with cut-oul for Motor
SPECIAL. ALL 3 fer.
In Luts of 10

Over 100 Assorted Roslslors
Ya to 2 wa ll
in Lots of H
50L6 Output Tr:mformerl. ea.
In Lots of 25 - p
12SR7 Sealed Carton Tubes'
100 or More
470 ohm-I10W. ReSistors
40 ohm-10W. Resistor, Lots of 100
8 Fi. GE Approved Rubber Line Cord. each
Lots of 100 2 .
Distributor Suppressors
Luts of 100
Miniature Bayonet Pilot Light Sackets
Lots of 100

® Afll Merchandise Guaranteed. ® New and Stand-
ard Brands. @ Refund in 10 Days if Returned Pre
paid. ® Send 20% Deposit With Order. @ Balance
C.0.D. Merehandise F.O. B N.Y.C.
OUR ONLY BRANC

$ 1.50
. 42.50

ELECTRGHICS INC.
135 Liberty St.. N. Y. 6. N. Y.

ACT NOW- SAVE BIG MONEY!

BEAM ANTENNA ROTATOR MOTOR
ramd inrerar Wl v A

\II‘ID L $ 95

NEw RADIO. RECEIVER BE-34 3 T
$3 95

'$2.50

\ru;u.) type 13080 201

—

Prr PAIR ON
RADIO CONTROL BDX .=
tis i bion \‘ 1y tei. Volune conntrol 75c

hY Fa., Only ...,
IACK éOX NEW BC-366 1°.5..8. Kignal Corpowith
100 ..vl‘ tive switell vol. comtrol 75c
AoEL ELIPE el BT e Tese
All Brand New in original Packing
DYN. GUE. Inpn 27 V.1LC, ontpui 17°
Vs e KV LIng. New .Ea. $4.50

DYN, new Type Do K. Ioput 2o

Amps outpnl | A Ma 1000 Vo1, WU
Wb . . s‘ 95
YN Mudel 2 It

AYHIITY Uulnul -|\ [)1

- Vo
A

YN new lwu li\ 't
Mo\ 1 10

\Ih l| !

RAILE Il( LENERANTOR It\ll(r\l\

2211220 {30 V. D', 88 Wa Tangih

1 . R

Send :huk or money wder No €.0.D.'s. Prices
F.0.B. K.C. on orders less than $2. 00 inel. 35¢
postage.

GENERAL SALVAGE COMPANY

DEPT. 4, 2920 E, 27th St., Kansas City, Mo.

500 FORMULAS TO SUCCESS

ANY million dollar firms started
M\nln a simgle formula, for which
the¥ naid a big price. Here you
vive S0 —no leas—tricd and iested
formulas, recipes  and processes for
makiny things . . . all nt the ridie-
ulously low price o
Here I8 your um»orlumu to start &
business with but a few dollars’
replial and with undreamed of Profits
e prospect. You cnn algo use these
farmulas 1 your own home to rut
hauischpld expenses to the bone. Or
vou can But them to lse In vour
arkshop to cut cousts as much as
1000,
Quit payin®g oul many dollars 1
profits 10 manuyacturers, wholesslers.
and dealers, when you can make the
ame thing )nnr~e|l !nr a few cciis
[ tollow o

£onple o
66 PAGES, 3200 WOROS IN TEXT
Send for “SPO FOAMULAS AND RECIPES” to-
day. Enclose 25c. that's ali? You won't be asked
for ancther cent now or iater. Sold on a money.
back “uarantes,

VATI(D\ AL PLANS COMPANY

P. O. BOX 26 A, STATION N. New York 23. N. ¥

www.americanradiohistorv.com

MUST VACATE

WAREHOUSE — ALL PRICES
REDUCED FOR CLEARANCE

HRU DC POWER SUPPLY
24-28 V. at 70 amp. 2000 watts

gasoline engine generator with elec
tric starter. Power supply which can
be used to operate 24-28 V. equip
ment, start airplane engines, charge
batteries, as a welding machine,
lighting system, or for amateur radio
station, 211" x 172" x 24% ",

Weight 115 Ibs 89.50

REMOTE CONTROLLED COIN
INSERT & SPEAKER BOX

Made by Personal Music Corp.,
Newark, N. L.

Model F

24 Volt operated, fused

Weight 617 lbs

Size 4% x 7Yz x 5%"

Sloping front

PM Speaker 3" size

Has 2 Pilot Lights for illumination

Finished in chrome metal and grill
with red plastic

Accepts | to 6 nickels

Each 5¢ coin gives about two phono
records of music

Should he mounted on flat base

Has Haydon Mfg. Co. timer

Lock installed in top (with key)

Easily removable ¢oin box, size 6 x
3% x 114"

Requires 4 wires from power unit

A beautiful piece of equipment that
could he built to house coin oper-
ated radic

Worth several times our asking price

Price brand new 4.95

high

ULTRA-VIOLET FLUORES-
CENT COCKPIT LIGHT
ASSEMBLY

Air Corps type C-5, 28 V. DC oper
ated. Black plastic case about 1.7
dia. x 3" long. Has adjustable mount
ing fange. 3 foot two conductor
shielded cord and plug Includes bulb.
Brand new 1.00 ea

CO-AXIAL CABLE VALUES

Co-Axial cable values that we can
only offer to customers who buy min-
imum of 100 foot per type.

RG-8/U cable 52 ohms impedance
(unmarked) 2.95 per 100 ft.
RG-8/U cable 52 ohms impedance
(marked) 3.95 per 100 ft.
RG-29/U Co-axial 53.5 ochms imped-
ance {marked) 3.95 per 100 ft.

Telephone LINCOLN 8328

TERMS: CASH WITH OROER

AMERICAN SURPLUS
PRODUCTS (0.

537 W CAPITOL AVE
INDIAMAPOLIS 'HD
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Great New S M Amplifiers!

The "ELMCO" Amplifiers are de-
signed for highest quality reproduc-
tion of sound, music and speech. These
amplifiers used in conjunction with
suitable accessories will give the user
most gratifying results. They have
been engineered to meet exacting
requirements for High Fidelity pick-

MODEL A-100 MODEL A-101 ups, FM, AM, Tuners and Mikes.

5 Wait AC Phono Amplifier Complete with § watt AC Phono Ampllfier Complete with
Tubes, On.Off Switch, &' linecord, buii- Tubes, On. Of Switch, &' linecord, built-
in Ou'put Translomur Phono-Jack. in output transformers. Mic. and Phono-

Jacks. Microphone and Phonograph chan.
$18.75

hels can be intermined
List $20.42 | choice Territories still
List available to Mfg. Repre-
sentatives. Write for com-
plete details.

MODEL A-102

8 watt AC Microphone and Phono Ampll.

fier. Built in & Impedance Output Trans: Dealer inquiries invited.

tormer, Mic. and Phono Jack. Hum Level Prices slightly higher
:\ P:;Br&al Output: —58db. Frequency: 40 $2L8‘s.f65 Wast ot ?M ‘oclios. Write for free ca'l'alog.
o 10, cps. ]

EACH UNIT PACKED IN INDIVIDUAL CARTONS WITH INSTRUCTION SHEETS AND CIRCUIT DIAGRAM

EB-23 - T9th Street
Elmhurst, M. Y.

15170 TGWA GUATEMALA CITY. GUATEMALA:
GET ON THE BANDWAGON!?! Frea.  Station Location and Schedule
15.180 GSO LONDON. ENGLAND 500 1 i
NATIONALLY ADVERTISED TUBES 11.830 CONSTANTINE. ALGERIA: ulin (o 15190 CKCK MONTREAL. CANADA: In4 "
50% OR MORE OFF. INOIVIDUALLY ROXEO. WY » 1lun 1820 1
N S A ;} 20000 a 48 15,190 TAQ ANKARA. TURK[V w2
13507 c 38 oo 11,840 PnAGUE cz:cnosu.ovuu Wil
an as H 1 V50; 120 o 12 15200 WRUA  BOSTON. IIASSACHUS[TTS m
R Bl .65
\\l.\_'_m\l\-\ru:.\:h s i 11.840 vLC7 SHEPPARTON. AUSTRALIA: = 15.210 WBOS Bosmu MASSACHUSETTS: 131
& b .l . X . 15 iclL 115
NATL L AP COND 000730, 3500 W0 M. - 11.848 rngucg; 1] IEROE ..H, 15.210 KGE) SAN FRANCISCO cuuronm.\.
PIAL Contin, 500 S WON'T STRETCN 58 191% 215 ool fo
REPAIRMAN, 11860 KWIX HANCISCD CALIFORNIA; 15220 WRUA  BOSTON "MASSAGHUSETTS: 1u
GiT ON (Y‘.'P. \ "I‘!\'H MAMLING LINT Now! (TR I
20, Deposit Required With C.0.D. Orders. [1478 MuNrc | MUMNICH SR g g (9230 VLSS MELEOURNE, AUSTRALIA
JOY CE RADID DISTRIBUTING co. w2 T T s i <, o i :
11.880 LRAR ROSARIO, ARG ENTINA: 0100 (0 101 i
HOLLYWOOD 28. CALIFORNIA iia00 HY T N 15.230 PHAGUE czzcuosmvu«u %06
R 15.230 T1 1
_— —_— 11900 KWID  SAN ' FRANCISCO. CALIFORNIA: "??$°.‘,” A TEHLE CB o TR
n2oi
11,900 XGOY CHIJNGKIIN“%;[ c.mNAl e to 03303 | 45250 WLWO  CINCINNATL. OHIO: Ilio (o 140
" A [ 1l 1] ) + 210
DON'T BUY 11.900 CXAI0 MONTEVIDEO, URUGUAY: 1430 to| SRR GLLE D'; MALTUENG (SR Ga (2
15.250 3 ondn
[ 11960 MEKS BERNE (SWITZERLAND: 16t (0 15260 ganeH ' SRR
11.970 FZ1 BRAZZAVILLé FRENC H EQUA- . . N
TAPE RECORDER I TORIAL AFRICAT 00n 1, 130 1413 B2 weeN (78 [ oo (o
1o axon: 9930t 1030: 1100 r | 13250 WA KA 0 £
12.000 CE1180 SAIN‘;I'IAGOI CHILE: O m n-mn : o
nilir ta
i 15.280 WNRE TY: s 10
12.000 GRF RONDON .F,',‘GL‘"D 2300 w0 1013; | S0 WHER TON. TxcnuserTs: o
* | 42.210 VIENNA, AUSTRIA: 2315 to 1800 | o
* | 121260 TF) REYKIAVIK, ICELAND: Sundays, | !3:200 WRUL  BOSTON. MASSACHMUSETTS: 1200
you find out about the romarhb]o new ine | 12500 HCJm 1 1, 22 15.260 VUDII DEEIII;IA.V ”‘“”';':"2_.,“ to 00303 0125
strument that DOUBLES your playing time— , | B CRR 5.8, Bureau to OLAD: W200 {0 W1 a0 1o 00
cuts your tape costs in HALF! Write today = . i Al :gggg GWHR SF:GDADPNDR!NaLAihAD \'"ﬁ ) }3"1';
. . = i 3
for technical literature. :'l i 15.310 GSP LONDON. [NGLAND. 101 e 11
15.100 HCJB 0500 to 1200: 115
c ﬂ i to 220, | 15310 vLC4 SHEPPARTON AUsmALlA-o"nn
15.HH0 GWG EN LAND: 0lp0 to 1600: Soo03T pe 0TS KO0 T 1043
H'H"'lr“:l ORP. OF AMERICA 1 ; 15.310 HERG BEI!,NE. SWITZERLAND: 101
15.120 HVJ VATICAN CITY: 0R30 to 0930: 110v Teg0: 10 S
398-10 Broadway New York 13, N.Y.| 115 ‘ . 2030 10 2290
15.12¢ SEAC COLOMBO‘ CEYLON: 1930 to 23U0:| |5 390 MoScow. U.S.S.R.: o 2am
— — — - 2330 1a L0 ATO0 L } : lllll\ o o anin 1
15.130 W0OC NEW YORK CITY: nfd 1o 1x15 1o '
T LK N ERE 15,130 KCaR DE,E‘}""’HMC{‘L{:“","""‘ Iout tel 15339 KCBA DELANO. CALIFORNIA: ulm
A A YWH R o e
15130 KNBI OIXGN. CALIFORNIA: U230 o 0315 | 15330 WGEQ sc";"“cnny ME EERE R
Instantly To Amyone ot AMondays ) B H
with Inter-Talkie! Just push but- 15.140  GSF LONDON, E'!GLAND 0800 o 0715 16 330 MANILA PHILIPPINES; n230
S taceat” Mo’ Pmanem st T o e RO I g L i
places! Not a phone—lowd roo W0 1615 1o 21155 2300 to b m INNATL DHIG: Sundaye Tow
olume—no electric ‘‘plug~ns’’ or || - 15.330 WLWR2 v
s ‘ 15.150 WRCA NEW YDRK CITY: 1400 ro 1700; )
.‘ﬂt::ﬁ:h":f:ﬂ.'m:i‘ :?.r PR:“F\J" 1800 to 19003 2000 to 2100 15.340 uoscow U.5.S.R.: U TYaR
Fnr_ homes, offices [—oury 15.150 KCBA DELANQ, CALIFORNIA; 2215 to Tout) to” 1100
stores, farms, e ,’ ’1 e 15.350 PARIS FRANCE: iTun fa bt 170m
Tree detaiis Tengesdt Write for] o 15.150 S8V STOCKHOLM. SWEDEN: 0143 to el L5 o aulis 200 1 4
MIDWAY SALES CO., Dept. RC-10, Kearney, Nehr. | ndas i o Tio: e telaa0t | 15.350 WLWRI CI‘rﬂc‘:le W QRIO: 1w 1o 15t
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World-Wide Station List

In connection with the FM station
list, we want to remind Rapio-ELEC-
TRONICS readers that we are still on the
lookout for long-distanee FDM reception
reports. There must be a great many of
vou who have had FM dx reception but
who have not written to us. Space limits
the printing of names but whether yours
appears ur not yvou are contributing to
radio knowledge.

Freq.  Station Location and Schedule
9.600 GRY LOINJQON lENGLAND. .'.SOh to Ul
9.610 ZRL CA‘IQETOWN SOUTH AFRIGA' 1300
y DT, i b
9.610 ZyCs HIO DE JANEIRO BRAZIL. 1500 to
9.610 VLCE SHEFFARTON AUSTRALIA: 00 to
St 1ald
9.610 TIPG SAN JOSE COSTA RICA: 000 to
9.620 CXAB MOINTEVIDEO URUGUAY: 133» t
i
9.620 GWO LONDON, ENGLAND; 1530 to 2300
9.630 CKLO MONTREAL, CANADA: It (o LB
9640 GVZ NGLAND: 1o lue
9.650 KNBA I
0650 WCBN  NEW YORK CITY: 2000 t 220
9.670 TGWA GUATEMALA CITY. GUATEMALA;
1350 te
9.670 WNRX NEvvf ;rom( “CITY: 1800 t0 1900; 2000
9.680 XEQQ msxlu.o CITY. MEXICO: 0700 to
9.680 EQC TEHERAN. IRAN: 120 1o 1030
Q.Gllg LgAl BUENOS AIRES. ARGENTINA: txun
to 2200
9.700 KCBF DELANO. CALIFGRNIA; 0400 to 0830
9,700 FOR'! DE FRANCE., MARTINIGQUE:
cmm?uhbﬁ'r('x Plen0 to 220
CIN 1 2
g;‘l’g ey M'OOS DOE JAE{EIRO BR:gIlL" 'II
R HE [0
Opfl) [Pl (0 !Il0 for Ién: ll-'un 0 '.!N
LISBON RTUGAL: |Doo 1o 2Ha
o i it LEOPOLDVILLE, BELGIAN CONGO:
1530 1w 1643 1700 1o 2300
9.750 KNBI Dlxou CALIFORNIA: t'hinese-Jap-
beam. (400 to 100G
9670 TGWA GUA EMAL: CITY, GUATEMALA:
LONDON. ENGLAND: 1810 to 2300
o030 coBL HAVANA, CUBA: 715 1o 0uds
9.900 HCIB auiTo, EGUADOH. 2830 to 21003 ex-
cebt
JOHANNESBURG SOUTH AFRICA:
GELY eadl wily o o515, Gdon '.. 110
10.000 WWV WASHINGTON D.C.: U.R. Bureau of
Standa re ) time, and
mum nl t..nh. u....lnm-usl\ ay anl
i0. XGOoL OOCHOW CHINA: 0400 to 1000
lgggg PSH R10 DE JANEIRO. BHAIIL: 1700 to
| B
10.730 VQ7LO NATROB!. KENYA: 05 1o 0600;
S 1o 13 ll‘ih '[‘)'EIN“ . .
o to
l0.780 SOB2 35; 1230 tn 1330: 2000 to 2100
11.040 CSWE LISBON. PORTUGAL: 1.'30 to 1530¢
16m 10 1300
11.090 PONTA DEL GADA, AZORES: 1500
te 1408
11.630 O'SCOW U.S.S.R.: 1930 to 0304:
0G0 1o OR00: U820 (o 1300
11.650 XTPA ANT03N. CHINA: 0400 10 0830; 2200
1o 030
11.680 XORA SHANGHAL, CHINA: 0500 to 1000
11.700 HPSA PANAMA CITY, PANAMA: 0700 to
110
ON, ENGLANG: 2in 1 0i0
nae S KHOLM. SWED W o
ViouGon T GHG0: 000 1o 2100
215 to 110
M.710 VLG3 URNE, AUSTRALIA: 0245 to
11.700  HEI5 BEHNE. SWITZERLAND: Mon, Tues.
Thurs. Frl. 0215 (o 0’30
11.710 WLWRI CINCINNATI, OHIO; (800 (o 1900;
Suncays, 1900 to aady
1).720 KIEV. U.S.8.R.: 0700 1o 0315
11.720 PRLS8 Ri0 DE JANEIRO, BRAZIL: ulli lo
I {111
11.720 CKRX NNIPEG, CANADA: loilu io 2wl
11.720 OTC LEOZ}OLD\;ILLE. BELGIAN CONGO:
0530 ¢
11730 WRUW aos'-rori'. MASSACHUSETTS: 1725
tor 1ML
1,730 KGEX sA'; FRANCISCO. CALIFORNIA:
wlug to T
11,730 WRUL BOSTON MASSACHUSETTS. 20314
o 22
11.730 SIN AP RE. MALAYA: 0323 1o 1200
11.740 CY HAVANA CUBA 0530 10 2330
11.740 CEILI74 SANTlAGO CHILE: 170 tn 2400
1.740 \Z VATICAN CITY: 0015 1o i 0830
o i 11 ||0 o 114
11750 GS L NDON GLANO. 2000 1o 0300
1215 to
11.720 KNBI DIXON. CALIFURNiA. 1900 10 2230
11.770 WNRA NEW YORK CITY: 1700 1o 1815
11.780 HPS5 PA‘NAMA CITY. PANAMA: 0 (o
i}
11.780 MOSCOW U.S. L UHE o LiMO:
20 0" 1o 0104
11,790 WLWO CINCINNA'I « OHIQ: 20 1o Il00
11.790 WRUA os TON, MASSACHUSETTS: 1130 10
11.790 KNBX DIXON CALIFORNIA: AiB0 10 1005
11.810 KCBF D NO. CALIFORNIA: 2000 (o
11.010 WGEA SCHENECTADY NEW YORK: Zoop
11.820 GSN LONDON ENGLAND: 0lint o 0500
o Lot T80 o 2030
11.830 wWCDA NEW YORK CITY: 14u0 tn 2230
11.830 Moscow. USS ll to 0600
0TI 10 N
11.830 CXAI9 MONTEVIDEO. URUGUAV 0600 to
00
NOVEMBER, 1948

| 39

M. Kadio Setvicernan

The Model 40 Utihty Tester €OmMes
housed in a rugged crackle fnished
stee) cabinet with portable cover
complete with all test Isads and oper-
ating instructions—only

19

ADDITIONAL $$3% FOR YOU EVERY WEEK

REPAIR ELECTRICAL APPLIANCES
. UTILITY TESTER

A NEW KIND OF INSTRUMENT FOR TESTING

RANGES *WASHERS *VACUUM CLEANERS
'SHAVERS "FANS Atlt CONDITIONERS
HEATERS "MOTORS REFRIGERATORS
"IRONERS 'TOASTERS 'SUN LAMDS
WASHING MACHINES *ALL TYPE MOTORS
FROM FRACTIONAL H.P. TO 2 H.P.
THE MODEL 40 UTILITY TESTER

Will test Thermostats unier ACTUAL WORKING
CONDITIONS :
RENT CONSUMPTION
A.C. o1 D
TION-

pliance

GENERAL ELECTRONIC DISTRIBUTING CO.

WITH THE AlD OF THE NEw MODEL 40

ALL ELECTRICAL CIRCUITS AND
APPLIANCES SUCH AS—

Will measure the ACTUAL CUR.
of any appliance either
C. WHILE THE UNIT IS IN OPERA-
reqding will be ilireet in amperes—the ap-
ot utility may be plurged dircetly inte
front pancel receptacle—a special pair of insu-
lated clip-end leads is pravided for motors: In-
corporates  an ultra-senxsitive dircct-reading  re-
sistance range which will accurately measure all
appliance and utility resistances down to a frae-
tion of an nhm Will test bulbs. fuses. candensers,
field cuils, eteo; s ideal trouble shooter as it will
inrtantly lucuu: opens, shorts and grounds: Will
locate cauxe of failure in three way heat control
switches; will indicate when one side of an an-
pliance or motor ronnected to line under test is
“gronnded” ;. Will indicate excessive leakare be-
tween a moter and a line: Will indicate when a
three phase motor is running erratically due to
a “blown” fuse; Will indicate whether the volt-
ape is 1in Volta or 220 Volts, if the curvent is

A.C. or D.C. and if the frequeney is 25 eycles
or 60 cycles,
98 PARK PLACE, Dept. R.C. I
NEW YORK 7, N. Y,

OIL-FILLED TRANSMITTING
CONDENSERS MICAS
15 MFD LoV w.as NUTTTRY 25004 $0.15
05 SO0V NI 3000\ .35
1 2500V .75 A0R): 3 85
1 aony .68 mmnr. .20
2, TOMHY 4.10 .20
13H0V 7.9 .25
Inuoy 3 .B5
1oy 2.4 .25
.25 Ny 3.7 85
11x,25 GOV L0 .85
3 Y g .25
1000y 85
200\ .20
1004 .65
Hy .30
wany .65
2uhy .35
GO0V ) .15
1000y .65
ROV .35
mny 1200V .15
2V AC 1200T. ¥ .15
100y
[Ty 85
1004 1’75 TUBES.CHOKE-POTS
"'lml\! N :20 Tulws—12K8  Metal .29
IR YT .40
Ot Choke oM A -T0l,
IV 375 250 hm .59
1 1K S0K 100K .19
Liw Klertpolste g Dualo ¥ Meg
L n .50 20K A0 .30
SHIFLDED WIRE =22 ..50 Ft. for .65

RESISTOR KIT Ascorted 4&1W 100 fur 1.49

BATHTUR KIT 3x.1. .5, .05, ETC. 10 for .58
CONIYENSER KIT 01-.0ud0). . 100 for 2.89
MICAS .01, .002, 005, ETC. All Valnes N8
.01 100V PAPER (MIDGET) ...60 for 1.00
0.1 6V PAPER ............. 8 for 1.00
$2.00 min. order F.0.B.. N.Y.C. Add postage

50% deposit. balance C.0.D. with all orders.
Manufacturers inquiries invited. Send for Fiver.
Prices are subfect to change without notice.

TECHNICAL RADIO PARTS CO.

265 Greenwlich St. Dept. RC-6 N.Y. 7, N.Y.

TECHNICAL KOs |

Are YOU Fixing Radios

this New, EASY Way?

REMARKABLE
NEW FEILER

“STETHOSCOPE"

Method Guaranteed
fo Lick Toughest
Jobs!

old-Tashioned
methods  and
hamper  yor
ibitityr Tl uv
radie serviveme

many  with  hitde :-:.
I¥ ll‘(IIIK radlos this temakable,
118 simple as A% because
i the  mewest,  most bhasice
repairs. Stethe-
unuc Survlunu is puatunleed 1o spead-up aml im
iMove your serviving ahility or your money will e
[ You owe U to yoursell (o thui om how
LYUIN can bexin cashing in. Stetloscopes eom In
b There's
(y—seind

SENSATIDNAL-—-NEW' Why let
FM & TELEVISION senvicing
cSTETﬁogcoPE equipment

only $89.95. Get man- sertlcink

usl full sands of

or details.

rivlne  ae @
“antomathe’ wa
steﬂlostnpe Serv

in |s
yet devised to simplify  all

'MI
a wide variety of Prices from $9.x3 to $RY.!
1 Rtethoseobe (0 meet every need.
Lo

New Technical
Man“al

- Thr Inzile Story™’
I and llps
1

Don*t e
Hoxlay

et g, ™

FREE!

containg valuable
This new complet
H al

$1 g,
3,
Fovicing COre

Il
also con
talis  many hints and
Kinks for every radio sersleeman.
Newl 3¢ stamb to uiling
iy mdannal FRFE,

DONT DELAY——MAIL COUPON NOW'

FoOCTE -
M FEILER ENGINEERING CO.. Dept. 1I1RCS ]
945 George st.. Chlcauo 14, I, 1

B ppase rush FREE nanual ““The |Ilsl|(l‘ Sory'". 1
: neiose stanp o 1uur handliag only. :
D ONUME -onvrmninannenirananns ieeeaas eeioiineannae 1
1 ]
B AQAFEBS cesvecccciocrcccaccsanrnnsoreosssansoniias §
E ;
CItY sesessassvisnrocasnsssraanse S8 souseoasse.
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,p |5 RADIOS

5 4?5

ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY
YOU NEED NO ADDITIONAL PARTS!

THE PROGRESSIVE RADIO KIT is the ONLY COMPLETE KIT

"
/ Fir©  Operates on 110.120 volts AC
e OC. Contains  everything  you

need.  Instruction Book, Metal
Chassis, Tubets, Condensers, Resistors and all other nec.
essary rado parts. The 3G-paqge Instruction 800k writ-
ten by ©xpert radro instructors and €ngincers teaches you
to build radios in i professional manner. The first cir-
cuit built s a simple onc-tube detector receiver. Each
sutceeding circuit ncorporates new arrangements of de.
tectors. RE and AF amplitiers. This it 15 excellent for
learning the princip es of recciver, transmitter and
amphfier design. It s used in many radio schools and
collcqges. A)) of the commoniy-used detectors are used
including diade, grid leak, plate and infinite.impedance.
The transmitters are designed with Martiey and Arm
strong osciltators, using screen-grid and control-grid
modulation, Both vacuum tube and selcnium rectification

WE PAY POSTAGE ON PREPAID ORDERS
4 ' Send for Your FREE DEALERS catalon and

ATTENTION RADIOMEN!! Price List Today

® RADIO KITS * AMPLIFIER KITS * FM COIL & CONDENSER KITS * RESISTOR KITS
* CONDENSER KITS * RADIO TOOL KITS * FM-AM CHASSIS * SPEAKERS * RADIO
PARTS * PORTABLE RADIOS * CAMERA-RADIOS * TURES ® AUTO RADIOS ¢ HOME
"IEAIHI-ORSS. TELEVISION SETS ®* TELEVISION CABINETS ¢ TEST EQUIPMENT ¢ FM
UNE

PROGRESSIVE ELECTRONICS CO.

DEPT. RC-19 497 UNION AVE. BROOKLYN 11, N. Y

FF#F.{F TE KIT OWLY. ..

are employed in these circuits. The circusts are designed
to provide cxcellent peorformance. Altoaether fifteen
€irtuits are constructed. including 11 receivers. 1 audio
amptifier. and 3 transmitters. The scts start with simple
circusts of 1 tube plus rectiher, gradually grow mare
complex, and finish with several examples of radio sets
using three tubes plus rectifier

PROGRESSIVE RADIO KIT ONLY $14 75

SPECIAL FREE OFFER

Electrical and Radio Tester sent absolutely FREE with
cach Progrestive Radio Mit. PLUS F membership in
Progressive Radio Club. Entitles you to frece expert ad
vice and consultation service with licensed radio techos-
:‘larx’ Write for further information or GRDER your KIT

C.0.D. ORDERS SHIPPED COLLECT

YOU DON'T HAVE TO TEST-AID.
GRUNT & SWEAR & SWEAT FIRST-AID FOR RADIO-TELE SETS

ONLY
when installing Wright Verified Speakers sI 5 95
with the new
Adjustable Mounting Bracket COMF.'-ETE
{ et
They fit on like an old shoe WHERE IN US.

. QUICKLV LOCATES FAULTY CONDENSERS AND RES)S-
RS FOR FAST SERVICING

® SUBSTITUTES 11 DIFFERENT VALUES OF CA
RES. WITH SET IN OPERATION 30mmf to lOmld 450
600 WVDC—27 ohms to 5 meq.

® CHECKS CONDENSER LEAKAGE ON DIRECT CURRENT
SUPPLIED FROM OWN PWR

® OUTPUT
CHECKS

® PROVIDES 100 VOLTS AT 100 MA FOR EXPERIMENTS.
These are only a tew of the many uses of the TEST.AID.

WRITE FOR CATA. (:
M ANUSACIUREING Ezo

INDICATOR FOR ALIGNMENT—CONTINUITY

LOG SHEET TO
DEPT. i1

Get Started in Radio

10 “"HOW-TO-DO-IT” BOOKS

Get a <nlid luul st 1 radin v
means of these 10c¢ timely text books,
Each clearly \\nuen ofusely 1t

trated. contains over 15,000 words
You'll be amazed at the wealth of
mformation packed into these haiuly
books, Excellent for reference—iles

Write for literature and name of nearest | §

distributor - e e R el
A5 Wy
[y - 5 BOOKS for 50¢
WRIGHT Liﬁ—"— 10 BOOKS for $1.00
WwEmmmnem =) Sent to You Postpaid
inc. No. 1—_How To Make Four tionary (Leading Terms)

. Deoeric Short Wave Sets No.

St Paul 4, MiNn. | we. 2—wow To make The | with Radie
Most Pooular All-Wave 1 pNo. 7—How To Read Radiwo
and 2 Tube Recewvers Diagrams

Ne. 3-_Alternating No. 8—Radio for Beginners

AD for Begmnners No. 9—S.mple Electrical Ex
No. 4—All About Aerials periments

Nou. S—Heginners' Radio Dic- Ne, 10-Television

6—How To Have Fun

2234 University Ave..

—_— ’

Current

RADIO-ELECTRONICS needs .more ono.
tos of service shops and service benche
We will pay $6.00 for each 6x8- or 8x‘u-
inch glossy photo accepted. Do not “drs::
up” your bench, but take a bona-fide prore
preferably with men working.

Remit by check or muonev onler—reficter Telter if yon

sene' cash e

RADIO PUBLICATIONS
New York (7)
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World-Wide
Station List

By ELMER R. FULLER

CJB in Quito, Ecuador, known

the world over as the “Voice of

the Andes” is heard on 12,500

me in English from 0630 to
0800; 1700 to 1800; and 2100 to 2400,
Programs in other languages, 18 in all,
are broadcast at other times; and other
frequencies in use are 6.200, 9.900 and
15.100 me. HCJB was first organized in
1931 and now has six transmitters, both
long and short wave. The languages
used include Spanish, English, French,
German, Portuguese., Russian, Italian,
Dutch, Swedish, Yiddish, Greek, Lithu-
anian, Bohemian, Latvian, Czech,
Arahic, Urdu, and Quechua. It is also
known as the pioneer missionary radio
station, and is supported entirely hy
contributions from its listeners. The
signals are among the strongest re-
ceived in this country, and are very
consistently heard. The station is al-
ways silent on Mondays.

The BBC is now being beamed to
North America on 11.800 mec from
0600 to 0800; on 21.550 me from 0800
to 1600; and on 15.110 mc from 1400
to 1915. Also on 11,800 from 1615 to
2215 and on 9.830 mc from 1930 to
2215 hours. All times are Eastern
Standard.

Advice has been received from the
manager of the “Voice of Guiana.,”
ZFY, stating that the station may be
heard on Sundays from 0545 to 1145
and 1445 to 1945 hours; and on Wed-
nesdays from 0545 to 0745; 0945 to
1145; and 1445 to 1945 hours. The fre-
quency is 6.000 megacycles. This is the
pioneer broadcasting station in the
British West Indies and started opera-
tion in 1935. At present they carry
commercially sponsored programs and
soon will have a station operating in
the standard broadcast bhand. Their
signals are heard well in the Guianas,
Trinidad, Grenada, and Barbados.

It can be expected that several of the
schedules will be changed when the
clocks are returned to standard time,
but most of them will remain as they
have been published. A major change
will probably be made in the U. S.
schedules and it can generally be fig-
ured that all schedules will be moved
one hour.

International schedules are never as
much affected as those of the stations
which bhroadeast for local consumption,
of course. Remember that this list is
alirays in Eastern Standard Time, and
will remain so until and unless the ma-
jority of our shortwave listeners prefer
another system. Please consider this
until new schedules are printed, which
will be in the January issue.

Next month we again print an FM
Station List, completely revised to date.
Many new stations have appeared since
our last list was printed in the Septem-
ber issue, so owners of M receivers
will find the new edition very useful.

RADIO-ELECTRONICS for
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Theory and Design

CAPACITOR DROPS YOLTAGE

When the filament-dropping resistor |
in a transformerless receiver burns out
or when a new set is being built, a c:r|
pacitor can be used instead of the resis-
tor to drop line voltage to a suitable |
value for the filaments. To calculate the
value of the eapacitor use the formula

2650 |

C - .

E E
|

where Enpe is the power-line voltage,
Ew is the total voltage drop across the
filaments in series, and | is the rated
filament current. This is for a 60-cvcle
line. [
For instance, to find the proper capac- |

— m |

itor for a device using two tubes, each
with a 12.6-volt filament drawing 0.15
amp, with a 120-volt line,
2,650
Ce=

v 120° — 25.2°
.15
= 3.4 nf approx.

Where the line is 50 cycles, substitute
3.180 for the 2,650 above the line in the
equation; for 25 cycles. use 6,360. The
answer in each case will be in micro-
farads.

OTTO vON GUERICKE,
Wiesen, Switzerland

CORRECTIONS

In the diagram of the Six-Tube Dry-
Cell Superhet, page 51 of the August,
1948, issue of this magazine, the tuning
condensers of the r.f. and mixer stages
are shown connected to the a.v.c. line
through 220,000-ohm decoupling resis-
tors. The rotors of the condensers
should be grounded to the chassis and
the hottom ends of the secondary coils
connected to the a.v.e. decoupling re-
sistors. Connections hetween the re-
sistors and coils should be bypassed to
ground with .01-uf condensers.

Eu"orSpareTime

Business

OFFER
== METALIZE | Money Making
BABY SHOES for Success Plan |

We show you

BIG STEADY PROFITS | how to start-

No waiting. Cash can start coming how to get or-
in very first day. Money making ders rolling in
WARNER SUCCESS PLAN shows how to do | |
every step. Learn quickly, easily with- .th ¥ k: how
out previous training or experience. € work: Do
Plan backed by old established eom- to pyramid
any. Yourhomeis your headguarters. your profits.

his i3 t00 gomi to pass up since tfacts Send No Money
cost nothing — now or ever. llon’t Just your name
wait. Send name and address on post- and_address on
card today to Ray Brandell, Mgr. Posteard. |

WARNER ELECTRIC CO.,

: |83
TELEVISION ASSEMBLY
PROJECTION TELEVISION

520 Sq. Inches...20x26" Screen

BY TELEVISION ASSEMBLY COMPANY
Complete with All Parts Hood and Rack

37 R.C.A. TUBES
DUMONT INPUTUNER
12" P.M. SPEAKER

Pre-wired & Pre-tuned
Picture I.F. &
Sound L.F.

Pre-wired 30 KV
Tripler Fly Back
Power Supply
Eastman Kodak

Projection Screen

Aluminum Coated
Top Mirror

Bausch & Lomb
f:1.9 Projection lLens

EXPRESSLY DESIGNED
Metal Rack, Hood
and Picture Frame

for rcalism, clarity, definition and
B1G SCREEN Televiewing, the pictures
praduced by this unit have no equal!

This screen is absolutely flat, pre-
cluding curvoture distortion anywhere
in the picture. Picture tones are true
black, grey and white—high in bril-
liance, yet absolutely glare-free!

MANUAL OF INSTRUCTIONS AND

AUTOMATIC GAIN SCHEMATIC DATA
CONTROL Prepared and Edited by

JOHN F. RIDER PUBLISHER, INC.

YOUR LOCAL NATIONAL PARTS DISTRIBUTOR

ONLY THE FINEST STANDARD BRAND
PHONE COMPONENTS USED THROUGHOUT

LOmbard
Send us your name to receive FREE Almo
3.9225 Broadcaster magazine.

509 ARCH 5T., PHILA., PENN.

BRAND NEW SURPLUS! GUARANTEED!
¥%» RPM, HI-TORQUE
ELECTRIC MOTOR

Plus
d0c Fanous War SurpLus MRCRAFT Fuask Uwr
'";“'"" PURCHASED DIRECT FROM U.5. GOVERNMENT
™ ;‘]" s All teurs  and nrofe~slonals  showld bhave i, The
andling Y nnld & high speed Edgerton Flash Tubes.

« }I Unbresh Light oulput 110 \Watt
0 een. 2 . total Do mfd. mivle 10 le used
GOV'T. COST, §40 i Ratterion T wo turnish without extra chare
Y (O’(‘mralles on IIll)}f2 Acigo-cycdlts. ] ECtNHB ;m;(.-., Retectors. nnectors,  Cords.
tQulres on M tondenser. Spa T sformer W DavTams and  Instruc-
@& Reversible. N: Free Suinu." ﬂui:lr. ":nn to CONV .“r.tT 0 |l\u Vvolt 'I,\.C
e With Full Instructions. ‘u use hattery or power with a s 00
® FOR ROTATING HAM. FM. TELEVISION AN fick of the switet
TENNAS AND MANY OTHER USES. BRAND NEW—NEVER BEEN USED ., Y W .
BARGAIN RADIO- Dept. BR-1 A terrific war surplus bargain while they last
249 N. Juanita Los Angeles 4, California CINEX INC. (Dept. CR) 165 w. 36th St.. N.Y.I9. N.Y.

TV INTERFERENCE TO TELEVISION TO GO?

TV interference caused by automo- Corporation. Some of the new cars com-
bile engines will he reduced in the fu- ing off the assembly lines have had
ture, according to a statement made changes built into their electrical svs-
last month by P. J. Kent, chief engineer tems which reduce the interfering radi-

1812 Jarvis Avenue., Dept.2211, Chicago 26, lilinois I of the electrical division of the Chrvsler ation. Rlesults are good, he said.
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ELECTRIC PORTABLE
PHONOGRAPH

A fine playving electric phonesxraph
in a handsomce cuse. Can bhe easily
carried anvwhere. This electric port.
alile phonograph will make a won-
derful gift for any music lover o1
record collector.
Note these features that make this
phonowribh cutstanding :

Haundsome leatherette cover.

I'luvs 12" records with eover

closed,

Large Alnico & Spenker for

excellent tone renroduction

2 Watt Amplifier.

Rim drive constant sheed motor.

nrice . .$29.95

_.$15.95
14.95

List
NET PRICE

LOTS OF THREE.

PRICE
$995
at distribu

o
tor or post.
Paid, direct.

Sorry, no €OD's
©Ohicans  add 3

State Sales Yar.

Aﬁ.mmkﬂb

MIILTI FREOUENCY GENERATOR

In radio service work, time means money. Locate
trouble faster. handle a mueh greater volume of
work with the SIGNALETTE, As a trouble shoot.
ing tool. SIGNALETTE has no equal.
in any 110 V. AC-DC line. start at speakér end of
circuit and trace back, stage by stage. listening In
Genecrates RF. IF and AUDIO fre-
2500 cycles tp 20 Megacycles. Also used
for checks on Sensitivity, Gain, Peaking, Shielding,
Tube testing. Wt 13 oz. Fits pocket or teol kit.
See at your dist. or order direct.

INSTRUMENT I
1 al’ LABORATORY.
EPT C. 1125 BANK STREET
CINCINNATI |4,
Qualified Jobbers writs. wire for details. wnmmmm.

Merely plug

set's spanker.
quencies,

wxxoz'zn—rl'l-rl-n-n-'-:::ﬁnnﬂﬂﬂﬂnmoccﬂoocw))
a Pvradr-y 3

4
87 1291
06,1299

TUBES!

NATIONALLY
ADVERTISED BRANDS

TUBES!

RCA — Kenrad — Sylvania — Tung-Sol — National Unicn — Roytheon — Philca — Hytron
All new tubes. 100°c guoranteed. Individually boxed.

PRICE TYPE PRICE
..8 .45 3Q4 .$ .80

TYPE
Qz

PRICE
8 .n

TY PE

PRICE TYPE PRICE TYPE PRICE
L8072 $ .80 32L7GT 1N

<OZCoIOTMTImM
DRV INT L

R N e e B e R b
3

SPEAKERS

1" PM Speaker....
5" PM Speaker....

6" I'M Sneaker...

$1.25
1.25
1.98

I L]
ENLO X

o
o

-

SPECIAL'
VOLUME
CONTROL

14 meg with switch.
3 for

99¢

Balanee €. 0.0.—

TERMS: 25% witn Order—
F.0.B. Chicago
Prices Subject to Change
Without Notice
Minimum Order $2.00

NEW G.E. WATTHOUR METER
| (Continued from puge 85)

etffect. a push on one side of the disc
without a correspondingly great pull on
the other. This tends to thirust the entire
shaft to one side or the other. Side-
|thrust will also occur if the two con-
| centric magnets in the bearing system
are not perfectly aligned.

Stainless steel guide pins are fastenail

to the inside of the fixed cavity to keep
the moving system in line. These extend
down into the rotating cylinder through
| a graphite washer. Any displacement
caused by side-thrust would make the
guide pin touch the washer. Placement
of the damping magnets has been ar-
| ranged so that there is minimum side
thrust.

Since 1941 the magnetic suspension
has heen on accelerated-life tests, show-
ing  excellent stability during tests
equivalent to 65 yvears of ordinary oper-
ation,

CORRECTION

The line cord resistor of the dual test
instrument, page 40 of the March, 1948,
issue, is shown as 300 ohms. The correct
{ value for the tube shown is 550 ohms.
lli a dropping resistor is used. it should

have a rating of 20 watts or more.

' We thank Mr. David Gnessin of Co-
| lumbus, Ohio, for this correction.

www.americanradiohistorv.com

1313 West Randolph Street
Dept. RC-II Chicago 7, lllinois

xr '
e | I \ »
) 3 . ' . \
0 . ALC

| SENSATIONAL TUBE

Made hy famous = e
turer. Itrand pew wbes! N
nu-plu L > Yo uhe

ly  tested rarries
: sndamd it PO our

N it any tule fulls
" " “aUixf:eetion

1RS 6SK7GT 125Q7GT N\

155 65Q7G6Y 35L6GT

1Ta  6&V6GY 35wa Q’

3s4 X5GY  JSZISGT ‘,

6ATG 12AT6 S0B8S ‘

6BA6 12846 S50LEGY

5.;57 1287 6SATGYT

6KSGY 125A7GT

6M6GY 12SJ7GT 36¢

6SITGY12SKIGT

GONDENSERS

Brand New Stock! (No
Govcrnn\l‘nt Surplus)
MOLS MAKE
ELEC'TNOL\’YIC (Tubulﬂrl)
25v 30¢
150v aSc
150v SSc
450v 3sc
1 4S0v 40c
@ 450v 50c
d G 450v
Tubulirs)
d (1 600w

cach

800w
GOOv

005 mid

STORE OPEN DAILY 9 to G—SATUHDAY 9 lo 5
Minimum order $3.00. 20% deposit. Bal. C,

RADIONIC courpment company

170 NASSAV $T., NEW YORK 7, N.Y.
Tribune Theotre Entrance
Tel. wOrth 2-0421 » Coble “CHANSLOR"

N L L L Y N YT

! RADIONIC EQUIPMENT CO.. Deat. 1011 W
' g 170 Nassau Street, New York 7. N. Y.
g Send ul once your free eataleks. supplements and bar-
' kain lists us  pubBshed—lisi '3 1«! mieTs  Of  leadin
1 manufacturers of 1aclo.cleetrm le T eqnlpmunl
: B U —
I P.0. BOX or STREET ....ciciviivacnevenioesnenns .
1
B TOWN wromm s mommns fins @ o b 8440 STATE
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Fig. |—A mock-up of the suspension system.

NEW G-E WATTHOUR METER

THE watthour meters used by electric

power companies. to ineasure con-
sumption have been developed to the
point where maintenance nceds are very
small. However. since the rotating disc
rests on bearings, friction eventually
makes it necessary to veplace the jew-
eled bearing. A new meter developed
by the General Eleetric Company elimi-
nates bearing friction by using magnetic
suspension.

Fig. 1 shows the rotating disc and
the magnetic-suspension system. The
concentric outer and inner cylinders are
magnetized axially, with opposite polar-
ity, so that the resulting magnetic field

supports the inner magnet with a slight '

downward displacement, which can be
seen in the photograph. Thus the inner
member hangs freely in air—a bearing
truly without frietion.

Fig. 2 is a detailed view of the upper
cylinder and a cavity. The magnets are
made of cunico. a highly eoercive and
easily machined material.

r=--1 =

EP s
LA i)
._?J. Y

é;

Fig. 2—The shaft is suspended by magnets.

In the usual jewelled bearing, most
of the weight of the rotating dise is
supported by the lower bearing. The
stress is on the order of 100 tons per
square inch. With the new magnetic
bearings, this pressure is eliminated.

There are, however, side-thrust forces
that can cause wear. These are caused
by the rotation of the dise and by the
damping magnet, whieh is a part of
the clectrical metering system. When
the dise is made to rotate as power is
drawn through the meter, there is, in

NOVEMBER, 1948

FOR FINE

REVOLUTIUNARY

AUTOMATIC
FREQUENCY
CONTROL!

FM-AM TUNER RC-8Fcatures

automatic-frequency control, most revo-
lutionary development in FM design -
enhrely eliminates drift and multiple
tuning responses. Nine shielded minia-
ture tuhes plus rectifier mclude double
limiter and tuned RF stage in both FM
and AM. Low-impedance loop, enabling
ﬂexlblhty in mountlng, provides low-
noise AM reception. Rear socket pro-
vides easy access to 6.3-volt AC and.
exceptionatly well-filtered 100-volt DC
for supplyin, external  pre-amplifiers,
additional pilot lights, etc. ontrols
include separate hass, treble and switch
positions for phonograph and television

FM-AM RECEPTION

cee.. THIS TUNER-AMPLIFIER COMBINATION

audio inputs. Polished chrome chassis.
Audio cable, escutcheon, decals, anten-
nae, and detailed installation instruc-
tions furnished.

HI-FIDELITY AMPLIFIER RC-2

High impedance input; 12 wnns .output
at 19 distortion. Taps: 4, 6, 8,

ohms. 65 db gain, mcludmg invem
feedback. Uniform frequency response
from 20:1to 20,000 cycles up to 8 watls
output. Hum 65 db below rated output.

Tubes: @8J5, - 6SN7, (2) 6V6, 5Y3.
Durahle polished chrome chassis.

Writs far Descriptive Circular 3" awd Prices.

The RADIO CRAFTSMEN, Inc.

1341 S. MICHIGAN AVENUE, CHICAGOU 5, ILL.

S=8§=5 teils HOW — in
simple, direct language.

New 91h edition now off the press.
100 pages of valuable information.

Availoble from oll leoding radio ports and
equipment distributors or directly from ludory
at orly 40¢ per copy.

PRECISION APPARATUS COMPANY, (nc. ¢ 92.27 Horace Hording Blvd., Elmhurst 4, N. V.
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t A CHALLENGE —

g Tester (ANY MAKE. ANY PRICGE).

on the bLasis of appearance, guality and puriormance to any other Tube
If you are not comnletely satisfied with the model 247 after a 15 day trial.

return it to us fer tull refund—no explanation necessary. i
The mindel 247 is mi surpius nor is it a hasked over pre-war model. It is newly designed and incorporates new
advances in Tube Tister design, Read the description below and order one today!

TUBE
TESTER

Checks octals, loctals, bantam jr. peanuts,

television nrinigtures, magic eve, hearing

wids, thyratrons, the new tvpe HF. minia-
fures. efc.

Featfires:

* A newly designed element selector
switch reduces the possibility of obso-
lescence to an absolute minimum,

* When checking Diode, Triode and
Pentode secctions of multi-purpose

tubes, sections can be tested individually. A special isolating circuit allows

each section to he tested as if it were in a separate envelope,

The Model 217 provides a super sensitive method of checking for shorts and

leakages up to 5 Megohms between any and all of the terminals.

One of the most important improvements, we believe, is the fact that the

4 position fast-action snap switches are all numbered in exact accordance

with the standard R,M.A. numbering system. Thus, if

the element terminating in pin No. 7 of a tube is under

test, button No. 7 is used for that test. ONLY
Model 247 comes complete with new speed-read chart, Comes housed in $ 90
handsome, hand-rubhed oak cabinet sluped fur hench use. A <|ip -on port- —_—
able hined cover is included for vutside use. Size: 107" x 844" x 534", NET
20’5, Deposit Required on All C.0.DD. Orders

DEPT. RC-11, 229 I~‘1Yl TON ST.
NEW YORK 7, N Y,

MOSS ELECTRONIC DISTRIBUTING CO.

1 4

Order a model 247, Disrecard the unbelievably low price and compare it §

E.M.C. MODEL 300
Vacuum Tuhe Volt-Ohm Capacity Meter
® DC VOLTS—6 ranges to 1000 volts.
® AC VOLTS-—5 ranges to 1000 volts,
® RESISTANCE—6 ranges to 1000 meg-
ohims,
® CAPACITY—4 ranges (.000025 mfd to
20 mfd)
® HAS ZERO CENTER POSITION

Model 300, ax illustrated 339 50
-

with leads
other models also available)
See the Model 300 at your Jobber
WRITE TODAY to Dept. B-9, for NEW, FREE CATALOG

ELECTRONIC .k.na.

EDHPDFI.I!TIDH

423 Broome St., New York 13, N. Y.

MEASUREMENTS

il il sl ol ol afie sBs sfin sfbe ofie e ofie

$3.00 FOR CARTOON IDEAS
IKAIIIO CIRVET prin al radio ent

SMOOTH 74 SERVICING I4
 —

This VHF ALIGNMENT

WAND gives s consant cheek ¢l e inited te contbute m
on the shanment of FM TV 8 V”,.' VHF Alignment Wend Tadio Tleas whieh e in et !
other 5:500 mc cquipment du with lnstructions §0¢ | .Wi(sll ersary that you diaw 3 skete, w u

ing rervicing lis blending of 1t pai snd aliqament makes servicing smaoth and

fast Solver your TRACKING, SENSITEVITY & S:N problems  Tells whech

adiuriment 10 makt, which woy and how much A modern shop MUST!
HAWKINS RADIO COMPANY

621 Eost et Sucer Kanses Ciy 3, Mo,

AL checks ave payalile on publicilion
RADIO CARTOONS, RADIO-ELECTRONICS
25 West Broadway, New York 7. N. Y,

1

M I R e e Cam e

www americanradiohicetorvy com

~Miscellany

Ravio Thicty-FFive Dears Ago

In Serusback Publications

HUGO GERNSBACK

Founder

Modern Electrics .
Electrical Experimenter

Radio News 1919
Science & Invention 1920
| Radio-Craft . . ... .. ... 00ianian 1929
Short-Wave Craft ..........ccoeveire 1930

Wireless Association of Amerlca

Some of the larger libraries in the country still have
conles of ELECTRICAL EXPERIMENTER on file for
interested- readers.

iln ELECTRICAL EXPERIMENTER
| November, 1914

‘A Simply Made lLoading Coil

| by Stuart Sandreuter

| Crystal Detectors and Electrothermal
Action
by Dr. W, I, Eccles

Making a Hot-Wire Ammeter

Electrolytic Interrupters and how to
use them
by H. Winfield Secor

S. Wireless Truck has 800-Mile
Range

I
|

| u.
l Wireless on Delivery Vans

|
ELECTRONIC LITERATURE

Any or all of these catalogs, bulletins,
and periodicals are available to you if
you write to us on your letterhead (do
not use postcards) and request them by
number. It is necessary to send only the
number of the item you want. We will
forward the request teo the manufac-
turers, who in turn will send the liter-
ature directly to you. This offer »aid
after siv wmonths.

|

11-t—FM AND ANTENNA DATA
A 16-page booklet of information on
the Model 300 and Model 100 television-
| FM antennas, issued by Tricraft Prod-
ucts Company. Illustrated with draw-
ings, direetivity patterns and perform-
ance charts on these antennas. Of in-
terest to owners of FM and television

sets.—Gratis

| 11-2—TRANSFORMER CATALOG
Catalog No. 4811, issued by Merit
Coil and Transformer Corp., lists speei-
fications and prices of transformers and
| chokes for replacement, amateur and

electronic application.—Gratis

11-3—PLASTICS BULLETIN

Bulletin No. CDP-578 deseribes and
| illustrates the design, moldmaking and
molding facilities of the Chemical De-
partment of General Electrie. It lists
applications and general properties of
such materials arx mycalex, silicone and
other plastic materials.—Gratis to inter-
ested parties

11-4—WALSCO CATALOG

This 15-page catalog lists hardwarve,
tools, chemicals and finishing materials,
made by Walter L. Schott Co., for use
in assembling and servicing radio and
electronic equipment.—Gratis

RADIO-ELECTRONICS for


www.americanradiohistory.com
www.americanradiohistory.com

\Y]

Miscellany

former mutually repel each other, Hence
the appearing divergeney in a stream of
clectrified effluvia.

“But though the particles of electrical
matter do repel each other, they are
strongly attracted by all other mat-
ter. . ..

“Thus common matter is a kind of
sponge to the electrical fluid.

“But in common matter there is
(generally) as much of the electrical as
it will contain within its substance, If
more is added, it lies without upon the
surface. and forms what we call an elec-
trical atmosphere. and then the bhody is
said to be electrified.”

Dr. Millikan says, “The opening sen-
tence contains the simple statement of
an epoch-making discovery: ‘The elec-
trical matter consists of particles . . .
After 200 yvears of rescarch we cannot
improve the content of IFranklin’s con-
clusion. Its obvious, axiomatic truth
may stand forever, but perhaps at the
end of another 200 years additional
truths may give it a different aspect.”

“SAUNDERCISMS”

Epigrams from a lecture on televizion
delivered by Albert C. W. Saunders to
the Associated Radio Servicemen of New
York (City) at their meeting June 9,
1948.

“A serviceman’s work consists of nine
mental operations to every manual one.”
“Don’t he too technical with the public-
vour customer doesn’t care whether the
dielectric has any specific inductive ca-
pacitance or not.” “Amplification itself
is cheap—it’s hroad-band amplification
that costs money.”

“Electricity is the fastest thing in
the world—but it’s the laziest.”

CORRECTIONS

Data on the old Philco hakelite-cased
bypass condensers is found on page 14
of Volume II (2) of Rider’s HWeinal in-
stead of Volume 11 as reported in the
Technote, Philco Condensers, on page 72
of the July issue.

We thank Mr. John Wohlrab of Buf-
falo, N. Y., for calling our attention to
this errvor,

There is an error in the diagram of
the Wobbuhited Signal Generator on
page 34 of the May 1948 issue. The
plate of the 6J5 cathode follower is
shown connected to ground. This should
he connected to the B-plus line running
from the No. 4 pin of the power input
socket.

We thank Mr, Thomas B. Brook of
Twin Bridges, Montana, for this cor-
rection.

DE FOREST BANQUET

Dr. Lee de Forest, Father of Ruadio,
was tendered a special banquet at the
Chicago Railroad Fair on his 75th birth-
day. It was spread jointly by the Morse
Telegraphers Club of America and
American Television Ine. The banquet
was only one of a number of celebra-
tions which marked the great inventor’s
birthday, the high light of them all be-

ing Dr. de Forest’s coast-to-coast broad- |

cast on the Mutual Broadcasting Sys-
tem network.
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BUILD THE NEW

MODEL TV-67 ALL CHANNEL

TELEVISION BOOSTER

FOR YOUR OWN USE OR FOR RESALE

EL TV-87 TELEVISION BOOSTER

No need for switching when

using the TV-67

INDUCTOR
TUNER

Designed to Cover All Chan-

nels 2 to 13 Inclusive.

TV-67 Booster Features:

Permits use of Indoor Installations,

Inter-Channel.
Permits TV reception in fringe areas.
Amplifies weak signals.

* %% %

Provides brighter and clearer images,

Specilications:

With the aid of our TV-67
INDUCTOR TUNER

Hlustrated below.
only $ 3 5.0

INBUCTOR TUNER comes com-
plete with circuit and instruc-
tions for building the TV-67
TELEVISION HBOOSTER,

We will also include at no charge
basic circuits utilizing the TV-
67 INDUCTOR TUNER to build
a Television and F.M. Signal
Generator, a Televinion Inter-
fersnce Eliminator and frent end
for Television Receiver,

Reduces or eliminates interference including Amateur, F.M., Short Wave and

% The Model TV-67 employs 1-6AK5 as a high gain amplifier; 1-6C4 as an iso-
lation amplifier and 1-6C4 as rectifier. Use of these highly effiicient miniature
tubes in conjunction with INDUCTOR TUNER results in maximum gain on all

channels up to channel |3.

% The Model TV-67 provides a 6 megacycle band-width reducing Video detail

loss to absolute minimum.

% The Model TV-67 is designed to operate with any antenna system indoor or

cutdoor—any impedance.

% New INDUCTOR TUNER covers all television channels,

without switching.

INDUCTOR TUNER comes complete with circuit
and instructions for building the TV-67 Television
Booster. We will also include basic circuits utilizing
the TV-67 INDUCTOR TUNER to build a Television
and F.M. Signal Generator, a Television Interference
Eliminator and front end for Television Receiver.

2 to 13,

$

50

only

GENERAL ELECTRONIC DISTRIBUTING CO.

98 PARK PLACE NEW YORK 7, N.

Y. DEPT. RC-11
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SIGNAL GENERATOR

300

MODFI

The Model 300 Sional Generator Ffealures
selection of four aceu ly aliuned frequen
1 o NERT N RCCOUILIR 13
vael 300 10 u crvstal fre
MARKER OsCILLATOR
nilio mo tho rooul. S
156 Ke. Ive. 500 Ke. and 1300 Ke, tn cover
o all receivers manfacturyd. Works equally well with
AC-1H° gels. Complete wit] Bes, amd ontpul probe.
Nothing else te bur. Molel 300 $16.95 Net
Muode! 3tk K Cotuplete Kit &
Instructions .

“ RANGE MASTER”

MODEL 10

finger-tip
cies, Spe

ery
stamlard
Four

adupt 1he o
0 CLEVINION
Hurired eyele

NE
=
The 9-in-I Service Instrument
Covers these 28 ranges:—
TY .oul-.L. ol-1 10 Mfu
RRENT 0150 013
A 1 1 n
10 100 500
T 1 1y 10
to 10.000 1]
(7) Sheel Hixh ranke nmefer to 20 )
{R) NS¢ Ive AC. mleroumrter to 1100 microamps
(9) OSCILIASCOPE CALIBRATOR  1-10-100 e
terell RMS Vaolts from A )
Model NB-1* DPortable $26.95 Net
Model 10-F  Fused 28.15 Net
23.50 Net

Mocal <10 Bench . 3
& Insiructions. . 17.95 Net

amp

tmerohm
Me

|Ine
IHustruted)

Model 1n-K, Comblete Kit
Tesl  Laoudd  wecifondin oo - o SEaE 8% G9ENT 85

“ MULTI-TESTER "’

MODEL 30

25/350/1250 V,
0-5/10750 1007500/ 1000 ¥
D.C. Current (117100 MA

Reslstance 4-10.000,1

Volts B-125/25/12

AC
D.C. Volis

il
From milnus I» 1o
K Linstrat

Mek

im
olinx by

Dee

Mo}

Madel K, Comp b

BARGAIN PACKAGE:
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348 LIVINGSTON STREET
BROOKLYN 17, N. Y.

See your

Type H323—8000 ohm imped-
ance, highly sensitive light-
welght only 9 0z. Leather cov-
ered  3pring  steel  odiustoble
headband. 12" cord with PL54
plug ottoched ot side out af
woy. Jock ond rubber cord sup-
plied to extend length to S5

feet. Removoble rubber eor
cushions, Brond New—$13.50
Volue

Stk. No. 1TA37

SPEciaL bEn pair. $2.45

Type HS$30—8000 chm impedonce, Small
yet highly sensitive. Built on hegring oid
principle with eor fitting soft rubber
cushions ottoched to receivers . Shut
out outside ncise. Comfortable, light-
metal band easily shapes to contour of
head. Supplied complete gs iltustroted
with & foot cord ond PL35 plug, shirt
clip ond motching tronsformer for 8000
ohm impedance. Very popular for con-
version to mikes, telephone sets, minig=
ture crystol sets ond oll oround heod-
hone use. Brond New.. A Terrific Volue!
o. 1TA420X. l
Per Poir.... ’ .

5BP4 CATHODE RAY TUBE $2.95

Has 5 white screen. Quolab“ moke individuslly boxed
in cushioned corton. Brond Neow, Perfect, Guoronteed.

No. 36T 206. 2'95

SPECIAL EACH.

| ORDER NOW from this od—include postage.

|
FREE—the big NEW B-A Catalog No. 491, 132 pages of

Outstonding Volues. Write if you have not reccived it.

@ Burs TEIN-APPL(EM
" - "P‘ - "

1012 - 18 MCGEE SIRLET,
KANSAS CITY 6, MISSOURI

WE'VE MOVED

More Space—Better Service
3 TUBE PHONO 2 (2

AMPLIFIER - .
e — 2
*1.95 LL@_'J., o

—~—]

COMPLETELY WIRED,
VOLUME AND TONE CONTROLS

Set of 3 tubes: 5016, 3525, 12A6. S1.o0
Output trans. 30L6. - .35
Y Meg. vol. control with sw. A3
1”7 pm speaker . 95
5" pm speaker . . 115
6" pm speahker . 1.53
6x4” pm speaker = 104Y
8" pm speahker ........ . 2049
Wehster pickups . P 1.79
Astatic Cartridees 1.-T0A. 1.-26A 149
Alliance motor & Turntable. . 3 .50
VM 400 INTERMIX CHANGER. . .21.%5
:..E. Reluctance Cartridge. | 4.54
Phono Pre-Amplifier complete with

tubes s e+ 1.ssee .o 4.9
Phono Oscillator complete with tubes. . (.52
Oscillator Coil, 128A7. ... . ... ... .15

all prices F.O.8. N.¥.C.-on C.D.D. 259 Oeposit.
Write for free cataiog.

THE ROSE COMPANY

98 Park Place, Dept. C, New York 7, N. Y.

WANTED
RADIO SERVIGE MEN

Experienced men with cars for part-time
work on AC-DC receivers. Some traveling
required. Must be bondable. Pleasant work
with good compensation. Need men in or
near Davenport, lowa, Chicago, Indian-
apolis, Buffalo, Rochester, N. Y., Pittsburgh,
Philadelphia, Washington, D. C., Baltimore,
Md., and Boston. Mass.

Address box number 02
¢/o Radio-Electronics
25 W. Broadway New York 7, N. Y.

www.americanradiohistorv.com
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Miscellany

R-E CELEBRATES BIRTHDAY

Hugo Gernsback, founder, editor, and pub-
lisher of RADIO-ELECTRONICS, celebrates the
start of the magazine's twentieth year of publi-
cation by making the first cut in & cake espe-
cially baked for the occasion and presentad to
him by the editorial staff. Titled RADIO-CRAFT

for 19 years, the magazine enters upon its
twentieth year as RADIO-ELECTRONICS. Old

policy of service to all radiomen continues.

FRANKLIN DISCOVERED
ELECTRON
The actual discovery of the electron
was made in the United States by Ben-

jamin Franklin 200 vears apo, even
though it is usually attributed to the
English scientist, J. J. Thomson, a little
more than 50 vears ago.

Attention is called to the fact of
Franklin’s prior discovery by Dr. Rob-

| ert A. Millikan, president of the Cali

fornia Institute of Technology, who
was the first to isolate a single electron
and make extremely accurate measure-
ments of its properties.

In suppotrt of his elaim that Franklin
should be considered the discoverer of
the electron, Dr. Millikan, in a eom:-

munication to The American Jowrnal
of Physics, cites Franklin's letter to
Peter Collinson.

“The electrical matter,” Franklin

wrote, “consists of particles extremely
subtile. since it can permeate common
matter, even the densest metals, with
such ease and freedom as not to receive
any perceptible resistance.

“Electrical matter differs from com-
mon matter in this, that the parts of
the latter mutually attract, those of the

RADIO-ELECTRONICS feor


www.americanradiohistory.com
www.americanradiohistory.com

Question Box

[ =

e) 2-METER TRANSCEIVER

@ Please print a civenit for a very
compact  1ih-me transceiver.—F.M.S.,
Mars Hill, Me. |

A. The simple circuit shown in the dia-

gram can be constructed in a small case. |
The 3A+4 is used for both transmitting |
and receiving. Note that its filaments [

FISHPOLE ANT
|
L2 HIIMP PHONES
ooy

AT

Tl TRANCEIVER

L TRANS
| —

Cle 3-30sut =3
67,5V #
€2-50 nut b - ||].{

are paralleled for 1.5-velt operation. |
The 185 is modulator and audio tube. |

Be sure to keep all wiring as short
as possible. Vary the coupling between
L1 and L2 for best operation as a super-
regenerative receiver. The same coup-
ling is satisfactory for transmission.

The coils are self-supperting and can
be wound with No. 16 wire. L1 has five
turns, 3% inch inside diameter, spaced
to occupy % inch (adjust to cover
band). L2 is one turn of the same diam-
eter placed at the end of L1. L3 and L4
are chokes wound with 50 turns of No.
36 wire on 10-megohm resistors.

SINGLE BUTTON
MIKE

T
"ﬂ ~6n.5v J_

o) ELECTRONIC TIMER {
@ Please give me « design for an
electronic timer adjustable to a maxi-
nium of about 2 wminutes—R. R. K.,
Vallejo, Calif.

A. The diagram gives the circuit of a
timer with a little more than 2 minutes’
maximum time. The capacitors connect-
ed to the range switch and the 10-
megohm potentiometer are the timing

W7L7-67 2.5Ka-5Ka COIL
Ln RELAY
450V |
FINE ADJ [OMEG E:' |
i |
ot 117V JOUTLET
TIMED [CIRCUIT
Tvac SW |
g RELAY CONTACTS
— NORMALLY CLOSED
af e
: L |
e CHARGE
R0
y S

11 /600 PAPER OR 5, TUBULAR
RANGESW Sy o PR G |

components, The maximum time can be
increased somewhat by adding a third
position to the range switeh, with a 20-
to 40-uf paper capacitor.

The contrel switch normally should
be in the CHARGE position. When it is
thrown over to TIME, the timing c¢ycle is
automatically started and completed. |
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Use the NEW

Amo Miniature
TUBE PULLER

“Prevents Tube Breakage and Burned Fingers”

1t's easy to remove or insert miniature tubes
with the new G-C Amo Miniature Tube Puller.
Inserts or extracts tubes where fingers will not
reach—into hard-to-reach places. Saves time

and money.

No. 5093 Miniature puller .

write for catalog, Dept. D, or see vour distributor.
(DISTRIBUTORS: WRITE FOR DETAILS)

Manufactured by

GENERAL CEMENT MFG. CO.

ROCKFORD, ILLINOIS, U.S.A.

“Don’t Get Your

.Net 99%9¢

Fingers Burnt”. ..
.S’dy.‘i fpeedy

Net Price

99¢

EVETYSEWVKEHUUH

www americanradiohistorv. com

A Combination VOLT-OHM-MILLIAMMETER plus
cAPACITYD REACTANCE.

0 to 1.3/15/150 Ma.;
SISTANCE: # to 500/100,000 ohms, 0 to 10
Megohms, CAPACITY :
to 4 Mfd., (Quality test for ehctrulytlcsl
REACTANCE:
Ohms to 3 Megohms. lNDU(‘TANCE: 1.75
to 70 Henries; 35 to 8,000 Henries. DECI-
BELS:
-+ 5&.
The model 670 comes housed in
a ru9ged, crackle-finished steel
cabinet complete with test leade
and opernmy instructions. Size
312" x Tl x 3%

We manufacture a complete line of radio test equipment.

Write Dept. RC for FREE catalog today!

SUPERIOR INSTRUMENT CO.

227 Fulton St.,

at your reqular jobber

INDUCTANCE and
ECIBEL MEASUREMENTS

D.C. VOLTS: 0 to 7.5 15/75/150/750/1500/
7500. A.C. VOLTS:
1‘300 3000 Volts. OUTPUT VOLTS: 0 to

¢ to 15/30/100/300

£0/150/300/1500,/3000. D.C. CURRENT:
0 to 1.5 Amps. RE-

001 to 2 Mid., .1

700 to 2700 Ohms . 13,000

10 to +18, +10, to 438, +30 to

284

New York 7, N. Y.
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| FREQUEN_CY / ;
MODULATION

FUNDAMENTALS = APPARATUS
e SEH.‘"[IHHE
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Engineering,
University,

trical

fumbia 44

trations. $3.00

to one of radio’

developments

SIMPLIFIES SERVICE —

ENGINEERING PROBLEMS

11 takes more than oniinary Fadlo servicing Kimvledge t
handle the rumnticate

maxlern F-M work  This
and electrical cobx tant his been speeifleally wrilten, firs

new book by a well known rali

to held you nndersiand ¥F-M elealy and secomd, to exblain

e
! T.-,t’.&!‘ﬂ“‘.-‘l‘ GONTROLS ABVE LNEg
a ruplous 6.3VAC

fully Just himv 1o Zet abiout pilinge F-M \\<irk.

o iy
BY NATHAN MARCHAND
Radio and Electrical Con-
sultant, Lecturer on E{?c. 1
0

pages, 6x9, over 300 illus
1 moadern guide

fastest - growing

spechal problems atd methods of

— Question Box

PHOTOELECTRIC CONTROL

®
e My problem requires nine photo-
. | eleetric civenits wired in parallel and
connected to indicator lamps that light
when their controlling beams are inter-
rupted. The indicataors must renain on
for 16 to 15 seconds, The light beans
are interrupted for about 0005 secand.
Will you prepare a dicgram of one of
the countrol circuits?—J.W., Alameda,
Calif.

A. The circuit shows one of the con-
trolling circuits and a common power

supply. An adjustable pulse-lengthening
circuit, R1-Cl1, assures relay operation
with very short interruptions of the
beams.

When the slider of R1 is at A, full
effects of the lengthening circuit are
had; at B the effect is cut out. Capaci-
tor C2 controls the length of time the
indicator is on. Its value may depend on
the tension of the relay spring. Experi-
ment with the value of R2 for best re-
sults. A 1:1 line isolation transformer
may be used if desired.

TO 8 OR 9 MORE INDICRTOR LAMP CONTROLS

r POT TER-BRUMFIELD RELAY LM-11-DPOT r
25K ,-", i
8 9294 | -y L o
LIGHT SOURCE 15K 2w o= _T)'
- T ey
W
- 10K
8
Tor
s
10-20MEG ¥
=

Py
WYY

INBICATOR

LAMP JITY
N

SUFFICIENT CURRENT RATING TO

= g

]

HANDLE LIGHT SOUHCE?

Whh 8 noninum matles. but
use of easlly e 2 rz:liun:ii. sche Alagrany _— 47 S+ TSMA RECT J +105Vz 0C3/|VRIOS
and girartic Job exambles, iU G it [0 [llﬂ] A, Ay
a::‘.ll ot fred tnll;lallmll.ll;asl(' ‘lh-uryt. rlu-ul;s.": ll-\w VAL o o 1K /I0W ]
itlers, 1ve ! i equipment e fully  ex- | 4
:;\Iﬂl:letl—a.nd spedial |-|lr:I|'|hIas'i‘s is ;li:.:r:ml o up-ro-the | 200MA RECT 0:2250¢ 3
Ill'l'lqllll' m;-llnxls of inslalline,  adjusting  and repaiing 2FUSES -
P reeebvers. l
Ilq-r:~“:|“.\r|;1r tusertips ¥ Necessary T Haify ] = fg—uov
for a comblete viderstandi from eir NIVAC  SWi 1 82 80 == 250v TS
c:ultl nvcullurll_tl{i-. llll{lllll{ﬂ“" i 3 ».m“Mhi i 0
uipment, " - S| udtits., recelvel eI -
;-Ir\ll:-ll:ﬁz proce ' and lmllmI otlwr  essential sub- L 270K
jeets. Larticular attention s pail oo owdining twe im |_LINE ISOLATION TRANS
Bortant puints of lilference Delween FMand ondhuany IF OESIRED 40 | 250v +25 200V
AM work. —
HERE'’S WHAT IT INCLUDES . B
1 Fundamentals of Mod- ‘Io Amplitude Limiters ‘-"7.-"-.- A 5 S
* ulation * 4 /10w
9, Fidelity of Band ], RF Amplifiers. Oscil. TSMARECT OA3/VR75
¢ Width Reauirements * Ilanws. and Converters "
e P R LS 12, [plermediate £ e e n7VAC PL ] 6.3v/124 (TWO 6A.UNITS CAN BE USED)
& Cirtuits 3
4. 00ees e 3 B | e -
S. E'I'::I:':;:" Control 14.F™ Transmitting An-
6. Direct FM Trammit: & W eceiving An. | ® RADIATION MEASUREMENT
* te . . . geAn .
7 Phase 1o Frequenty e o I need a loop antenie with a picknp  knowa charecteristies—P. 0., Chicago,
B 16. . | about one-half the signal field strength I,
ransmitter: L) P . » N
8. e tation 17, FM Servieing inomierovelts per meter. [ cant Lo nieus-
g Phase Mndukation 1 . B
Q, FM Detectors 1§, Phasor  Calealations, Im‘(’ radiation on 600 ke from wived A, Close-wind 56 turns of either No.
¢ ete, y

READ IT AT OUR RISK!

Wepe 50 snec vl want te keep this new FRE

QUENCY ATONULATHN hook for day to day study and
Il gladly send il to ym for 1 alays
ek1v it brings
levelopmetns i this fast-grwing field,
Then declde whether or nat you want lo by it or e

the ti-k! Send no money, just mail

referenve, that o
examination. Me:l
you up-to-date on

it carefulle, See hw

reen it We'll 1k
tha coupon now.

10 DAY TRIAL COUPON

Clty. Zone, State

1 Dept. RC-f18. Murray Hill Books, Ine..

§ 232 Madison Ave., New York 16, N. Y.

b sena At hand’s FREQUENCY MODULATION
0 for I ddays” cramination on approval, Ino 10 days 1
0 will = E [ . oor teruin book
1 boatpald. wtaze pald on earli orders: same return
g trivilece. (Buks sent on apmoval in U. S. only,
g I'rico outside L. S, %550 posipuld.)

1

I Xame .ieveiiinienns 00600006600 sesssissitinaienses
1

]

g AGAREsE Jorieeiorarrrrarecioreneiaiiae
]

]

[}

1

g Occupation ...

ol

wireless systems to make sure it does
nat exceed 15 mieroralts per meter at
a distance equal to N/ 2.

: My recciver (its iupni impedance is
300 ohms) already  coalibrated  in
microvolts, so the wntenna shueld have

is

| ]
e [ have built the signal tracer de-
seribed on page 8 of the 1946 Ramo-
CRAFT Reference Awnuad. [ rwonld like
to install an electron-ray tube us « sig-
nal-strength indicator, Can you snpply
me with a divgram—H. V. Z., Hanford,
Calir.

A. The GE5 shown in the diagram is
inserted in the signal-tracer circuit be-
| tween the audio input and the grid of
the output tube. Some gain is added, be-
cause the triode in the 6E5B is used as an
amplifier.

wWwWwW americanradiohistorv com

18 or 20 d.c.c. wire on a 34-inch-square
frame. The signal pickup will be ap-
proxinmtely 7.9 uv in a field of 15 micro-
volts per meter. The antenna should be
located very close to the receiver to
avoid the effects of long leads.

SIGNAL STRENGTH INDICATOR

8J7 BES
MICA 000! 22087,
g1k Lz me—!—-u
| 3 0
-7
250K | To GRID GLG.__'
8+ —1 | é 5 500K
200K l 270K
—
so% I x
J = |
—
AFINPUT |

OLD TRACER | stagt ACDED

RADIO-ELECTRONICS for
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__Try This

ANTENNA INSTALLATION

When installing an antenna on the
roof of an apartment house, it is often
necessary to place insulators on the
outer wall of the house to carry the
wires down to the window. It is very
easy, when leaning over the parapet,
to drop the star drill used to make the
necessary holes.

To prevent this, tie a length of waxed
wire-lacing twine to the star drill. The
wax will keep it from slipping. Tie the
other end around your belt. Then, if the
drill drops, you can just pull it up again
with no damage to life, drill, or other
property.

LAWSON NORMAN,
Los Angeles, Calif.

CRYSTAL DIODE POLARITY
To find the polarity of a crystal rec-
tifier, measure its resistance with an
ardinary ohmmeter. When the test leads
are connected for minimum resistance
reading, the polarity of the meter’s bat-
tery voltage indicates the polarity of the
crystal.
Norris McKaMEY,
Davenport, lowa

TV TUBE SUBSTITUTION

Recently I built a television receiver
using a TEP4 picture tube, Not satisfied
with the picture because I had to darken
the room when viewing, I replaced the
TEP4 with a 7JP4 with very satisfac-
tory results. Since the tube pin arrange-
nents are different for the two kine-
scopes, the 7JP4 using a 14-pin diheptal
socket instead of the 12-pin one needed
for the 7EP4, the wiring had to be
changed. All voltages were left the
same,

The table below shows the wiring

changes:
Tube Pin numbers
JEP4 | 34 67 8 9 10 11

JJP4 1,2 10 5 7 9 11 B8 3 14
Joun URrBANOWICZ,
Warren, Mich.

DIAL SCALES

To make a precise, commercial-look-
ing hlack dial scale with transparent
white numbers and markings (to be
used with back lighting) draw the scale
in normal size. Using this as a model,
make a copy five to eight times as large
with black India ink on smooth white
paper (obtaining at an art goods store).
Your local photographer can make a
high-contrast negative of this large
drawing on sheet film, the negative to
he the size of the small original.

This negative is the dial scale. The
background is black and the lines and
numbers are transparent,

G. P. BRUNTON,
Kingston, Ontario

HIGH-VOLTAGE SOURCE

When a cheap source of high voltage
at low current is needed for experi-
ments, use a 5- or 10-to-1 audio coupling
transformer. Connect the low-turns side
to the 117-volt line.

Norris MCKAMEY,
Davenport, lowa
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REVOLUTIONARY SOLDERING IRON
1|J‘||.;\flsu.,.' Soldetron

Tr. Mark Reg., Pat. Pend.

For Eas:er, Better Soldering—on Any Job!
® Weighs only 3 os., yet can do the job of a 200 watt iren.
® Heats up in twenty seconds from a cold start; saves time.
® Fingertip control; permits soldering without fatigue.

> -m—‘
B
Ready for attachment

and operation on 110

V A.C.. 50-60 eveles, M ——

through transformer ™=

supplied with iron, or

6-8 volt AC. or D,C. witheu! transformer (from an automobile battery)
Overall size 9'.':. 15/16”; ship. wi, approx. 4 |bs,

® |deal for fine precision work in "hard-to-reach” places.
® Readily interchangeable tip-heads; no cleaning or filing.
® Retains heat with switch off up to | minute; efficient.
* Bakelite handle;: cork covering, for comfortable cool grip.
PRICE, including transformer and Tip-Head “A." $13.95
59 higher west of Mississibpi; fair traded.
tsk vour distributor, or for further information write to:

TRANSVISION, INC,, Dept. RC, NEW ROCHELLE, N. Y.

In Calif.: Thansvision of Cal.. 8372 Santa Monlea Bivd., 1lollywood 46

— —— —~ =
It is easy to learn or increase speed
with an Instruciograph Code Tea 5
Alords the quickest and most prac-

ticul method yet developed. For be-
ginners ot advanced students.

Alr:hn;bla tepes tf.:om ‘bcginner'ﬁ :o. 10y :l"_utes ............ ... .49
siphabet (o typical messates ‘on 3 o. 1626 Tubes ..... ... .89
e renar e R, 0 VEM No. 1625 Tubes .. . ... R 49
ENDORSED BY THOUSANDS! CRYSTAL PICKUPS

e T e S A L o List $6.50, our price . ... ........... $1.95

literally takes the Place of an oper-

McClintock Meters

atoT-instructor and enables anyone to . A
!lh'onm nn: ::meéde:u :v:n:‘f:t nlu' seful overators nave 0-500 th 3 dsquare . FENTELE: $1.95
w’:f:?: "::any 'lor conve:unt r:nhlm-nd purchase ynhn- w:’i‘;:"f‘o: ouol"bu?::".i:\ N:r ‘_""I’z'

INSTRUCTOGRAPH COMPANY

4701 Sheridan Rd., Dept. RC. Chicage 40, M. {

Zgﬂfmf Souno Equipment Co.

§01-503 Jeddersen Ave., TOLEDD Z,0HID

I 1, New T tuhe TELEKIT with latest approved dr-
cuilz. 13 channel factory pre-tuned Tuner. 1.F.
provide maximurn £ain and picture definition. PAS\'

Get this Valuahble Bask STEF RY STEP INSTRUCTION BOOK. Specially
wriced—less  tubes $57.50

r . New 10* tuhe TI-"I.H\IT same as ahove but using

— 107 picture tube. Less tulic .397.50

] 2 Cumblete TELEQUIP TI'.I'J':\ ISION IIADI(), 23

f M } tunes aml fise rectifiers. In light hleached ot dark
OF FErety [I;II'I'III'III'Ig Mabliogany cabinet, Wonderful perfortnance!  Fauiva
lent ol’ lhe £370.00_Natlonally_Advertised Televistion
Set.  With 7 TELEV. TUBE. SPECIALLY
PRICED .-$145
ALLIGATOR TFORTARLE CABINET. Eueh Per 10
For any changer. 17%~ x 17%" x 10"

Cut_out for 6% speaker ©7.95  75.00
; TINY LooP J\\Tl-\\\\ for smail
Here's s PRACTICAL get .,, mno books fust off the pmlnhle sets 4" X flg” 29 2.50
press! Gives you '‘know on everything fin TIN IRON (ORE IF. TRA\\Q'
Radio lnda) Basic nrintime: to newest in Telev! I'OR\I}'R\ -hﬁ KC ",6 x 'A
sion  and M —how  construct, install., gervice. Patr . 95 9.00
Litest “trouble- hooting methods. 1000 liustrations. SPEAKEHS
over 1500 pages. idesl for reference or home train
}nl To prave hmr”valuable these RTeat books can be i’l HSONobmp § e, Moo
0 You. CoVne will give you a FREE copy of our 3= |~u with 5018 sutbut t f 3 ]
new, helntnl 150 New Radio Diakrams Explatned’* 8= 2750 ohm m:auo on.m'i“u’}ﬂ'?“é‘v" i o8
output transformer 1.5% 00
8+ PM VERY SPECIA 1.39  13.00
BRI MRty 15 B8
amination, together with Radlo Diagr: = e OF. llmt'l .
over for 7 days. 1f you Ilke it "ndlk’ll;hl"lh = ‘ 12 Dynam!c 450 ohm field m' 1000 s $3.00
after 7 days and $3 mouthly until $16.75 is paid.
It you don't want the set ITS
‘l"\e‘l)tjl[;IlNG and  you owe ,";oo'w ChRo, Tel. Vol. Cont. & Sw
o 3% 3.s0
keeD "h!n:img'a:“;.r!: - Ahll"otller nizex’ Vol. Cont. & %w. 3~ s ,:o
SEND NO MO Cou B ] 500M 1 mer and 2 meg tapped Con. )
PO 1 troly i +.50
and [ 3 3:;:“‘,"':3 Mfd, Nat) ‘Brand’ Flectrolytic i P!
Eel your gift book L | B | L0 % 30 Med CNatl ‘Brand B F 2
= . 40 x u) AMfd, Natl, Brand F. P. o
for dnlmz it! Send i (| denser S onn = 3.7%
-m mil 215 volt Power Transformer . CAm H.00
i Mil, 212 Volt Power Transformer. , 1.F& 18.50
.- Mil. & Volt Power Transformer 1 mn 17.30
HOOL, Dopt. 83. e et Maunt 5 “hection Aute 1 ® 1400
500 Seuth Pmﬁn: 8t., Ch cuo 12. Iltinois Lerial 1.78  18.00

OK. Send me, Dxipaid, Coyne’s new 5 volume set, i watt. AC_Amplifier with cover ‘using
APPLIED PRACTICAL RADIO™ for T Dass FREH tuhes No. 6X5. 6LA. AR, BECT, Lok,
IRIAL per your offer. Also send, ahsolulely FREE, 3 » y
170 New Radio Diagramms Explained” as a gift. Write for aur mew 1948 illustrated Catalog.

|
NAME AKE RADIO SALES CO.

ph Strest, C ]
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We're GILDING
the LILY!

Ihe

NEW, IMPROVED
Model 7-B-1,

engineered
to meet YOUR needs!

Carefully engineered, and manu-
factured of the finest materials,
the ESPEY Model 7-B-1 is spe-
cifically designed to meet the
most exacting requirements for
a replacement chassis, and will
lend itself to any type of installa-
tion, This model is drift-compen-
sated, AM/FM, with 10 tubes
plus rectifier. Supplied complete,
ready to operate.

Send to DEPT.C-11 TODAY for
FREE LITERATURE

ESPEYMANUFIBTURIIG COMPANY, Inc

528 EAST 72ND STREET, NEW YORK 21, N.
“ESTABLISHED — 1928"

GADGETEERS, etc.

Blower Type FL,
style 11711458,
Serial No. KO,
B 1 SV 400 cycle
¥ 6700 RPM. Used
by the army to
ccol transmitting
tubes in Radar
sets, Blower ideal for
radio builders, pho-

tography (dark room), etc. 5295

Our price ONLY
PRICES FOB. KANSAS CITY
Write for new catalog

NAT!ONAL SURPLUS SALES co.
723 E. i8th st, Kansas City, Mo,

HAM RADIO OPERATORS

SOLDERING METAL

It is often difficult to confine solder
to a neat, narrow band when making
long seams in sheet metal. A method for
overcoming the trouble, suggested by
A. J. Richards in the British magazine,

2 GREASE CRAYONS BOUNO TOGETHER

THICK CRAYON LINE
ON EACH SIOE
OF SEAM

Mechanics, is to use two grease crayons
(sometimes sold as “china-marking”
pencils),

The crayons are bound together, as
the drawing shows, and marks are made
on each side of the seam., Because solder
will not stick to the grease, there will
be no overflow unless an excessive
amount of solder is used.

FUSE INDICATOR
Plastic night lights, consisting of a
neon lamp embedded in a plastic shell,
on sale at hardware and department

FUSE | EII e
-

# Vel
FUSE BLOCK RONGS BENT

stores, may be used to indicate blown
fuses.

Bend the prongs outward, as the
sketch shows, and attach spade lugs to
the ends. Slip the spade lugs under the
fuse block connection screws. When the
fuse opens, the current passing through
the neon lamp will make it light but will
be too small to cause any damage to
cireuits.

RicHARD L. PARMENTER,
Middieboro, Mass.

NOISE ANTENNA
The 6,600-volt power line passing my
house creates a very high noise level in
the receiver. I ecut down the noise con-

F

NOISE ANTENNA PARALLEL TO POWER LINE

COAK LINE.
My

SHIELO

ANT POSTS ON RCVR

)
SIG.PICKUP ANTENNA

www americanradiohictorv com

Try This

ne

siderably by using the out-of-phase
bucking principle.

As the drawing shows, the regular
signal-pickup antenna is at right angles
to the power line, The noise-pickup an-
tenna, half as long, is parallel to the
line. Each antenna is connected to one
side of the receiver's antenna coil. The
center lead of a co-axial cable is used
for the signal antenna, and the shield-
ing for the noise antenna.

The noise picked up by both antennas
from the power line is very nearly the
same, Since this places both ends of the
antenna coil at nearly the same poten-
tial (and the same polarity) as far as
noise i1s concerned, the secondary of the
coil picks up little noise. Due to the
differences in directional orientation and
in length, of the two antennas they do
not pick up the same radio signals, so
signals are not cancelled to a great de-
gree,

250-uuf variable capacitors in series
with each incoming lead would help to
balance out the noise more effectively,
but it was not necessary here.

CHARLES C, COFFIN,
San de Fuea, Wash,

AUDIO TRANSFORMERS

Audio transformers with a 3 to 1 or
3% to 1 ratio are useful for giving a
voltage gain in circuits which originally
were R-C-coupled,

The audio sections of some old re-
ceivers do not have enough gain to per-
mit a crystal pickup to be used if the
usual method of connection is employed.
A transformer, hooked up according to
the diagram, will increase the effective
input to the amplifier.

Where medium- or low-mu triodes in
an amplifier do not give enough gain
when R-C coupled, two stages can be
transformer-coupled. The step-up ratio
from primary to secondary will increase

—

KTAL PICKUP 123

@

the gain. Other operating conditions, es-
pecially the cathode-bias resistor, will
have to be changed to accommodate the
higher plate current.

G. N. CARTER,

Nanainio, Canada

(While the transformer will step up

volume when used with a crystal pickup,
it will almost certainly ruin the fre-
quency response.—FEditor)

300-OHM LINE

The 300-chm ribbon used as transmis-
sion line for FM and television antennas
is insulated with a plastie material that
can be melted easily, To seal and
weatherproof a connection to this line,
cut a strip of insulation from a similar
piece and melt it, allowing the material
to drip onto the connection. This plastic
eatches fire easily, so pick a safe place
to do the melting.

ALBERT LoIsCH,
Darby, Pa.

RADIO-ELECTRONICS for
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. No passitility
™ Altiietine )
f Good

1949 MODEL MUTUAL CONDUCTANCE TUBE TESTER “"'ﬁ Tonute

Sl Inhes 1ewmiing U RBad™ or bad tubes reading U Goml™
vatal to any on th
. Front panel fuge . . . Individual '«uknl-u for all tube

nel and cise

L Ixmie eomidne
12" mel
ol

] \wll as a4 |
goamid complete swirelie
8 gas content and |l1-lvcls

Wi ket i anpesranee L o, .

e 1y

fiomn 75 wll: ([ h
il -

Hexihitity allow all presipt amd future tihes 1o be 1 ool e s e b las .
!. gharts or opens pn eael) individygl section ot ai1 | tubes eluling vold esthode, magic amd voltage reguistor ubes
- as well as all ballast resistors. Maae of the ||ullul|all) knm\‘n lll.mul.ulunr withlield because ot shecial nrice ofter,
Model """ —Nloping fronl counler case..,.,... 000060 00000a0G000000 $49.95
Mode! P —ILamdsome hand-1uhhed poriable case, 54,95
K T suilt in-1oll ehart with either of ubove $5.00 extra.

CONDENSERS—PAPER TuBULAR aun \\v._ my, ,ne2
—23c: 3sc; ELE

01, .05—9¢: .1—I10c;
LYTICS. 2uih —20¢ ; 1
20/20mra 30720 150w —36¢
105v—34e: 16mid 3/ 0v—-B!
49¢; 2mifd 6U0v—29¢: 3X.lfd 610v—29¢,

Dc‘

. .005
CTRO.
Sumfd 150v—23¢;
Sumtd 13v—43¢; sfd
Sc; CIL CONDENSERS: 4mld 600v

HEAT GUN

Streanilined pistol grip heat gun in vivid red housing, that
delivers a powerful 20 Cuble Ft. per minute blast of hot
air at 160 Faheenheil.  Ordinary blowers have small fan

SPEAKERS —Thewe I'M speakers are the finest that are avail-

ahle. Al lave heavy oveisize Aoico ¥V omagmets.

inotors, but this has a litetiine-lubricated AC-DU motor of
the rugked varuuln cleaner (¥pe, that produces a hurricane
of either hot or cold air. Perfect for blowiug vut dirt or

. ﬁs 'f::— széfé% dust Trom radio chassis, (lrying oul iknitioh systems, warm-
L1G lor $9.50 ing up carburetors, quick-drying paint, thawing out radia-
.. 6 for $8.70 tars of water pipes, efe. Warning:— Keep this away iro

.+ 6 for 821.59 your wife, of she will b Using it to diy her hair because

+« 6 for $20.50 it will do it in lali the time ol her mdinary hair iyer.
n 2 ;:: ggg‘;g to say nuthink af her using it to iy stockings or clothing, o1 dehost the refrigerator instantly. Only
' 6 for $12.00 $12.95. Satisfaction xuaranteed of moned fetutuletl it returned prepaid witlun § days.

GENERAL ELECTRIC 150 WATT TRANSMITTER
Cost the Government $1800.00 @ Cost to You—BRAND NEW—$'|00 00

This is the famons transmitter vsed in UK, Army
a1l kllmsiul'

n fefvice. hnder

haxe bech pirovel
meuns of plu
aml antenns 1 circuits—all o
amd dceessories e fnished in Dl
paniel. Here are the specitlearion
20 mater band with slishv modlg
and hand  ecalibrated. POWER

SUPILY

wbblied complete wilh

il
structions are fni-bed 1o opetale sel from 1HV AC, !
all tubes, dynamotor prwer suppy. Seven tuning wits, antenna tuning unit and cssemial pligs.

$100,00 cheetive Oct, 1, 1948,

LNCY
fom fur which <I|.n.r'
AMMPLIFIER: Newhalizol
coupling cirenit which matchex bractically an¥ lengzihe and
motor which farnis
EIVA

rlass
a

1030V at

atd ronstiuetlon
is « il by

il v
iled, Ilwlmn o
tigsd wlith
SEL Inbes,
wlts, Comp
llu.. o e
T Price inereases to

22304

mervice mah, amateur,

BRAND NEW
BL-221 FREQUENCY METERS

GENERAL ELECTRIC RT-1248 1S-TUBE TRANSMITTER-RECEIVER

TERRIFIC POWER—(20 walts! v any two instanily selected, emslly pre.adjusted frequencles from 435 to

o B N \ ”
with cahlrating Crystal and mlt'(‘er udnu 3 m:n ln:“[llullmlr w;nerq:leeme :ls}e A an n:ul.l thl.var.unc ;{10 lll“‘m" Ine
ali o “imi . &s Arst deteclor and osciflator, and = - s with slug-tun €. rans-
caliiration charts. A precision formers.’ pius’ a 'THT, 7Ed's and IFT's. In 4ddition unit coniaine ® reiays drsifned to gpeate any son of
. o i - externa quipment when s a recelvs BIgM A rom & similar set elsewhere, Originally designed
frequency standard that is use fur 12 volt operation, uowe‘ suppl Yn not In Iuaed as It 46 & cineh for any experimenter o connect Lhis
ful for innumerable applica- unit for 110 AC, using upply ca; DC at 133 MA. The ideal unit for use In mobile of
statlonary service in the cuuen 8 Radi Telepnnnu HBand where no llcense (8 neccssery. [Instructions and

tions for laboratory technician, dirgrama supplied for running the RT.1248 transmitier on sither code or vuoice In AM or FM transmission

or receplion, for Use as a mobile public address systeém., on B0 to 110 Mc, 3s an FM bmadceast recelver,

and ex- as a Faceimilie transmitior or recelver, as an Amaleur Televieion transmiiter or receiver for remote con.

tro]l relay hookups, (or Gelger-Mueller counter applications, It gella for only $39.93% or twn for $%3,90,

perimenter at (he give away 12 desired for marine or moblle use the dynamator w hich will work on either 12 or 24Y¥ DC and supply
nrice af only $75.00,

all power for the sct is oniy $13.00 additional.

cator-Oscilloscope complete with all tabes and power

RT1711 Brand New 12 Tul)c,.llU Volt Receiver-Indi- TERR'F'C VALUE-— 6‘—}

supply. Has telescobing hood over scupe tubes, which
is equipped with a iletachable calibrated screen. Has PORTABLE ELECTR'C DR"—L

centering and amplitude controls and two video inputs,
A natural for television ......iveevienrerions. 8

SELENIUM RECTIFIERS. All types arc rated at 130 Munt camenient (ype swvich, st
V.A.C. Do not assort tu make quantity.

73 MA . .,..... .70 19 fnr 6.50
100 MA ........ .75 10 for 7.00
150 MA ........ .80 10 for 7.50
200 MA . ,...... 105 10 for 10.00
250 MA ........ 1.25 10 for 12.00

a5 deposit oe LS ull  1efuml i returned  prepabld o within  five  days.

39.95 (Sold at less than ecstahlished factory price so we cannot mention brand name.)} o
only £20.93 equinted with '~ 1y x Gemved Cluek aad Key, e
Nuw ntermitient i dudl, tan ruil size i tool,
- balance tike a six-shooter.
iecision eut ears—imbine e cooling Dower— 4 long hiushes.
No stalling ander hoaviest taesstue Sevase of powarral e Volt A-DC meotor and | L3
50 for $31.00 multinle ball thrust i, |
50 for 32.50 Other hearhngs self-alizeing lretimeslubricating  Chrysler Oilite ype.
50 for 35.00 Made for s vem-in and yeoa- serviee In Plant wr o constiuection jobs.
50 for 47.50 Amazing perperuiel fo |3. [ e sures your of a lifethme of 1rouble-free use. d
- -

50 for 57.50

s595 Takes Both
BIG BARGAINS

{, ALUMINUM GEAR BOX 1%£8%7 thar con-
fains o powertul eleete mators and  tuo
matehed gear tians, 62 gears an all warvng
in size rrom Y% 1o 4 inches in diameter. 't'lna
nnil 1% 1eadhly canver te

tenna or any other similal Ute. .. .. S! 00
2. SENSATIONAL FASCINATING, AMAZ.
ING SELSYNS. Hiand new selayns made by
G. F. Co. Two ar e cunneeted foset e
work perteetly an 110 V.AC, Any 1ot

the shaft of one selsyn and nll uther s o
to it will mtare exactly as wany den
the same direttjon, tollwing M N TR
the units were connerted foagether by sharting
instead of whies. Thie i§ tine whether vou
twist the shatt ol the naster wmt 2 tracs
tiin of a  resoltion w many  evolutions,
1'setul for nnz the dhrection of weathe
Lanes, rotat tiynal antennas, o1 con-
t1olling inn able operalions trom a diss
tance, Complete  with
diagrain and  ingtruc- ] .
i '

tions.  I'er |||ah"llnl .:[ s r('(

Pair vl 84,95 : ..

Cable Address: BUFRAD

SCR-274N COMMAND SET

The greatest radio equipment volue in history
A mountain of valuable equipment that includes 3 re-
ceivers that use plug-in coils, and consequently con be
changed to any frequencies desired without conversion,

el TRl Also included are two Tuning Contro! Boxes; ! Antenna
*.ai’_w Coupling Box; four 28V. Dynamotors (easily converted to
"ﬁy__f:f"] 110V, operation); two 40-Watt Transmitters including

crystuls, aond Preomplifier and Modulator, 29 tubes sup-
plied in all. Only a limited quantity available, so get
your order in fast. Removed from unused oircraft and in
guoranteed electrical condition. A super value at $34.95,
incfuding crank type tuning knobs for receivers.

PE-109 32-Volt Direct Current Power Plant

This power lant consists of a EKasoline engine that is direct coupled to 3
MU watt 32 wolt DE This unit is Wleal for use in locations that
ate ot setvieed by comaereisl powel of o 1 many of the surblos itenis
it reqnire 21-328 14 for opeation, The price of this pawer plant is only
$79.95. We cun also supnly 3 eonverter that will supply 1oy AC from the
ahove unit o from 4y 32V DC semce for $12,95,

Each of the PE-109 power plants that we sell has been actually run and tesled for output by us
before shipment. Above price is FOB Buffalo,

NOVEMBER, 1948
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RADIOMEN'S HEADQUARTERS -
BUFFALO RADIO SUPPLY, ONE OF AMERICA’S LARGEST ELECTRONIC DISTRIBUTORS,

WORLD WIDE MAIL

ORDER SERVICE
IS IN A POSITION TO SUPPLY MOST

OF THE REQUIREMENTS OF FOREIGN PURCHASERS, DIRECTLY FROM ITS GIGANTIC STOCKS OR THOSE OF ITS AFFILIATES.
EXPORT INQUIRIES ARE SOLICITED BOTH FROM EXPORT HOUSES AND FROM FOREIGN GOVT. PURCHASING COMMISSIONS
HERE AND ABROAD. EXPENSE CAN BE REDUCED AND REQUIREMENTS FILLED WITH A MINIMUM OF DELAY BY CONTACT-

ING BUFFALO RADIO SUPPLY INITIALLY.

COMPRESSED AIR INSTANTLY, Anywhere!!

Portable  Adr  Calupréssor  and
storase tank. DRuagedly built or
best matetials using lifetime lu-
bricatedl hall-bearink on connect-
ingk rct and oll imprexnated main
bearing on shalt. Unusual desiin
forever eliminates valve tioulle,
the most common tault in aly
roimpressors. PATENTED uniane
air intake systeny increases effi-
clency tremendously over olher
combressors 50 that ajr output is
much greater  than  thal  fromn
larger compressors powered by
heavier motors. Will deliver aPpioxi nately il eu.
inches of air per minute al maintained pressure of
30 ibs., or will inflate 2 M1 [ truck tire in less than
one minute. Colnes comblete with 100 1b. Rauxr, al-
though flnger-tip adiistment allows setting of wntpnt
pressure at any valne, which will automatically Iw
maintained. Works from any % H.1. motor. Uselul
for spraying paints or Iacduers, disinfectants, insee.
ticldes, annealing or biazing with natural gas, inflat.
ing tires, ete. P'rice $14.50 postage prepaid anywhere
in the U. §. Efficient, rompletely adjustabie syphon
type sPray gun cotnplete with 12 1. of 180 1h: testel
hose arallable for only $7.7% with .pint container,
also prepaid. 25% required on all C.0.Ix ordeis,
sond for free cstaloRs of 1adio parts and surplus

AUYO TRANSFORMERS—Stebs up 110v, or steps

down 220v to 110v—$1.95,

FIL. TRANSF.: 01\ 20 Amps.—$1.98; lnnrlul

Output Trans. % Wart _89¢: 1K Watt t,29

Watt—31.69. AUDLO THANSFORHEHS

B. Grid. 3:1—~78¢: 8. Flate to I

Heavy Duty Class Alt or K. I inputs—$§1.49;

eruet output 108 AC-IM et+—69¢; MIKE TRANS.
RMER for T-17 Share nueiophone, wullar te

l"l‘{‘ ouncer type—3$2.00. Stancer SR or DI mike t#

line or grid--$1.95.

POWER TRANSFORMERS—Hali-<hell type, 110V,

80 c¥. Uentertapped HV winding. Specity either 2.5

or 8.3V filament when ordering. )

For 45 tube m.—s:‘.u\' N

I-‘or 5-6 tube ~ets- lm'l\

1"1ate u-
Grids—79¢:

AV & 25w

TAMA
CTINMAL v N

8.3v
For 7-8 tube
two 2.5V ...
l-‘orl7‘ «8 tube

Aluminum gea
lul clectiie

ai
it i e

L or any ether s
ES—AII DPes In st

el il oof An o

BUFRAD CAR RADIO ANTENNAS

All of our car radio antennas are made of triple plated Admiralty

Brass Tubing. complete with low logs shielded antenna leads and

hizh quality fittings.

SIDE COWL—BR-1, 3 gsections extend to 68~.

unita—$1.50; in lots of 12-——$1.35 ea.

SKYSCRAPEK—BR-2 has 4 heavy duty sections that extend 1 | 1
98". This super-aerial nust he aeen 10 be fully appreciated.

Your price—aingle unitaA—$2.45; in lots of 12—82,28 en.

TILT ANGLE—BR-3, may he adjusted to all body contours. 3
Single unit price—$1.50; 12 lot price—

sections extend to 66~

.25 ea.

VERSATILE—BR-4, single hole fender or top cowl mounting
may be adjusted to conform with all body contours, 4 seciions
12 lot price—$2.75 en.
THE MONARCH—BR-5, single liole top cowl niounting, 3 sec-
single unit price—$1.80; 12 lot price-—

extend to 56”. Single unit price—$2.90;

tions exlend. to 56"
$1.35

AFTER SEEING OUR ANTENNAS AND COMPARING,
YOU WILL NEVER BUY ANY OTHER MAKE !

¥ .

Your price—single

BENDIX SCR 522—Very higkh Frequency Voice Transmitter-
Receiver—100 to 156 MC. This job was good enough for the Joint
Commandd to nake it standard Pqummem in everything that flew,
even though each set cost the Gov't $2500.00. Crystal Controlled
and Amplitude Modulated—HIGH TRANSMITTER OUTPUT
and 3 Microvolt Receiver Sensitivity gave good communication
Receiver has ten tubes and
{ransmitier has sevel tubes. including two 832°s. Furnished com-
plete unh 17 tubea, remote control unit, 4 crystals, and the spe-
cial wide haml VHF antenna that was designed for thias set.

up to 180 miles at hith altitudea.

Thesae sets have heen removed from unused aircraft and are gulranleed to be In perfect
rondition. We inclulde free parts and diagrams for the conversion to ° ‘continuously variable

frequency coverage' in the receiver.

The RCR 522 complete with 24 volt dynamotor selle for only $37.956. The SCR 522 i» also
availuble with a brand new 12 volt dynamotor fnr only $42.95,

Tiere

VACUUM TUBE VOLT-OHM-CAPACITY METER

are e features englneere

o this all nurpose
nt on (e W rt
only tn

nt than in any ether |
of price. Tt was de

1l
Hot
k

v {Tumut resist-

o ton vV (No dry dise
he aatracy of thls VAC-

[ llll lv mesohms,

»
balaneing FM «Ilwllmlnnlms.
r uilt intn probe,

tinish harl  wood  case,

Tlus nuuhndmg development of one of the leading manu-
facturers of test eQuibment costs only $39.95 complete
with all leads. as illustrated.

Super Special Ilu.lu 1 adualily  all i hullet
shaped URYSTAL MIKE of topilight mationlly Knnwn
U  oogogoproooonpgoppoanenngqnat oRaongogqs $5.95
Book on DRY DISC RECTIFIERS by H. B. Conant.
nationally e zed  au ity on  the «abject
Theony el al appdicallons. o . ... $ .25

STEATITE VARIABLE CONDENSERS

Lileal for Digh-liedwones apdleations Inreeeivers aml

Ty pwer Trnsmiiter HIRes.
SCREW DRIVER
STANDARD Va” DIA ADJUSTMENT
0 mmf  § 2 lnr

for $2.70

&
¥
N
£
$
£
8

I
Rutterlly eoudens
T sh]ul‘l

1 fol
r wilie for prices on
auantities.

WE HAVE avik 25n0mt VARLABLE
CONDINSE |l\ IN ®TOrK,

AUTO RADIO DEALER ATTENTION

Natia@aily advertised boand 119 ar rudieo that wlll
'ﬁl firactie ny oir. These itk vadios will be sire
thee Rite with your an-temers, They have pleaty of eyve

-\I wlue g hegt f other featores that no other
Ll ‘ll-s-i of oot van orer. Here are but g

Ihnlt in haftery ehmgor that will char@e a car bat-
=t for an cleetele shaver or gimllar olees
apidianee.
a ponerful & he umerlwlermlhm that
lm. lr~1vn lenser and  a st
st

Mnver ol b, ENE R T (]
installed, Sample—S$40.
in lots of twe or more,

BUFFALQO RADIO SUPPL

et nu.l Ih ix
aler Wrice. $37, 47

300 nlun'li;:lu duty
s Yhn 4

FILTER CHOKES: 200. a00. 100,
—59¢: dmn g Roa 3 1y

leat rv
In-nllinu’ " \I sl
SPLATTER CHO ES
CIHOK ES® :
bater e el Jeetionabl
DC resistance shtns. O
SELENIUM REGTIF]ERS—IM\
1.2 A saad b
iy

tir

T
alep may b used o low e 90¢.
30MC IF TRANSFORMERS, «ouble Slll'.. 1 utled-—25¢.
30 Mcz'SVIDEO AMPLIFIER PLATE COILS -Siug
1Tuned .

RT-1579 consists of a three stage. rasetde H3l9's and
(3 stage high #ain, high thlelity anaollfier
i . 1INV power sapidy on the sate 134y
which is protecred by o subsantlal steel

ier aud gants, Made by \Western Elees
trie with 1vpical dqualliy smnhe A
powvet v sformer and ofl eondensers. this amil i
ofniously Inlended 1o Blve Sears of Donlide free sery-
lee with no wore ueed for pepains than a teleplione.
Dhaceninecttz one whe each, feam 1he speelal inpit
amd ot llh-n will result in as high a fidelity
auplifie he ahtainml, Vour cost with tubes,
diggram III|| pmh Itat Inehuded—$14.95.

RT-1655 — 11 tuhe crystal  eontrofled  superhet re-
celver for 21-28¢ 1 operation.  Beamitul rhassls
aml  cahn ‘~(--‘ latest  fube -
minlatore Tubes a2l
Only a few available ato.o.ooiniiveannnn ,.$14.95

1000 CYCLE AUDIO FILTERS
Navy PD52010-1 low pass audio filters as
mentioned in the “Peaked Audio’” article in
June €°Q, and designated by the abwve num-
ber. are the exact eleetrical and physical
equivalent of commercial audio filter units
selling for $35.00 wholesale. They are in-
finitely better than the surplus “Radio
Range Filters” being sold for reducing
QRM. and at 2 KC off resonance for ex-
ample, a 2 section filter using PD52010-1 is
capable of twice the selectivity available
thru the use of the Q3-er (the B(453 sec-
tion of the 274N which has provided the
amateur’s previous highest standard of in-
terference elimination). EXTRA SPECIAL
~—NAVY PD?52010-1 with diagram....$5.00

www.americanradiohistorv.com

219-221 Genesee 5t., Dept.RC=ll BUFFALO 3,

RADIO SET SCOOP. Product of a fa-
mous aireraft radio manufacturer who
has abandoened the manufacture of table
model radios because of the flood of
government orders. All in 5 ply genuine
mahogany c¢abinets, both regular and
bleached. 6-tube models have tone con-
trol. Original list price given first—then
vour cost. Sensational discounts.
Model 565, Mah. or blonde. $34.95-816.97
Model 6618. Mah. or blonde,
$44.95-820.97
Model 663, Mah. or blonde, $46.95-521-97

M. Y.

RADIO-.ELECTRONICS for
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—Technotes

. ... CROSLEY 517
When these sets develop hum not
traceable to a bad filter capacitor, check
the volume control. It may be hurned or
warm at one end of the element. In
either case, replace it.
HURLEY D. RoBINsON,
Pullyean, W, Va,

. ... RCA 45Xi, 45X2
When the rectifier and pilot lamp
burned out, the trouble was traced to
a short between the voice eoil and the
field coil of the speaker. The field coil
acts as a filter choke. Replacement of
the speaker cone and coils was nec-
essary.
DoNaLD E. STEVENS,
Los Alamox, N. M.

.« .. FILAMENT CIRCUITS
When working on defective filament

circuits of portables, insert temporarily
@ small fuse holder, with a fuse of the
proper rating, in series with the fila-
ment string, Fuses are cheaper than
tubes. When the trouble is cleared un,
remove the fuse.

R. W. REID,

Los Aungeles, Calif.

«+.. CHEVROLET SETS
If a late-model Chevrolet radio is
dead, look for the trouble in the second
i.f. transformer. The trimmers short
casily.
Ep CHRISTNER,
Middletown, Ohlo,

. ... RCA COIN RADIOS
This contains a chassis identical to
RCA’'s 61-6 and 61-10, The volume con-
trols are faulty in some of the sets, the
carbon element leosening and falling
apart. To check a suspected unit, tem-
porarily connect a 470,000-ohm resistor
in place of the control. If the set works,
the control was causing the trouble.
LLEonARD THoOMPSON,
Joplin, Mo.

. ... PHILCO 38.38
When these sets distort badly and no
cause can be found, try replacing the
500,000-chm volume control.
HurLEY D. ROBINSON,
Pullman, 1W. Va.

. ... TELETONE TY RECEIVERS

We have found several Teletone sets
with a faulty horizontal sweep coupling
capacitor (the .005-uf, 6,000-volt unit
which feeds the syne pulse to the deflect-
ing plates of the picture tube). The re-
sult is an intermittent raster or picture
or complete blanking of both.

To test this capacitor, unsolder the
lead from the terminal connected to the
deflection plates. Turn the set on and
touch the lead to the terminal. The
capacitor will charge. Now remove it.
If there is an arc, the capacitor is prob-
arkly bad. Touching it to ground will
check the diagnosis. A good capacitor
will discharge, while a bad one will do
nothing,

Replace the faulty capacitor with a
10,000-volt unit.

H. L. FRAZIER,
Jersey City, N. J.
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@14 ATTRACTIVE

ALL-STEEL STORAGE
DISPLAY CABINET

FREEK

with purchase of 12 most popular types
HALLDORSON vacuum-sealed
TRANSFORMERS.
Assortment includes input, output
and power transformers as follows (see
Halldorson catalogue):

TRAMNSFORMERS

st

1.D4-600 1.T.341 1.B5-853
1.D4.604 1-B5-816 1.5.66
1-K4-800 1-A4.777 1.5-67
1-D4-602 1-A4-775 1.5-40

Dealer Net $24.90

Just the thing for your service bench or can be
mounted on the wall . . . an all-steel storage-display cabinet that holds 12
most frequently used Halldorson vacuum-sealed transformers as per list
above . . . You pay only for the transformers . . . the cabinet is included in
the deal at no extra cost to you . . . saves trips to distributor’s counter . . .
makes stock keeping easy . . . Good for limited time only. Act now . . .

SEE YOUR RADIO PARTS DISTRIBUTOR OR WRITE
The HALLDORSON COMPANY 4500 Ravenswood Ave.

Chicago, Il1,

AT LAST!" A LOW COST POWER
UNIT FOR SERVICE WORK

R e S

‘A ELIMINATOR KIT
*KG 1-10

——

II,'III; |- ' | ~

’I;‘:h | } '_E‘ ).-J : Including  pic-
r_ l\/ i ﬂ."‘ '_'I;KlT L.\, s 50 tn:xl uu}d
o .I r‘KCI'ID K >only — Cingrams

For the first time. we are offering a well-engineered six volt direct current power
unit for auto-radio and similar service work in kit form!!

This unit was formerly in the high priced range. Now, we have placed all the essen-
tial components necessary for construction in kit formn, and are offering them to you
at this low, low price,

These kit fultill the long-standing need of every serviceman and technician. 'l‘he‘y
are Jdesigned to operate from a 115 V.A.C, 50/60 cycle source, and deliver 6 V.D.C.
webl-filtered from three to eight amperes, with a peak rating of ten amperes. The A.C.
ripple percentage is held to remarkably low values.

This unit charges a standard auto battery in one day!!

® Do away with bulky batteries!
® Do away with corroding fumes!
® Simplify your service operation!

Order these fine kits for your bench today %
No C.0.D.s. Full remittance with order. Shipping wt., 1.2 lbs.

OPAD-GREEN COMPANY

71 Warren St. Phone: BEekman 3-7385 New York 7, N. Y.
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NEW Television Kits, and Equipment

important Advancesin TV Reception and Servicing!
Transvision makes television more enjoyable, more profitable!

MODEL (0BL TV/FM KIT NEW ... FIELD STRENGTH METER

TRANSV'S'ON mandfactiies the st extenshe line of high quality Television Kits, Cabinets.
Components ghebal equipmment, Hinstated and Jisted heie are only g rehre-
sentarive Tew of Transvigion's dea ling ‘l|lhr SN your distributor.
MODEL 10BL, TV M Kit, &i 1o e jete FM Radio: receives all ehannels ) sticam
lined rdhine Aooc 508066 a85Aa08 ARAEABOG006600000ARA0BRGT NET $269.00
Roto-Table fur Model B, gius il iae? BIIDIEY oevv e wtansimssmrannannsoss assananninns NET § 23.50
MODEL 7CL. TV Kit, Klwws #11 .0, ine juctunn; conselettr ul.‘ et with Ralo- I”alll sln-amlhu-cl e
St Receives all 12 chautelss enntinuous timing 5
MODEL 1BL samie u8 TCL excopt that lt i a table n el oo
AL miees include cabinets, tubes, all-¢ Asle toldded i

NEW ... TRANSVISION FIELD STRENGTH METER...

IMPROVES INSTALLATIONS! SAVES '; THE WORK!

nha, wnd ot of lead-in wire.

1wrous h-.nuru and advar . ing—1 1) Measutes actual picture stgnal nlum.lh e es A2) 100X

2l T al the we-e of a ovrplete televizsion set . . . (3) Amrmm o ken

eles et 0l 1 osarions amtenna ainl lead l|| ﬂﬂll?lilmﬂﬂlh ooo

(a1 Ua fin ehecking receiver 1e 1 w loeal wecillatn BNLIN CHANNDL SELECTO .
[.) \mplllluhs of interfering skhenals can Ino checke LAS Welghs only 5 ihs, L oL (8) Individually (‘alll-r ]

111 initigl cont of 1his anit ls .u\rlul after nill

T $99.50

ol [ ll.um' moatnackive metal Galding Gase ..
1 Latior (2 aperates Do 12 solis-g0¢ exeles, Transvizion  Field

. Model FsM-l. Complere with tubes

2 1 B
Steneth Mel

NEW .. AL CHANNEL BOOSTER NEW . . REMOTE CONTROL UNIT KIT

TRANSVISION ALL CHANNEL TELEVISION BOOSTER

Tu achicve felevisinn receplivn 11 weak -Iunl arciie. oF areas whnh
ratlge of certaln hmvadeast SRETE!
el IS new boaster. 1t dnerd [ streny
channels TUIN‘A Aall 17 televocinn by
be used with any {l'l af Aelvvisuni Itecne 1
Win I abiwer televisam anncie. Model B-3

TRANSVISION REMOTE CONTROL UNIT KIT

Wil aperate any TV recciver from w diistanee Turns set on. tunes
in stations, controls contrast and brightness. luvnl set off. ldeal
for nstailations where the televislon Foeiar oy |

l IS ; gh wair, all.ehannel unit whh zbout .0 mu

Radlomen ... you ¢can

GET INTO THE

TELEVISION
BUSINESS

avy Lo araemhle in whout an hour.
Model TRCU‘ with 24 fool n' cable . ..... 0
Without cabinet
"Ew B PAGE GATALOG showing complete Yranw-;mn |mp
now available at yOwr distributot.

or write

TRANS\"S'ON INGC. Depl. R.C. New Rochelle, N.Y.

IN CALIF.:
Transvision of Catifornia, 8372 Santa Monica Bivd., Hollywood 46
All prices 59 higher west of Mississippi: all brices fair traded.

TRANSVISION
DEALER PLAN

All Prices Subject to Change Without Notice. Write for detalls now !

In a BIG WAY with the
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People

NEW ZENITH VICE-PRES.

The Zenith
Radio Corpora-
tion announces
that Sam Xap-
lan, who recently
completed his
twenty-fifth year
with the com-
pany, has been
appointed a vice-
president. In
1934, Mr. Kap-
lan became assistant treasurer and
assistant secretary; in 1935, credit
manager; and in 1945 assistant vice-
president,

CRESSON MEDAL TO COLPITTS

The recipient
of the 100-yvear-
old Cresson Med-
al of the Frank-
lin Institute is
Edwin H. Col-
pitts, director of
the Engineering
Foundation of
New York, and
best known to
radiomen as the
designer of the
circuit which bears his name. It is
in recognition of his scientific achieve-
ments in the development of long-dis-
tance communication by telephone and
radio. Dr. Colpitts previously won the
Medal for Merit for his services with
the National Defense Rescarch Council.

RECEIVES PRESIDENT’'S AWARD

John D. Reid.
manageyr of re-
search of the Cros-
ley Division, Aveo
Manufacturing
Corp., has recently
heen awarded the
President’s Certifi-
cate of Merit for
outstanding work
on the proximity fuze during the war.
The Crosley manager of rvesearch was
one of fourteen Ohio scientists. doctors
and edueators to be awarded the hanor
at a recent Recognition Day Lunecheon
in Columbus, Ohio.

PARTS FIRM IN NEW HANDS

Control of General Instrument Corp..
Elizabeth, N, J., radio parts manufac-
turer, has been acquired by an indus-
trial group. C. Russell Feldmann, chair-
man of National Union Radio, has bheen
elected to the same position with Gen-
eral Instrument, and Richard E. Laux.
formerly executive vice-president of
General Instrument Corp.. has been
named president and treasurer.

Mr. Feldmann succoeds Samuel
Cohen and Mr, Laux succeeds Ahra-
ham Blumenkrantz, from whom the
controlling interest was purchased. Mr.
Cohen and Mr. Blumenkrantz have ye-
signed from the board. as has Louis
Scadron. Kenneth C. Meinken. president
of National Union, and Harry E. Collin.
Toledo investment banker and indus-
trialist, were clected to the new board.

RADIO-ELECTRONICS for
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Radio-Electronic Circuits

CHECKING A.F. TRANSFORMERS
ERY often, an audio amplifier will
not deliver the power for which it is

designed because of inefficient trans-

formers, particularly in the output cir-
cuit. The efticiency of a transformer in
percent is found by dividing the output
power by the input power and multiply-

ing by 100.

The output power is computed by con-
necting a load resistor across the see-
ondary and measuring the voltage de-

CRTUBE

—Y X

400, INPUT

veloped across it when power is ap-
plied to the primary. The power in watts
is equal to the square of the voltage di-
vided by the resistance. Measuring pow-
er input is not as simple because leak-
age inductance of the transformer
causes the input voltage and current to
he out of phase. thus producing false
readings. If a capacitor of proper value
is shunted across the primary, the leak-
age inductance will be balanced out and
current and voltage will be in phase.
The correct capacitance may he found
by using the setup shown in the cireuit
described originally in Wireless World
(London). Load the secondary of the
transformer with a resistor equal to the
output load impedance. Connect the pri-
mary to a d400-cyele signal source
through a resistor R2 having a resist
ance somewhat lower than the input
load intpedance. Connect the X plates of
a cathode-ray tube or oscilloscope to the
connection of input and primary and the
Y plates to the connection of input and
R2 as shown. Then vary C until the pat-
tern on the ’scope changes from an oval
to a straight line. C will be about .015 uf
for the average output transformer.
Measure E1, E2, and E3 with a
vacuum-tube or high-resistance volt-
meter. The input power is equal to F3
I22/R2. Dividing this into the output
power E1/R1, the etficiency of the trans-
iformer then becomes:
El" R2
— X 100.
E2xE3xR1
The effective leakage inductance of
the transformer is:
E3* x C

(E3 x 2afC)* E2?2

Rre

|
where C is in farads, E2 and E3 in

volts, R2 in ohms, and f the input fre-
quency in eveles.

If a number of different transtorm- |

ers are to be tested, it is advisable to
make a bread board test panel with ter-
minals for connecting the transformer,
oscillator, voltmeter and cathode-ray
tube. The variable capacitor C may be
replaced with a switeh and a number of
fixed capacitors of difterent values. Rl
and R2 may be calibrated potentiom-
eters.
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SERVICING
PROFITS!

Just Published!

PRACTICAL
TELEVISION SERVICING

R. Johnsen and J, H, Newitt
6 x 9, over 230 iljustrations

Price only $4

At last, ¥ou can get a hook that ieally gives you the
Yo -down on felevision savieing  one that tells step by
e what 1o uldes you zpecitivaily on pes
ciutions 1o nigtakes to be avoided. PRAC
TIcaL H
plics=—a complete,
who Wwatil 1o uider
Bradehiened o on e vt
that is cieeping into the teleslzion pictwe,
be able (o dogelesision setvicing work.

NOT a Book of Mere Theory

muthema and general
it

By 1.
375 pages,

«0 and als
:ul.l e
10 A

working manual for these
fion servielng  (uly,  get
it of A Sinformation
and really

hey,

e 1 Hbll“llllllllhll £l l uln rullnn differ r.m
they sliow exacily how 1o porfara sl specifie opea
tronble<hooting,  digguosing  and remedying television 1e-
ceiver tioubles. You dam 't bother with needless theoy
Yo are actually shown how to do the woik!

MAKES TELEVISION REPAIR WORK
EASY TO UNDERSTAND

Mere are the sabjeets covered:

. Television Is Here 10.

Test Equipment and

2. Fundamentals of the Alignment .
Television System 1. Wiring and Repair

3. The Radio-frequency, Technlques
Intermediate-freQueney 12. Common Troubles in

and Detector Sections Televisien Receivers

4. Vides Amplifiers 13. Troubleshooting
5. Cathode Ray Tubes 14, Servicing Hints and
6.

Case Histories

. Color Television
A, Intermediate Fre-

Synchronizing and
Sween Circuits

oo (OSG LIT UL quencies of Standard

8. Antennas and Wave Receivers
Propagation B. Recelver Layout

9, Television Receiver Diagrams
Installation C. Glossary

FACTUAL SERVICING DATA ON

® How to teat for an intermitient peaking coil
ar transformer

How to get a aignal over @ moxntdin

l'[ hat to do when the linearity of the pirturc
ia poor

® JHow ta guy a mast properly

® Chicking video rewponse with a syuare waoe
® When to use mice «apeacitors in place of other

[ . . and scores of other
practical probiems

SEND NO MONEY
JUST MAIL COUPON

.-. - D DD D D SR DT SRR
]
:Dent. RC.118, Murray Hill Books. Inc.. :
§ 232 Madison Ave.. New York 16. N. Y, 1
L & Newitt's PRACTICAL TELE- B
0y It for B0 days” examination on B
8 apptenal. In 10 dday will send $1, plug a Tew cents
8 postage, or retmen hiok posthald, Pocage pald an

*
curh orders; sunae vetarn privilege, (Tiooks sent of

anly. 1iee outside U.x, .50 post

apmmnzl jn UUN,
paid)

Address

City,

Zoe, Siato

LEAKY CONDENSER TEST

An ohmmeter does not always indi-
cate the true condition of a leaky con-
denser. To make a better test, discon-
nect the ungrounded lead of the con-
denser and touch one lead of a voltmeter
to it. Touch the other meter lead to some
B-plus point in the receiver at which

ANY OPEN CHASSIS LEAD, OA CHASSIS

the voltage does not exceed the condens-
er’s rating. (Cantion: make sure the B-
plus voltage falls within the voltmeter
range.)

The reading of the voltmeter will be
proportional to the amount of leakage
through the condenser.

M. B. SYMCHYCH,
Saskatoou, Sask.

CRYSTAL-PLUS RADIO

This crystal receiver uses a 1N34 and
includes a two-stage audio amplifier.
The tone quality is satisfactory, and se-
lectivity is good for a crystal set.

The receiver works on 117 volts a.c.
or d.c. Do.not ground it, as the chassis
is hot. The antenna trimmer shown was
used with a 15-foot length of wire.

ARTHUR S. BEAN,

Baltimore, Md.
28D7

00014
3-30uuf INJ4
LI 500K

25725V = 150F2w
i
! = 100MA SEL |RECT
8 v
TV AC/DC BT il
T =w AT
= 40/150V

VOLTAGE DOUBLER

This vibrator power supply cireuit is
one that I have found useful for oper-
ating mobhile equipment requiring high
| voltage at moderate current. Standard
replacement parts are used.

It is a bridge-type circuit using a com-
bination mechanical and electronic rec-
tifier. It has twice the voltage and half
the current of conventional circuits.
With the components used, it delivers
650 volts at 50 ma. This exceeds the rat-

www americanradiohistorv. com

Radio-Electronic

* o e OZ4

Jircuits-

ings of the 0Z4, but we have had no
trouble from this source.

A standard synchronous vibrator is
connected to the power transformer in
the normal manner. The center tap of
the secondary is unusced. When the vi-
brator reed contacts points A and C, B
becemes positive by the full secondary
voltage, and the 0Z4 conducts between
P2 and the cathode. Whan the reed is in
the opposite direction, B and D are
grounded and A is positive, causing
plate D2 to conduct, If there is no out-
put from the cathode, reverse the con-
nections to A and B.

Jor MACE,
Garnett, Kansas

KEYING MONITOR

This keying monitor works on ap-
proximately 6 wvelts of B-supply. The
voltage is obtained from a resistor in
the cathode circuit of the transmitter’s
Lkeyed stage. When the stage is keyed,
the oscillator produces a tone. The value

6C6/6D6

3.1 AUDIC TRANS

IMITTER

|_ LS[C PRI

of the resistor should bhe chosen to give
about 6 volts, though a somewhat higher
voltage will be as satisfactory. The
transformer is any 3:1 audio unit.

R. L. BRIDGES,

Los Augeles, Calif.

CARBON MIKE TRANSFORMER

When a carbon microphone trans-
former is needed in a hurry and none
can be found, a bell-ringing transform-
er will often work. Connect the low-
voltage secondary to the mike, with the
mike hattery in series, and the primary
between grid and ground.

These transformers will sometimes
work, too, as emergency output trans-
formers. Where the secondary is rated
at 6-8 volts, a bell transformer will sup-
ply filament voltage; but if only a few
filaments are to be connected across the
transformer, check the voltage under
load and insert a small series resistor if
it is too high,

Norris MCKAMEY,
Daveuport, [owa

(As an cemergeney microphone trans-
former, a bell transformer might work
well. 1t would probably not do so in oth-
cr jobs where more
current is carried.

. 24 12H/ T5MA Bell tra.nsfm'mers
-OMH +650V are designed for
| E‘— "f-ﬂ"‘ L1 toma - rare intermittent
D o B= 8= use and are inten-
1KV X " tienally built to
SN H 800 SURGE PEAK have very high pri-
- VIB. + ¥ mary impedance
sovs LINE CHOKE 6V xnoTusep  ALp CONDS and extremely poor
- . e regulation. — Ed-
- itor)
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_| War Surplus Bargains Sold As Used Unless Otherwise Specified!]-

Micro-switch completely standard, metal
grate well cast, rated |5 amperes @ 115
volts normally open type, plunger has
override feature. New .35

BC-654-A RECEIVER AND
TRANSMITTER
For frequencies, 3800-5800 Kec. Used but

in good operating and mechanical coadi-
tion. Worth many times the price for
parts. Complete with all necessary tubes.

Shipping weight 40 |bs. Each 29.75

Condenser, electrolytic, 100 Mid. @ 300
volts, 2% " diameter, 4%"” high, metal
can., shipping weight 2 lbs. Brand new,

2.00

Condenser Industrial Cond. Corp 8 Mid.

@ 600 volts DC, 1” x 3%2” x 53~

high . 1.50
Condenser, bath tub type, .1 Mid @
1000 volts DC, new .20

Condenser, Tobe, oil filled, 3 x .| Mfd. @
600 volts DC .25

Filter condenser, Aerovox. oil filled. 2
Mfd. @ 600 DC working-volts, size about
1% x 1'% x 5" high, shipping weight
about | Ib.,, new .35

Condenser, Cornell-Dubilier, oil filled, 4
Mfid. @ 1000 volts DC working voltage,
size about | x 2% x 5” high, shipping
weight 2 lbs.. new 1.75

Vibrator, Radiart VB-3, for 6 volt bat-
tery operation, used in vibrator supply
PE104—which is used with BC-654A

transmitter-receiver, Type |-4, new, 1.95

Vibrator, Radiart VS-3 for 6 volt battery
operation, used in vibrator supply PE 104
—which is used with BC-654A transmit-
ter-receiver. Type ]J6 (probably exactly
same as J-4), new 1.95

Relay, 110 volt 60 cycle AC plunger
type for door interlock, new .85

Lord Shock Mount, heavy duty type, base
size 37 square x 1% " high—3%" diame-
ter bolt may be used. New .35

Dual volume control wire wound, each

section 25.000 ohms. new .35

DPDT, new,

.30
Transformer, |10 volts 60 cycle input;
output being two secondaries—each giv-
ing 14 volts @ || amperes. which can
be used alone, in parallel, or in series for
various voltage and current combinations.
Size about 32 x 3'2 x 4" high. ldeal for
operation of propeller pitch motors used
for beam antenna rotation. Shipping
weight 7 |bs. Manufactured for our com-
pany, brand new 5.95

Toggle switch, bat handle,

Microswitch, completely weather-proofed,
metal-clad or cased, rated 15 amps at |15
volts, normally open type, plunger has
override feature., new .35

Battery type BA-38, 103.5 volts, used in
Handie-Talkie, Mine detectors or for any
purpose where low current drain is re-
quired. Size | x | x 11%"” long. Out-
dated, but tests O.K. 3.00
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Tube socket. RCA, for 866 or
similar type tube bases, new, .35
Tube socket, wafer octal type,
excellent mica insulation, new, .10
Tube socket for 813 type tube,
Johnson type 237, new .60
Tube socket, for Acorn type
tubes, made by Millen Co., new,

.20
Tube socket, porcelain octal type,
less mounting ring, new .10
First [F transformer for BC-348
type receiver, 215 Ke., new 1.00

Kit of potentiometers, twenty-five
assorted sized carbon and wire
wound. New 2.25
Resistor, voltmeter multiplier
type, rated at 2 megohms, 2 kilo-
volts insulation, | Ma. maximum
current, about 1” diameter x 5% "
long, mounts in clips. New 75
Resistor, 100 watt type, 5 sections
having 7500, 3000, 23, 23 and
75 ohms (total of 11,269 ohms)
resistance. 114" diameter by 812"
long. New .35

Cord CD- 132, has PL-55 type
plug and 9" cord, with spade
type lug tips e .35

Sylvania type IN26 cryntnl New,
.35

Resistor 20 watt, one-half ohm.

New .10
Fuse holder for type 3AG fuses.
New . W10
Amphenol co-axial chauu con-
nector, new. type 83-IR .40
Ampheno! co-axial angle plug
adapter, used, type 83-1AP, .40
Connector, bakelite insulation,
male and female section, 6 pin
polarized .50
Canvas bag, moisture & fungus
proofed. with carrying strap.
leather re-enforced corners,
weight 3 lbs., size 97 x 147 x 12"
high. ldeal for tool case. for
sportsmen, etc. New 1.00
Argon bulbs—2 watt, ideal for
transmitter tuning, night light,

ete. 35¢c ea. Carton of ten 3.00

Filter condenser, 8 Mid. @ 7090
volts DC working voltage. Ol
filled. well insulated terminals.
Size about 2” x 4% ” x 5” high,
with mounting flanges, gray metal
case, shipping weight about 4
lbs. New 1.25

Filter condenser, Cornell Du-
bilier, | Mfd. @ 4000 volts DC
working voltage, oil filled. Size
about 2% " x 47 x 7” high over
all. Shipping weight about 4 |bs.
Heavy stand-off insulator type
terminals. New 3.75

Telephone LINCOLN 8328

PRICES F.0.B. INDIANAPOLIS

TERMS: CASH WITH OROER

AMERICAN SURPLUS

PRODUCTS (0.

537 N. CAPITOL AVE.
INDIANAPOLIS, IND.

www americanradiohistorv. com

RBM DPDT 110 V. 60 ¢cycle, make before

Filter condenser, oil filled, 4 Mid. @ 300
volts, DC working voltage., size about
2” x 2" x 3% " high. shipping weight
about 2 |bs. New «35

Condenser Industrial Cond. Corp. 5.2 mfd.

@ 50 volts DC, 17 x 2% " x 34" .35
Filter condenser, Industrial Condenser
Corp., oil filled. 1 Mid. @ 3000 wvolts

DC working voltage, size about 21" x
3% x 5” high, well insulated terminals.
Shipping weight about 3 lbs. New, 2.00

METERS—Brand New

All checked for accuracy!

0-500 Ma. DC 3%" round, NX33 West-
inghouse 3.00
0-5 Amps RF 3%"” round, NT35 West-
inghouse, Internal TC 4.50

0-3 Amps RF 2w~ NT33 West-
inghouse, less TC 3.50
0-15 MA DC round 3!'2" bakelite case
G. E. type DO-41 Int. Res. 7% ohms 3.00

0-10 & 0-250 Ma. DC

round,

combination,

round, DW4!l GE. 2.50
0-3 Ma. DC 3%"” square, 327A Trip-
lett .. 4.50
0-500 Volts AC 3%"” square 337.—\ Trip-
lett 6.00

0-2 Volts AC rectifier type 10,000 ohms/

volt 327A Triplett, 312" square 15.00
0-50 Ma. AC 337A Triplett 312" square.
7.50

RELAYS—AIl brand New

break 75
Leach type 1127.FR 110 V. 60 cycle,
DPST 1.50
Automati¢ Electric Co. DPDT 24 V. DC
6 Amp. silver tungsten contacts .40
Automatic Electric Co. delay relay, 20
ohm, silver tungsten contacts .40
Starter relay. 28 volt operated., heavy
duty construction .50

Switch, pushbutton type DPST, on’/off
type, to fit standard switchbox, 10 amps

at 250 volts .25
Switch, toggle type, bat handle. DPDT
heavy duty contacts .35

Plastic coated Assault wire, twisted 2.
conductor No. 20-7 strand tinned,

100 Ft. or more .0lc per ft.

Television wire, 2-conductor—300 ohm,

250 Ft. spool 5.00

4-Conductor wire, 16 gauge impregnated

rubber coated sheathed stranded coppar

wire 100 Ft. 6.00

BC-645 ULTRA HI-FREQUENCY
TRANSMITTER-RECEIVER

You read about it recently in QST! Orig-
inally operated in the frequency band
from 450 to 500 Mc. Can be converted to
420 Mc. amateur band. Congists of com-
plete transmitter and modulator system.
and receiver. Complete. brand new, with

15 tubes 11.95

LS-3 SPEAKER

6" PM lype. housed in heavy metal case.
Contains output transformer to match
4000 ohm impedance. Used but guaran-
teed okay. Size about 837 x 8~ . Ship-
ping weight approx. 10 lbs. Has jack
for plugging in cord to receiver. ldeal for

B-C-348 receiver 8.50
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[ War Surplus Bargains Sold As Used Unless Otherwise Specifie!
MUST VACATE WAREHOUSE — PRICES REDUCED FOR CLEARANCE

SCR-625 MINE DETECTOR
(brand new)
The most sensitive mine detector on the
surplus market. For miners, treasure
hunters, plumbers, electricians, lumber

mills, etec. 59.50

AN, PRS-1 MINE DETECTOR
{brand new)

A very dependable detector only 22.50

TURBO AMPLIFIERS

Used for parts or small phene-amplifier,
shipped complete with the following
tubes: 2——7C5’s, 1—7Y4, 1—7F7. Our
greatest bargain. See July 1947 “Radio-
Craft’” for conversion data 1.75 ea.

WILLARD LEAD ACID CELLS

(Brand new) 6 \. (dry-charged) 3.00
6 \. in metal carrying case (dry
charged) 4.00

(Add electrolyte specific gravity 1.265—
any drugstore)

BC-348 Communications Receiver
and or SCR-274N Command Set

Power suppiy for |10 V. operation. with

complete instructions 7.95
BC-375 GE MOPA XMTR.
Transmitter only 19.50

Tuning units TU-5B, TU-6B, TU-7B, TU-
88, TU.9B. TU-10B, TU-26B—cheice,

2.50
Dynamotor PE-73C 4.95
Antenna tuning unit (BC-306A) 4.95

BC-357 MARKER BEACON
RECEIVER
Operates about 75 Mc. Ideal for control-
ling remote circuit and model aircraft,
boats, etc. Signal easily altered 1o 2-
meter band. Tubes used and included—
12C8 and 125Q7. Sensitive relay. circuit
diagram inside case. Size 53 x 3% x
51,”. For 24 V. DC operation 3.85

T-39 APQ-9 RADAR
TRANSMITTER

Contains many excellent parts for the
VHF experimenter such as a cavity oscil-
lator using 2—RCA 8012 tubes rated at
full output to 500 Mc. Tubes are forced
aircooled by 24 V. DC motor which s
easily converted to 110 V. AC operation.
Other valuable parts such as a pair of
807s, 2—6AC7's, 1—931, and 11—

6AG7 tubes, ceramic switch, potentiom-

eters. gears. revolution counter. etc.
12.50
APN-1 RADIO ALTIMETER

A complete 460 Mc. radio teceiver and
transmitter which can be converted for
ham or commercial use. Tubes used and
included: 4— 125H7, 3—128]7, 2—6He,
|—VRI150, 2—955. 2—9004. Other
components such as relays, 24 V. dyna-
motor, transformers, pots, condensers,
etc. make this a buy on which you can-
not go wrong. Complete in aluminum

case 18 x 7 x 714" 10.95

DETROLA AIRCRAFT
RECEIVER
If you want a good 28 V DC
operated 200-400 Kc. aireraft-
receiver—just don’t pass up this
bargain. A few left at 5.75 ea.

JACK BOX BC-1366

Contains 2 pole 5 position awitch,
rheostat, 2 phone jacks. ete. In
aluminum case 314 x 433 x 2!

Complete with headphone set
adapter to match high te low
impedance 1.50

R-89 ARN-5A GLIDE
PATH RECEIVER

Formerly used tor blind landing
but adaptable to many other
uses such as receiver for new po-
lice or citizens band. Band of
operation 326-335 Mc. on any of
its 3 pre-determined crystal con
trolled frequencies. Contains |1
tubes. 6 relays and other valuable
parts. For 24 V. DC operation
Size 133} x 5V4 x 633",

Price complete, 12.45

AIRCRAFT RADIO RANGE

FILTER FL-8A
For helpful reduction of QRM or
crowded CW bands. When at-
tached to output of any communi-
cations receiver: (1) will pass sig-
nal of 1020 CPS, eliminating
others, (2) will pass voice fre-
quencies and eliminate 1020 CPS
code sighal. Compact. light-
weight, with switch. Size 234 x
234 x 3347, 2.25

BC-733D LOCALIZER
RECEIVER

A part of aircraft blind landing
equipment. Operates on any of its

pre-determined crystal con-
trolled frequencies in the range
of 108-120 Mc. Contains 10
tubes—3 of which are W.E. 717-
A's—and crystals. ldeal receiver
for conversion to 144 Mc. ham
band or mohile telephone bands.

For 24 V. DC operation. Size
14145 x 7 x 434",

Price, with dynamotor 6.95
Price, without dynamotor 5.95

MODULATOR with carbon mike
input (with dynamotor) for SCR-
274N Command Set 4.75

Telephone LINCOLN 8328

PRICES F.0.B. INDIANAPOLIS

| TERMS: CASH WITH ORDER l

AMERICAN SURPLUS
PRODUCTS (O.

537 N, CAPITOL AVE.
INDIANAPOLIS. IND.
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(CRV-46151) AIRCRAFT
RADIO RECEIVER

6 tube. 4 band. super«he(erodyne rec.
with built-in dypamotar. Designed for re-
ception of MCW (tone or veice) or CwW
within the frequency range 195 Kec. to
9.05 Mc. Complete with brand new pilot’s
control box and brand new receiver
tuning unut 27.50

ARB

BC-221 FREQUENCY METER

Covers 125.20,000 Kc. Battery or 110
V. AC or vibrapack operated. A beauti-
fu! instrument. The finest swe have zver

had 69.50
BC-221 FREQUENCY METER, with
modulation 89.50

T-17-B CARBON MICROPHONE

Handmike. Brand new 1.75
Telegraph Keys, new S 75
Heddphone extension cords .. .75

INTERVALOMETER

Electric timing device. Was used for re-
leasing bombs at intervals. ldeal for dark-
room timer. model train control. Contains
relays, switches. pilot light, resisters,

knobs, etc. 3.25

C-1 AUTO PILOT GYRO

Operates from 24 V. DC or 110 V. AC.
Adaptable to many interesting hohbies,
7.95

TELRAD 18-A FREQUENCY
STANDARD

Checks signals in the range of 100 Kec.
to 45 Mc, with a high degree of accuracy.
Self-contained power supply for 110,
130, 150, 220 and 250 V. 25-60 cycle
AC. Complete with tubes, dual crystals
and instruction book. One of the best
buys on the surplus market today. While
the few that we have left last 39.51
SCR-510 RADIO SET, new 69.75
SCR-522 (|00-|56 Mec. receiver & trans-
mitter). complete with tubes 39.75

BC-406-A RECEIVER—Brand New

Manufactured by Western Electric. 165
to 205 Mc. operation. IF frequency 19.5
Mc. IF band width .7 Mc. Easily converted
for operation on other ultra-high fre-
quencies. Operates from 110 V., 60 cy-
cle. AC. Worth many times this amount
for tubes and parts. Tubes—one 5T4,
two 6S)7, four 6SK7. one 6N7. ive 954's,
one 955, one 6F7. one 6N7. Also con-
tains small 110 V. operated motor, 34.50

Condenser, mica, .25 Mfd. @ 250 volts.

new .15

Jack Box BC-631.B, size about 2" x 2”7 x
47, aluminum case, contains 10,000 ohm
volume control, knob, Jones Barrier strip.
brand new .40

Switch, push-button type DPST, on/off
type, to fit standard switch box, 10 am-
peres @ 250 volts, new .25

RADIQ-ELECTRONICS for
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New PPatents

KINESCOPE PROTECTION
CIRCUIT

Patent No. 2,444,902
Charles Edward Torsch
Lancaster Township, Lancaster County, Pa.
[assigned to Radio Corp. of America)
Many television receivers derive their  hizh
valtage from the scanning  ecircuits. B these
cirenits fail. no hirh voltare is applied to the
kinescope, In other casex. the hirh valtare comes
from a seporate souvee siich as an rv.f. oscillator.
If the scanning circuits beeame  defective an

intense spot is formed on the seéreen because the

- LAPER

HORIZ DEFL
coLs

beam  is not  defleeted. This may damage the
kincseope.

The ¢irenit shown here eliminates the danger
sntomatically removing the high voltage if

canning cireuit fails. ‘Fhe rectilier filament
heated from the horizontal outbhut transformer.
Unless the sweep circuit is normal. full power
will not be applied to the filsment and  high
voltage will be reduced.

X=TO ANQDE OF CR TUBE
T=HORIZ OUT TRANS

by
the

There s also protection in ease of trouble in
the damping eircuit. The induced voltage (aeross
the secondaries of the output trunsformers iz
due mainly to the abrupt damping of the primary

rent, For o example, if  the  deflection  coils

hould open, full volinge will not he applied to
the rectifier filiment again serving to redoce the
hivh voltage.

It is sufficient
the  hortzantal

te protect against failure in
seanning  civeuit. If only  the
vertical scanning  fails the spot will be swept
neross the sereen to form a line. This is nut
likely to canse damage.

T AY FREE.

.I Complote INDEX to

Most -Often - Neoded
RADIO

DIAGRAMS

nd Servicing Information

! How to Use
DIAGRAMS

FRIE to every read

oy et U
o, Tt cuts o Ahe tse of <h| an
The 2 ININ'NX will el ye =t what
cluded PRED S Mast-Of len-Nee :: Radio Durims
Tanun I ull et at e, dhe I\I'F\
will tell aeu (4 |l € with Inn in @
wolumw FRI K., Juu s nu e ANpE e postups

3727 W. I13th St.
Chicago 23,

SUPREME PUBLIOATIONS

NOVEMBER, 1948

.

| puges .. .

COMPLETE RADIO HANDBOOK RED HOT BUYS!

The RADIO

DATA BOOK

Section 1. The 150 Basic
Circuits in_Radio

Section 2. Complete
Test Equipment Data.

Section 3. Testing,
Measuring and Align.
ment

Section 4. Atl  about
Antennas

Section 5. Sound Sys-
tems

Section 6. Recording

Section 7. Complete
Tube Manual

Section 8. Charts,
Graphs and Curves

Section 9. Codes, Sym.
bols and Standards

Section 10. 50 Tested
Circuits Designed for
Optimum Perform.
ance

Sectivn |1, Dictionary

of Radio aod Elec-

tronic Terms
Over 1000 illustrations!

12 complete books in enly one. Less than 42¢ 3 book!
the only radio handbook of its kind . . . F148
12 sections. each covering a radio sub-
jeet more completely than any other book!?
ANYONE and every onc in radie and electronics
can use this book!

ON SALE NOW ONLY $5.00

COMPLETE TELEVISION MANUAL

gﬁé"ln Eo HAND BOOK

Sec. 1. Telcvnslnn Past.
Present, Futu

See. 2. lunnamenlals
of Tetevision.

Ser, 1. The Television
Station.

Sec. 4. The
receiver.
Sec. 5. The Television
Antenna System.
Sec, 6. Creating a Tele-

vision Show.

See, 7. Deseriptions of
Modern Television
Recelvers.

See. 8. Installing Tete.
vision Receivers,

Sec. 9. Servicing Tele-
vision Receivers.

Sec. 10. Television Test
Equipment.

Sec. ||, Building a
Television Receiver.

Set. 12. Data Section.

Sec. 13. Tolavision

rms.
14,

Television

Te
Sec. Bibliegraphy.

The 125t amount of information cantained in
this haok can only he briefly vutlined here, The
VIDEO HANDRBOOK ¢ontaing 768 pages— over
R0 illustrations—thousands of vital facts.

ADVANCE SALE—ONLY $5.00!
MAKE SURE YOU GET YOUR
COPY—ORDER NOW!

SEND n-ns COUPON TO YDUR JOBBER onl
| DIRECT TO
BOLAND & BOYCE, INC., PUBLISHERS I
| MONTCLAIR, N. J. RC-11
| PLEASE SEND ME I
THE RADIO DATA BOOK $5.00 ($5.30 foreign) I
| O THE VIDEO HAND BOOK $5.00 (35.50 foreian)
| ENCLOSE $3 FOR EACH BOOK I
l | ENCLOSE $1.00 AND WILL PAY POSTMAN
I

BALANCE ON DELIVERY (IN U. S. ONLY)
NAME oottt e
ADDRESS .. iiiinsinsianaeian s |
CITY ZONE I

| STATHE I
{

| BOLAND & BOYCE INC., PUBLISHERS
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CO- AX CABLE RG59U, 100 ft. $ 5.25
" 500 ft. 24.75

TWlN LEAD IN, 300 Ohms, 100 ft. 1.95
" " 500 ft. 7.95

1000 ft. 13.75
PM SPEAKERS {AlnicoNo.5Mag.)

4" $1.19 8~ $3.95
5" 1.39 10" 4.95
6" 1.75 12" 5.95

OUTPUT TRANSFORMERS

MATCHING, 50L6, 25L6, 43, etc. $ 39
PUSH PULL (2.25L6)

MATCHING, 6Ve6, 6Ko6, 6F6, etc. 65
MATCHING, 6L6, heavy duty 79
UNIVERSAL, any tube setup .95
AC-DC CHOKE, 50 ma, 10 henrys .39

STANDARD YOLUME CONTROLS

IOK. 25K, 50K, Yemeg, Imeyg, 2meg,
Less switch 19¢
With switch 39¢

Mention shaft deslrtd we ship nearest size.

I.LF. AND OSCILLATOR COILS

| I.LF. TRANSFORMER, input 456ke $ .39

I.LF. TRANSFORMER, output 456ke .39
OSCILLATOR COIL, 456ke .19
ObC“_LATOR COIL. short wave .19
FM—IL.F. TRANSFORMER, 10.7mc .83
FM-LIMITER TRANS. 10.7mc .83
FM.DISCRIM. TRANS., 10.7mc¢ .83
FM—OSCILLATOR COIL .19
FM ANTENNA COIL .19
WIRE SPECIALS
6 FOOT LINE CORD. incl. plug $ .12
ANTENNA HANK, 15-ft. spool .15
RESISTANCE CORD, 150 ohms .39
RESISTANCE CORD, 180 ohms 39
STEP-DOWN CORD, 220 to 110V .79
ZIP CORD. 20 gauge, 500 feet 6.75

AUTO RADIO ACCESSORIES
VIBRATOR, 4 prong. non synch $1.19

WHIP ANTENNA, side mount 1.95
GEN. CONDENSER, 5-200V .22
PHONOGRAPH ITEMS
PHONO AMPLIFIER. incl. 3 tubes........ $3.95
PHONO MOTOR. incl. turntable ... .. ... 2.95
CRYSTAL PICKUP, incl. hardware ...... 1.95
CRYSTAL CARTRIDGE, fits mnst pickups. 1.45
PERMANENT SAPPHIRE NEEDLE ...... 4%
NEEDLE CUP, automatic spring duor .... .07
TOGGLE SWITCH., SPST _............... 15
TOGGLE SWITCH, DIPST ................ 25
TOGGLE SWITCH, DI'DT . ............... 37

, MISCELLANEOQOUS ITEMS
ONE POUND ROSIN SOLDER ... .. ... $ .59

| 160 WATT ESICO ELEC. SOLIN TRON .. 2.36
BROOKS INVERTER. 110 V. DC te AC ... 8.95
FM CONDENSER & COIL KIT, w inst..... 4,95
CHASSIS PPAN, incl. 8 mounted sockets ... 3%
LOOI ANTENNA, oval AC.DC type ... ... .39
SELENIUM RECTIFIER, 14 ma 0o a9
VARIABLE CONDENSER, 2 gang, 120/162 .68

VARIABLE CONDENSER, triple 420 mmid 1.45

VARIABLE CONDENSER, IFM, 88 (o [08mc .95
RADIO TURE, ILXN5 Sylvania, hlixt $2.65... .39
100 TUBE CARTONS, GT type ... .00 .95
100 TUBE CARTONS, peanut type ... ..... .75
100 ASST. CONDENSERS. 001 (0 .02 . 3.95
1060 ASST. SOCKETS, loct., oct., min, ... 495
100 ASST. RESISTORS, % watt . . . 1.50
16000 ASST. KNOBS, screw & push on ..... 1.95
100 ASST. PILOT LIGHTS, 41 & 17 ...... 4.95

BROOKS RADIO DIST. CORP.

80 VESEY ST, DEPT.A  NEW YORK 7, N.Y.
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New York 13,

398-10 Broadway N.Y.

Defense appropriations apprm'ed by
the last session of Congress will require
a total of $1,000,000 of electronic equip-
ment over the next two years or $500,-
000,000 in each vear. This will mean
that the radio industry will be foreed to
convert 257, of its facilities to the pro-
duction of electronic equipment for de-
fense by the end of this year,

RELAY TUBE
Patent No. 2,443,511

Michael Parcaro, Arlington, N. J,
(Assigned to Penn Electric Switch Co.,
Goshen, lnd.)

The life of a tube can he prolonged by aperat-
ing its heater only when needed, However, if
the plate voltapze is applied before the heater
reaches oberating temperatare, the plate current
| will eanse high cvaporation of the emitting ma-

terinl on the surface of the cathode, This short-
ens its life cansiderably.

The primary purjuse of this tube is to prevent

Blﬁ

SIGNAL N

plate current from flowing until the filament is
fully heated. Tu do this the inventor has included
a thermal delay relay in the grid eircuit of an
vtherwise normal tube,

In the diagram, the usual control grid is per-
manently connected to the bias supply., When the
filament and plate voltunges are first applied the
bians on the control grid prevents any plate cur-
rent flow.

After the lilament has heated,
strip B distorts and makes contact with the
ontral prid. The normal sigknal or grid-control
voltage is conneeted to the strip. When contact is
meaide the exeitation as well as the bias valtage
appears on  the contrel grid and operation s
normal. In effeet, the internal relay takes the
place of the external relay in series with the
B-supply often used with medium- and  high-
pawer tubes in transmitting equipment for this
|uame purpuse.

the bimetallic

While many uses could be made of this inven-
tion, the inventor refers particularly to nse in
unattended relayeeontrol cirewits, In several ap-
plications  the filament could automatically be
switched on and off intermittently hut with usual
tubes this is nat done becanse of the severe de-
terioration caused by plate-current flow  bhefore
the filament 8 fully hented. This tube would
allow intermittent aperation with & consequent
suving in filament wesar.

A.C. REGULATOR
Patent No. 2,444,715
Alec H. B. Walker, London, England
[assigned to Union Switch & Signal Co.,
Swissvale, Pa.)
improvements
transformer.

Several
stabilizing
The line ix
winding, Output
ing~ alined  the

arc included in this
connected  across
is taken from
other  twao

the loft-hand
a pair of wind-
legs  of the core,

These e series-apposing. The  right-hand  leg
operates  at 2 flux  density  above saturation.
The eenter leg inclwles an  air-gap, therefore
| its flux density is much lower,
e
—_—
" TP )
© —9 [—,
— —9
IN — —p ‘t;
o— P
I g-—,
- b
' i
—1 P
o 0oUT O

The vutput valtage is due mainly to the wind-
ing around the rightshand leg, This is oppused
and  stabilized hy  the valtage induced in  the
center leg winding which is more sensitive to
loard changes. A third winding is connected to
a series condenser and iron-core inductance which
resonate at the third harmonic of the line fre-
quency, The harmonie is greatly reduced, leaving
2 pure ouiput wave.

The trunsformer may be designed for 1:1 ratio
or for voltage transformation,
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New Patents :

MEASURING ELECTRON
VELOCITY
Patent No. 2,442,961

Edward G. Ramberg, Feasterville, Pa.
{Assigned to Radio Corp. of America)
Electron veloeity can he measured by its ef-
feels an o phategraphic filu or screen, This in-
ventiun interprets velocity in terms of a eolored
film. Two films ave separated by a metallic de-
pasit which slows down electron particles, Each
film hus maximum sensitivity to electrons of the
same velocity, Therefure the seeond film gets
maximum cxposure from electrons which had a
higher initial velocity. To ietermine which film
has received exposire, each is mixed with a dif-
ferently culored dye,

The plate shawn here is made of a glass
support, a red phatographie sereen, a metallic
deperit (such as magnesium| and a green screen,
Each scereen has maximum sensitivity to electrons
of 5» kv velocity, and the metal is sufficient to
slow the velocity by 20 kv, Each screen is ar-
ranged in checker-banrd patterns with the dye
patches of one corresponding to the spaces be-
tween dye patches of the other.

RED SCREE
METALLIC DEPOSIT:

GREEN SCREEN L‘*ﬁ

ELECTRON SOUECE — - ! KV [\.EC\'RO_PLS R

~ LT ——
T~ -WKV ELECTRONS
‘ -~ -
N
\\\
SUPPOR

In the presence of 50 kv electrons the xrecen
screen becomes dark after developing, If the
entire plate is then held to a light these areas
will look red. When the plate is exposed to 70
kv clectrons, the red screen becomes dark. There-
fore the plate looks green when held to a light,
Different color shadings correspond to slightly
different electron veloeities.

INDUCTION COMPASS
Patent No. 2,444,290

Carl-Erik Granqvist, Lidingo, Sweden
(assigned to
Svenska Aktiebolaget Gasaccumulator,
Lidingo, Sweden)

This compass indicntes direction electrunically.
A filter i3 connected between the instrument
and the line to remove secund-hnrmonie (ig-
tortion which may produce error. 'Then the a.c.
is connected to one coil of a wattmeter W and
also through a phase-shifter to a coil L1, The
ficld due to thig coil j8 shown as Hm,

Two more coils L2, L3 are. shown to left of
L1. Between them is n rotating core C which
is xtabilized by a wyro. The rotating core C and
the two fixed cares (within L2, L3) are horizon-
tal.

Two ficlds are ent hy the rotating core. One
is the field Hm and the other ix the earth's
maxnetic field Hh, shown as makiny an angle d
with the first. As C rotates it causes a voltage
to be induced in L2 and L3, This is reetified
and amplificd by a screen-grid tube. The plate

cirenit is tuned to the line frequency. The a.c.
conipanent is passed on to one wattmeter coil
The wattmeter indication is proportional to

the cosine of the angle d. The reading is zero
when the three cores point porth and south, In
this ease Hm and Hh are in the same direction.

[CJGYROSTABILIZER
MOTOR

L1 PHASE SHIFTER

Hm
w
II FILTER
| m—
B + T % LINE
L +y
|-
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o iz Sensallonally NEW 1949
MIDWEST RADIOS

s gl )
-

" PANASO
141 S:ENAAKERNK

=&y

SUPER DE LUXE

AM-FM
CHASSIS

Here is the last word in radio
engineering . . . a powerful, world-
ranging, magnificently-toned radio that
is unsurpassed for performance, selectivity,
sensitivity. and advanced engincering features. Uses
these iitest-type tubes, rectifier and tuning indicator:
three 7A7. three 7A4, two 7C5, one 7A6, one 7Q7, one 6BAG,
one 6BES6, one 6C4, one 6AL35, one 3U4, one 6U5. Comes com-
plete with satin stripe copper finish front panel attached, Magna-
Tenna Loop Aerial and giant 14%" Electro-Dynamic Panasonic Speaker.
Requires only a few minutes to install. plug in and play. LOW FACTORY
PRICES . . . EASY TERMS . .. 30 DAYS TRIAL. Send TODAY for FREE 1949
Midwest Radio Catalog of separate Chassis and beautiful Console and Table models.

A Complete Line of FINE RADIOS and RADIO- FEATURES
PHONOGRAPHS . .. Available in SEPARATE =  hddmie
CHASSIS Like the POWERFUL SERIES 16 AM-FM

' Model above or in COMPLETE CONSOLES like this... Sl voun: i sond miication

* ’ TELEVISION
s Y M P HBaa"u t#fu G R A " D 1 Audio Switch-Over
\ ; FIDEL-A-STAT
AM-FM Radlo-Phonogruph wl"h cclor.nuv Yone Sole(ﬁgn
TELEVISION Avdio Switch-Over TRI-MAGNADYNE
and NEW Intermix AUTOMATIC ! Coil System
RECORD CHANGER . _..Plus NO-DRIFT FM

A Magnificent musical instrument and
a masterpicce of cabinet design—the Ol'ld many other feuhlres

finest Midwest Radio In 29 years of
manufacture. Offers world-ranging ra-

dic reception and newcst automatic /
Intermix Record Changing Phonograph. EM
Uses Serics 16 Super DeLuxe AM-FM T nee (A L

Chassis. Giant 1414"° Panasonic Speak-

er; Tri-Magnadyne Coil System: Built- FILL IN COUPON AND MAIL TODAY OR JUST

In Loop Antenna. Other luxurious con- SEND NAME AND AODRESS ON 1« POSTCARD

sole and table model cabincts available = E .
with Serics 16, 12, and & chassis—on s MIDWEST RADIO & TELEVISION CORP. B
Easy Terms and 30 Days Free Trial I pepy. 333  90Y Broadway, Cincinnati 2, Ohlo H
L] Please send me your new FREE 1949 Cotalog., ]
BUY DIRECT FROM FACTORY and SAVE! Rt :
PR = [ ] [ ]
H [ 1 S e N ——— = i e s e ]
MIDWEST RADIO & TELEVISION CORP.¢ :
Pl § ADDRESS 5
: :

]

909 Broadway, CINCINNATI 2, OHIO s CiTy ZONE STATE [
_L-------------------I-------------‘
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Forcign News

COMMAND RECEIVER—
AC POWER SUPPLY
AND SPEAKER

BC 454 COMMAND
RECEIVER

3 to & Megacyclea. Covers 75
andt 80 meter amateur band,
P'rice with sehe-

matics, new..... .
TUNING cRANK for Comm.
Recelvers ........... 65¢ ea.

AC POWER SUPPLY AND SPEAKER

Completely wired power sub-
ply and speaker. with volumo
control € W and on and off
swlich. housed in meml cnh-
inet, size 4%” ur
%" For above rmeher nr
Why other Ivpo eommand re-
ceiver, ready to plug into re-
ceiver or rack, and 110 VoIt
60 Cyele line,

letel
e Sreietly 5714195
Pri kit of
marts only ... 9.95

B 19 MARK Il TRANSMITTING AND
RECEIVING SETS

COMPLETE with all spare paris includlng 15 spare
tynex. Set relnly to oherate from 12 to 24 Volts 1O,
Freauency range 2 10 8 Mc (10 and 80 $59 50

meters). Separate 233 Mc ‘l‘r.ms &

and two tube amplifier. Price: .

RC-1023 Receives 75 Me. Modulaled Sifnal. can be
varled from 62 to 80 be. Onerates self-conuiined sen-
sitlve relay that can be used to operate cauliment fevm
remote polnt. Needs only 12 to ts DC for tila.
ment ana plate  veoltare. Complete with 1
-wuemnuc _ Shock mcmnu.-u Size 534%% x 54"

K} 16 h ‘v in original poxes.

tbes,

$3.50|\

IHTEHPHD NE AMPLIFIER BC-347

Army  Alrcra
Miclucl

ft_ Type;, usex OF8 Tuhe. Conlalus two (2}
Illzh lldl'l iy UTC onncer transformers (7g® x
nput 200 ovhm to slngle or hush pull Grd.
200 onim from  single or push  pull
islors. condensers. etc. Completely on-

14" x 47 x 67 Less Tubc—only 79
c

plate.

or 3 for
ADDRESS DEPY. RC ®

Prices F.0.B.,

RADIO TUBES

For immediate shipment
R.M.A. Guaranteed
Individually Sealed Cartons

Minialure TyDes

155
1T4
IR5
354
6BA6
6BE6
6ATE
12BA6
12BE6
12AT6
46 35W4 42
.46 50B5 35
40 l

GT Types

6KE6GT
6K5GT
6V6GT
6SATGT
65J7GT
6SKTGT
65Q7GT
6X5GT
12SATGT
125Q7GT
12SK7GT
12SJ7GT
35L6GT
35Z5GT .32
SOL6GT .46

25% O0EPOSIT REQUIRED ON €.0.D0.—2% C.0.D.
10% D1SCOUNT ON LOTS OF 50 OR MORE

RAVAC ELECTRONICS CORP,

432 Fourth Avenue
New York 16, N. Y.

.40
46
46
.46
.46
46
.46
.40
.46
.46

.50

.50
.50
%7

Lima.

FAIR RADIO SALES

e ———

SELSYN TRANSMITTER
AND INDICATOR

tor Ham
(.82 1 !
ranstormer.

Ideal as Radie Deam position indieztor.

Tele-
vislon, oi commerelal wse. Complete witi i

indieator. Autosyn Trans, 12 Vet 60 Cyole

and wiring instrueiions.

URZCT IS 5 e —— S -
1-82 Indicator only ..................... .$4.95

ANTENNA MAST MOUNT

Multipte Mast Mount—Can be miunte! on Chinmeys.

o gable. slanted. or Mt roofs of sides or curners
of briek or fiame walls. ldeal for liolding all pooular
iypes of Television and FM  aptenoss simes 1

1137 dlarmeter. Made of aluminum. it 1 hur
ware, . plated.  Coinplete wi banding  for noyy

wunting.

Price o '50
Less baading . ........ciiiiiiiiiii i $3.00

DYNAMOTORS—INVERTERS—
MOTORS

MG-149F INVERTER,
Volts 400 eycle 250 VA or 115 Voit
i'yele 400V A, Reconditioned and tested

MOBILE DYNAMOTDR 9 Volt_inbhut ombu. > Volt
luput.outpur, ey

AL Il)\lh.h\\ New 3-95

PM DYNAMOTOR 12 24 Volt "

Input 24 Vol DC: Outhur 28

109 $9. 95

VoIt 50 MA: 6 Vol xn,uu. aulbut 24

50 Ma. New ... e $| 95
MI)TDI]-i I“ mlﬂl"] \oll \C I"". Heavy Dty reveisible
mstor with 3, X 8 1.

L L T P W B axfig gy s eKimans $2'95
MOTOR & Volt ‘\(-IN \Imor ldeal for auio funs,

medels. ete
Used, tested

Ohio L]

shaft 4" x Ta”.

$1.50

25% DEPOSIT On C.0.D. Ocders

132 SOUTH MAIN ST

LIMA, OHIO

DRASTICALLY SLASHED PRICES
in this FINAL RADIO-EQUIPMENT GLOSE-OUT

Buy at Distributor’s COST!
Only a few of each
First Orders Given Preference

Quan. Deseription Price Each
3 L10 Maseo Musical Cantaet Aike ...% 4.20
4 WCu0 Musco Musical Contact Mike. . %.50
2 MAHS Masco Amplitier. with Tuhes. ... 41.60
3 Mazs Masco Ambliner. wirh Tunes, 34.90
2 MAS33 Mascen Jortable S¥stem c... 72.%0
1 Masco Portahle system. . .. 66.30
2 Masco [fortable Sysiem. . . - 52.30
7 MPAR Masco Electric Pholograph. . . 21.78
2 MI'T4 Masco Electrus Phonograph. . 23.45
17 101 Masco 12" Speaker Cahinet 31.60
6 102 Muasco 107 Sheaker Cahinet 3.10

21 103 Masca 8” Speaker 2.40

21 ll'N \l:nil‘() 6" speaker C; 1.9%
4 8 Mnsco Mieribhone Hmr ‘Stand _4.00
5 Imu\‘n Webster Rauland Masier Unit. . 32.08
1 212Q(W) Wehster Raulynd Master bnl! 39.90

29 400S(W) Wehster Rauland Remote Unit 3.00
2 3212 Triplett Tuhe Tester 4%.1s5
3 2430 Triplety Volt Ohm Met 71.1%
4 2413 Triplett Tule Tester. . feeea. 39.90
4 2405 Triblett Volt ohm Meter. . . .. . 43%.00
B 050A lackson Condenser Tester. . 39.00
3 640 Jacksom Tesl Oscillator 39.00
5 042 ackson Velt Ohm Meter - 49.50
3 443 Jackson Vol Ohm Meler. . . 35.00
3 645 Jacksun Vacuum Tuhe Volimeter. . 55.00
2 637 dackson Tuhe Tester 60.00
9 Kit x4 Clarosial Velume & Tane Cox-

trot Kii e 12.00
Clarostnt Volume Contrels | .50
at Resistors 258 ohm to “Ooﬂ nhn‘ .10
aroestal 10 walt Resisiors, to
50.000 . ... ..., . 16

Aerovox—Clase Outs
Electrolytic Capacitars
Mica Capaciiors
Paper Capacltors
Hesistors

1 1055 below
( Olstributor Cost

(Write unx for Specific cost)
13 843 Snyder Amenna Hemisphore. 1.90
8 Cr Sayrer Antenmn Big H
101y FC4 Snyder Antenn:
73 108 Snyder Ant

Nationally-Advertised
Tubes

Price Each
wa® .

o
e
e

C.0.D.

C-3

Louis 8. Mo.

25°% Deposit with Order—Balance

CREST CORP,, Dept.

3949 Forest Park B8ivd.. St
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UN ASSEMBLY USES RADIO

ADIO coverage of the United Na-

tions General Assembly in Paris
called for “the niost complete and efhi-
cient installations ever made in France's
history,” according to officials of the
French Broadcasting System.

The installations, thrown open to the
world’s radio correspondents and com-
mentators during the Assembly sessions.
were made by the French Broadeasting
System in eooperation with the United
Nations. They included the first use in
any international session of the French-
made Magnetophone, a tape-recording
device which reproduces sound with
such astonishing fidelity that even
trained musicians are said to be unable
to distinguish its recordings from live
performances.

In addition te the numerous broad-
casting Dbooths installed in the plenary
session and committee rooms, six studios
for special interviews anid commentaries
were built into the Palais de Chaillot,
the General Assembly’s temporary
home. A battery of 13 recording ma-
chines manned by France’s outstanding
recording experts was available to the
world’s radio reporters. Live hroadcasts
were relaved through a special control
room by wire and cable to London, Brus-
sels, Holland, and Geneva, and by short-
wave radio to the United States. Com-
plete hroadcasts of the sessions were
also short-waved throughout the world
over the French Broadcasting System’s
facilities.

Much of the equipment provided hy
the French Broadcasting System was
manufactured especially for the occa-
sion, and a hundred of Franece's top
technicians were assigned to the opera-
tion of running and servicing it for the
assembly,

Suguested by :
reqo Deashuek

CORRECTION

Gene Conklin informs us that the
radio servicemen
in Costa Rica is $10.00 rather than
$100.00 as stated in his article, “Radio
in Latin America,” on page 69 of the
August issue.

RADIO-ELECTRONICS for

Mr.

vearly license fee for
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Forcign News

owner of anv car who has fitted an
interference suppressor to its ignition
system can obtain one of these free of
charge from the Radio Society of Great
Britain. Ile then fixes it to his wind-
shield, telling the world that he is doing
his bit in the warfare against television
interference. 1 haven’t the least doubt
that the idea will be a success. To “sup-
press’” an auto costs so little and means
so much to televiewers that in television
service areas the owner of the vehicle
whose windshield doesn’t carry the
sticker will soon come to be looked upon

THIS CAR
HAS BEEM FITTED
WITH A
SUPPRESSOR

TO PREYEMT
INTERFEREMCE TO
TELEYISIOM
RECEPTION

Fig. 2—Stickers identify “suppressed”

as a public enemy. It's a really good
idea; I take pleasure in passing it on.

Olympic retrospect

Quite apart from our admiration of
the wonderful performance of competi-
tors from the United States in the

cars. |

Olympics, the coming of so many Amer- |

irans to watch the athletic and other
events has given us a great deal of
pleasure.

One point of special interest was the |

impression made on American visitors
by our television. Naturally, I was anx-
ious to learn how the received images
compared with those on American view-
ing screens. As the BBC televised most
of the big items of the Games, there was
plenty of opportunity for comparison. It

|

was good to experience the U. S. A, en- |

thusiasm and to find how surprised the
Americans were that our 405-line sys-
tem could accomplish so much.
Actually, it's all wrong to imagine
that definition is fixed by the number

|

of lines. You can’t, of course, drop be- |

low a certain minimum nuntber (prob-
ably about 300) without having a poor
image. But once you send a reasonable
numher of lines, the most important
factor is the range of modulation fre-
quencies genuinely transmitted
properly handled by the receiver. Unless
this is sufficient your screen picture is
“muzzy” and seems not to bhe sharply

|
|

and |

focused. This happens because the video |

impulses are not square enough, with
the result that the different shadings
merge gradually into one another in-
stead of being sharply defined. Our fre-
quency range is 2.7 mc—a total band
width of 5.4 me. This, with the very
efficient cameras which have been de-
veloped, seemed to me to give images
about as clear as one could wish. I was
glad to hear from American visitors
that thev were agrecably suvrprised by
the definition and the depth of focus.
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719 M. BANCROFT 5T.

The NEW Brook

10 WATT
All-Triode
Amplifier

Model 12A3—Two-unit remole-controt amplifier, Dec.
orotor-styled control cabinet for living-room use. Also
avgiloble as Model 12A2 for toble or rack operation.

HERE it is at Jast—an amplificr of
incomparable performance—
huilt up to the highcst standards of
Brook engmc(.rmg—m the moderate
price ﬁt.]

Within the range of its power rat-
ing the new Modcl 12A3 is equal in
all respects to the world-renowned
Brook 30-watwt amplificrs.

The use of low-mu triodes in all
stages, wgether with Brook-designed
traosformers available io no other
amplifier, permits the cleanest am-
plificatioo ever achieved . . , with

intermodulation and harmonic dis-
tortion reduced to the vanishing
point at uny power up 10 maxintum.
Frequency response is flat within
0.2 DB from 20 to 20,000 cycles.

Now for the first time, the distor.
tion-free all-trinde performance
which the Brook Amplifier alone
provides is available at a new low
cost. Orders will be filled as rapidly
as production permits.

Write TODAY for copy of de-
tarled Distortion Analysis and Tech-
nical Bulletin SL-8!

Deacier Inquiries invited — Stondard Discounts Apply

The BROOH High Quality Amplifier

= Designed by LINCOLN WALSH

BROOK ELECTRONICS, Inc.,
34 DeHorl Plate, Elizabeth 2, M. ).

* POLICALARM
F. M. RADIO
RECEIVER

53995

Excise tax included.

F.0.B. Indianapotis

$10 cash, rest C.0.0.

Slightly higher west
of Rockies.

TUNES 152-162 MEGACYCLES
6.tube superheterodyne, ready to operate. Veneer
cabinet 9%z x 614 x 5V deep, wt. 6 Ibs. Schematic
inside back cover, warranty outside. 2 stages high
gain 10.7 megacycle I. F.’s. Guaranteed reception
from local F.M. transmitters with attached antenna

-police, cabs, others. Ready to plug in and use.
115 volts, A.C.-D.C. Power consumed 2B watts.
SOME CHOICE OEALERSHIPS OPEN . . . WRITE

DIO

—

INDIANAPOLIS 1,

Your Own
Business
with

The Coin Dperated Radlo

Place these specially built radios that
play | or 2 hours for 25¢ in the thou-
sands of available hotel rooms, tour.
ist courts, etc. They yield immediate

profits and steady income. Install
Coradio, the finest made.
Limited capital required. Send for

further information. Write today

CORADIO Coin Operated Radio

Dept
112 Bromwway, l'hut.llrhrnun 3-0038-%
NEW YORK 7. M. Y.

PPARATUS CO.

- GREYLOCK

A Dependable Name in

i RADIO TUBES

GT. Glass & Miniature Types
All ‘Tubes in Individual Carions |

GABGT 12AT6 IR5

GATE 12BA6 174 |

GBAG 12BEG tus

GBEG 12K7GT 1S5 c
G6K7GT I:(sUGT 384

607GT 12847 3as [
6SA7GT 25K7 3va

esk7ey  Y23A7. 12ZAU6

6SQ7GT  33zecT t2BF6 h

[6V6GT  35ws 3585 each |
6X4 S0B5 35L6GT

12A8GT 50L6 35Z5GT

| c F I All 39¢ Tubes may be nur I

chased in lots of 100

SPE IAl OF ER sorted. at $35.00 per H)O |
GA7 6AUG 6G6G |
GACS GBHEG 6SN7GT |
GAKS 6BI6 12AU7 c
ads I 73z ho|

6Ads 6SL76T 11723 LR

| IH5GT 1978 177

|INSGT 70L7 6L6GA 59c
2L7 53 each
|SPECIAL!! GH(.G(. ................... $ .891
standard  Replacer VOLUME CONTHOIS,

Al sizes. 1% B Cless swileh. eaeh $ .24
With SIPST swilch. each .34
WwWith LI'ST Switch. each. 39|

PM SFEAKERS Less Trans.

1" with Mnlee vV Magn $i.14

I"' W mv Anico V' Magnet. .14
G wi Inico V \1.13,.. 1.49
3” BP'M with plaoti w a

'.\14\ 1 1.35
"\ 17 Alnieo VO Magnet Lol 1.19
w I BSTEH \ll 1lekub. nlasnc AT vennnees .49

SELENIUM RECTIFIERS

0D Ma. oeiittiviiiaaanircen g eaa e 59
T Y R .49

|
ITERMS: Net C.0.0.. F.0.B. N.Y.C. 351: Handling |
Charge on all orders under $5.00

| Write for Bargain Catalog C.ll

30 Church Street New York 7. N. Y.

l GREYLOGK ELECTRONIC SUPPLY CO.
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OUTHEND is
to Londoners
what [ imag-
ine Coney

Island is to New
Yorkers. Lying
near the mouth of the Thames estuary,
its main industry is to provide seaside
fun and games for visitors. Londoners
flock there in thousands. Though it in-
sists on calling itself Southend-on-sea,
the town is, as a matter of fact, some
few miles up the river. But the estuary
is about seven miles wide here, and the
town dweller gets the impression of a
vast expanse of water, which is certain-
ly salt.

Since the estuary has shallows extend-
ing a long way out from the shore even
at high tide, Southend had to build one
of the world’s longest piers to enable
the steamboats, which bring so many of
its visitors, to use it as a port of call.
That pier is actually over 1% miles in
length and juts out right into the main
channel, through which there is a cease-
less passing of ships to and from the
Port of London.

Could there be a better place than
the end of this enormous pier at which
to set up a school for training future
radar operators of the mercantile ma-
rine? Radar apparatus situated there
has its screens as well supplied with
“breaks” caused by passing ships as
though it were carried on a vessel
afloat in mid-channel.

That is just what has been done in
the last few weeks. Some of the most
up-to-date ship radar equipment has
been set up. The scanner provides a
lookout extending many miles upstream
and downstream; the display is exactly
the same as in shipborne radar. Classes
of student operators are undergoing in-
tensive training.

But don’t forget that Southend is
above all things a holiday town, all out
to entertain its visitors. The opportunity
of showing them “the wonders of radar”
was too good to be missed. And it
hasn’t been missed. A repeater PPI tube
has been installed in a room open to
all. Do the holidaymakers like it? They
do indeed! The radar cabin is now one
of Southend’s most popular sideshows.

New dry cell

For the best part of 50 years the dry
cell just stagnated. Until recently we
operated our flashlights or portable
radios from cells little more efficient

Foreign

News

European Report
By Major Ralph W. Hallows

RaAD10-ELBCTRONICS LONDON CORRESPONDENT

than those which were available to our
grandfathers. The zine-sal ammoniac-
manganese dioxide-carbon cell had been
good enough for them, and for a long
time it seemed that it would be all that
we would ever get. Though it has a good
many things to recommend it, that com-
bination of electrodes, electrolyte, and
depolarizer is a very long way from
ideal. The worst of its shortcomings is
that it has a continually falling e.m.f.
while under load. True, it recuperates
to a large extent when given a rest, but
it never quite regains all that it has
lost. During a rest the e.m.f. rises, but
it never reaches the point at which it
was when the previous discharge be-
gan.

All this is due to the effects of polari-
zation—and incomplete depolarization.
Polarization means that positive hydro-
gen ions arriving at the carbon electrode
to give it its positive charge stay there
after they have been neutralized by
grabbing electrons reaching the carbon
from the outside circuit. In theory the
manganese-dioxide depolarizer should
hand out enough oxygen atoms to enable
the hydrogen molecules to combine with
them and form water. In practice it
doesn’t. Both short-term and long-term
polarization occur. During discharge the
chemical combination is not sufficiently
rapid to cause all the hydrogen mole-

t—— TINPLATE CAP

BY VENT HOLE AND SHEATH
SHEATH FORMS SEALING GASKET
POLYVINYL CHLORIOE SHEATH
PLASTIC SEAL

—~ZINC CAN

CARSON ROD

DEPOLARIZER | MERCURIC OXIDE
AND POWDERED CARBON

ELECTROLYTE : PAPER SOAKED IN
CAVSTIC POTASH SOLUTION

"\PLASTIC BOTTOM WASHER
Fig. 1—Vidor Kaflium cell has extended life.

-
5 ESCAPE VALVE FORMED
Foin)

cules to form water. Short-term polavi-
zation thus occurs because of the forma-
tion of a film of hydrogen gas round
the carbon rod. The internal resistance
goes up, and down goes the e.m.f.

When the cell is rested, the MnO. de-
polarizer does further cleaning-up
work; but it never entirely catches up
with its job. After every discharge and
the following rest the film is a little
denser, the internal resistance a little
greater, and the e.m.f. a little lower.

Two noteworthy attacks on basice
problems of the dry cell have been made
recently. One resulted in the Ruben-Mal-
lory cell; a second has just led in Brit-
ain to the Vidor Kalium cell. The Vidor
cell, whose internal makeup is shown in
Fig. 1, has many interesting points. The

www americanradiohistorv.com

zine can of the original Leclanché dry
cell is still there to form the negative
contact. There is, again, a central car-
bon rod. But the electrolyte is caustic
potash (KOH) and the depolarizer mer-
curic oxide (HgO). The top of the car-
bon rod is pressed hard against the tin-
plate cap of the cell. A boss in the cap
forms the positive contact. As the
Kalium cells are made in sizes identical
with those of the familiar Leclanché
cells, they can replace them anywhere—
they have the same diameter, the same
length, and the same contacts.

But there’s a vast difference in their
performance. I've just tested out some
of the new Vidor cells of the 61 x 32.5
mm size. I was asked by the makers to
treat 'em rough, so I did. Each cell was
discharged continuwously and with no
rests through a resistance of 5 ohms.
As the initial e.m.f. under load is about
1.25 v, this means a nominal current of
0.25 amp. Try that test on the best
Leclanché cell of the same size and see
what happens. The needle of the volt-
meter moves visibly downward, and be-
fore so very long reaches the cutoff of
1.0 v. The new cells are perfectly happy
with this load. They settle down almost
at once to an e.m.{. of 1.15 v and main-
tain it. My tests showed that the e.m.f.
was constant within = 0.025 v for the
first 25 hours of such continuous heavy
discharge. Then it fell gradually for a
further 1012 hours until it had reached
1.0 v. After that it was a landslide;
within an additional 1% hours it had
fallen almost to zero. The e.m.f. may
seem rather low, but I must say I pre-
fer a moderate e.m.f. which stays put to
a nominally higher one which doesn't.

The Kalium cell is available right
down to the 35.5 x 20-mm and 51 x 14-
mm sizes. The rather complicated series
of chemical reactions during discharge
is still a matter of some doubt; but
don’t be surprised at that, for electro-
chemists still wage fiercer battles of
words over those of the lead-acid sec-
ondary cell. Those of the Kalium cell
are probably:

1. Zn + HOH = Zn (OH). + 2 H
(formation of zinc hydroxide and
hydrogen)

2. 2H + HgO = Hg + HOH
{removal of hydrogen)

3. Zn (OH):2 + 4 KOH = K.ZnO. +

2H.0 4 2KOH.
(Removal of zinc hydroxide)

The only snags are that this cell is
more expensive to produce than the
Leclanché and relatively is not as effi-
cient under light loads as under heavy
ones. It needs, in fact, vigorous chem-
ical reactions inside it to be at its best.

The war on interference

P'm sure you’ll approve of the auto-
mobile sticker shown in Fig. 2. The
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~Construction

Instrument Voltage Supply

A cheap and simple power supply that provides up

te 50 ma at exactly 90 volts for instrument use

By R. L. PARMENTER

ERY frequently resistors that
are in the order of megohms
have to be checked. Usually an
external battery is used with a
limiting resistor to extend the resistance
range of the average ohmmeter. A B-
hattery will last a long time and its cost
is not toc great, but there are advan-

SW T5/IW J00MA e pH/50MA
&
H7VAC SEL HECT 1K S 10W
+
e i I v
jvaw weon L (R 90:
1 1 I | "
- |
2
- v —
0B3/VR90
Fig. I—A regulator tube fixes the voltage.

tages in having a small power supply
available for the purpose.

This small regulated supply provides
90 volts at 50 ma. There is no warm-up
period; the potential is there as soon as
the line switch is snapped. Such a power
supply can also be used as a B-supply
for servicing batiery receivers up to its
limit of 50 ma. This limit might be
extended somewhat by using a heavier-
duty choke. The cost of the unit is nom-
inal, about twice the price of B-hat-
teries, hut it will last indefinitely. With
the 0B3/VRO0, a regulated potential of
90 volts is obtained. Since this is a mul-
tiple of the batteries commonly used in
ohmmeters, the resistance readings of
the instrument can generally be multi-
plied by the proper factor without need
of recalibration. In other words, if a
4.5-volt battery is normally used in the
ohmmeter circuit the multiplier would be
20, since 90 divided by 4.5 equals 20.

The circuit diagram is shown in Fig.
1. The 1,000-ohm. 10-watt adjustable
resistor is for setting the current flow
through the regulator tube to the proper
value. This may be done very easily hy
inserting a 0-50-ma meter between the
resistor and the tube. Adjust the slider
until the current flowing through the
tube is about 20 ma. This will provide
good regulation even when the line volt-
age varies ‘over a considerable range.
The % -watt neon hulb is used as a pilot
lamp. Observe the polarity of the recti-
fier unit when wiring,

The cabinet was constructed of
masonite and wood.

The unit described was built to be
used with the velt-ohm-milliammeter
shown in the photo, which calls for a
J0-volt external battery for the ohms
X 1,000 range and provides readings up
to 10 megohms. With any similar meter,
where jacks are provided for connecting
an external battery, the 90-volt supply
can be connected to these jacks and no
further equipment is nceded.

When the meter has no provision for
connection of an external battery, a cur-
rent-limiting resistor and a zero adjust-
er must be added. A separate box can
be used for these, or they can be built
right into the power-supply case.

To tind the values for these resistors,
the builder must know the basie full-

The voltage supply and a 90-volt ochmmeter.

scale range of the meter movement. This
can usually be judged from the voltage
ratings: a 1.000-ohnt-per-volt multi-
meter has a 1-ma movement; a 10.000-
ohm-per-volt unit has a 100-na move-
ment; and so on.

Fol — — AN
90V SUPPLY I R2

R
- o +
D
Rx %uunnowu RESISTOR

8
Fig. 2—Circuit of high-resistance ohmmeter.

The eircuit is shown in Fig, 2, R1 plus
R2 equals the total series resistance
which, when the test prods are shorted.
will give a full-scale meter reading. If
the meter has a1 1-ma movement,

E 90
R= — =

I .001

90,000 ohms
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Suitable values would then be around
80,000 ohms for R1 and 20,000 ohms for
R2 (to give it a little extra adjustment
range).

To measure a resistor, connect the
circuit of Fig. 2 to the multimeter
through the milliampere jacks on the
panel, Short the test terminals A and
B, and adjust R2 for full-scale reading.
Now insert the unknown resistor be-
tween the test terminals and read the
value from the ohms scale, multiplying
by the proper factor.

The circuit of Fig. 2 can be used with
any milliammeter, even one not cali-
brated in ochms. Having found the total
series resistance necessary for full-scale
meter reading (R1 plus R2), use the
following formula to find the value of
an unknown resistor:

90
Rx =

— (R1 + R2),

Im

where Rx is the unknown resistor and
Im is the milliammeter reading (in am-
peres) with the unknown in the cireuit.

For instance, if the meter is a 0-1-ma
unit, R1 plus R2 will equal 90,000, If
the meter reading is 0.5 ma (.0005 amp),
the formula will read:

90
Rx =

— 90,000 = 90.000 ohms.
.0005

An easier approach is to calibrate the
meter with a number of known resis-
tors. and paste a chart or table on some
convenient part of the instrument.

When taking readings, bheware of
shock. Even 90 volts can be uncomfort-
able.

The construction easier.
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32 Great !
Mail Centers

To Speed Orders

E s

ETE-COl

ELECTRO;;/N EWS

29 Years of Service—500,000 Satisfied Customers

s oo oo o St oo ofesfacte st ]
THE BARGAIN COUNTER
P RENE AR NERCRE N D S
Here's your chance to pick up some of

the latest developments at big money
savings. Every one abona-fide “buy":

. UNBELIEVABLE
| VALUE IN A
| 10" SPEAKER

Grab up a couple at this
amazingly low price.
They're top quality 10°
P'M speakers. 4.8 0z. Alnico V magnet. Voice
coit impedance 3.2 ohms. Up to a booming 8
watt capacity. ldeal extra speaker $345

for radios, public address, etc.

Nau OINTIMIR «urvenearinnansnn A

Lots of 3...$3.23 ea.—Lots of 6...83.10 ea.
MICROGROOVE PICK-UP
FOR NEW LP RECORDS

SPECIAL!

SPECIAL!

For the new long-playing records, crystal
phone pickup for reproduction of lateral cut
long playing microgroove vecords at 335
rpm. Excellent frequency response for voice
and music. Qutput voltage approx.

1 volt. Extremely low tracking 5495
force. No. 99N357TR. Wt. 12 0z.. ..

THIS IS IT! NEW WM
DUG SPEED CHANGER!

FOR NEW 33" AND
STANDARD 78 RPM RECORDS

Four hours’ continuous entertainment with
a stack of 335 rpm. recards; ane hour con-
tinuous play at 78 rpm. {Takes both 12” and
1Y records. intermixed.) Universal dual
speed motar.. Quick, quiet-changing cycle,
takes less than 4 seconds. Automatic shut-
off, single tone arm returns to rest and
mechanism shuts off after last record. I're-
cision testing insures perfect performance
—no adjustments. Dual needle Yeversible
cartridge; single speed control. Mounting

space: 1317 wide; 12%” long;
'y high. 33322
No. 34N22564R ...l

W h
No, 34N22563R—same as above, mounted
in handsome walnut and maple base, $34.99

MADE TO SELL FOR $1490
NOW AN AMAZING 35995

TROPICALIZED

i +f Suptrd AC
sune nue o ] BAND RECEIVER
Covers: 541-1725 ke and 1.8-5.8; 5.8-15.5;
17.1.22.2; 14.5-17.1; 11.17-12.2; 9.28-9.8 me.

8" PM dynamic speaker delivers an undis-
torted 4.5 watt output. 3 gang condenser.

Guaranteced foreign reception. Beautifully
finished cabinet. All heavy duty components.
Quantity limited so rush your
No. INBLIR cooviiinnnninnnns
@ .
; idea of the year
: § BICYCLE
. = Battery operated.
mounted or c¢ar.
ried as a personal.
— Suppliedcomplete
mounting haraware and telescopic antenna
which plugs inte radio. Slide rule dial. Ver-
nier tuning. Full size Alnico #5 speaker.
standard 67'% volt "B battery. Attached
handle. Lightweight. Case beautifully fin-
ished. Anti-theft feature. 7THx4%x3%°.
Battery kit, $1.84............
ONE THIRD
LESS THAN
ORDINARILY
PAY FOR
THIS BIG 15
1deal for quality FM-AM receivers. 15" dual
speaker system with built-in frequency net-
work. Tweeter and woofer reproduce entire
With built-in load resistor. 8
ah‘m inp‘l’xl Ir:\r| ednnnce. 53495
No. 99NT14R—24 1bs. .......
SPECIAL BULLETINS
Free bulletins. One on TV, the other a
Christmas Gift Cataleg. Both will save
yox money! The Xmas boek's a real

RF stage. Supersensitive. 110-220 V. AC.
order. 131:x26%x11%". 35 Ibs. 55995
iz PORTABLE
Can be easily
with all bicycle
Operates on inexpensive flashlight cells and
Weight: 3 Ibs.,3 0z. No.1N420R 51995
YOU'D
audible range with magnificent realism.
Don't mias petting copies of our tuo new
cye-opener . . . full of unusual ideus and

grand valucs. Send the coupon.

LAFAYETTE- CONCORD:

the world's lorgest radio supply organization

NOVYEMBER, 1948

. NEW L.C. CATALOG ELEGTRIFIES RADIO MEN

Economy-minded hams, set builders, service men overwhelmed
by giant new book! “Never saw anything like it!"...“As
good as money in the bank!"— typical comments.

Law Upholds Landlord on
TV Antennae

Under the law, landlords appear to be
within their rights in refusing permission
for erection of antennae by apartment ten.
ants. They may ban aerials entirely, or give
permission to some residents and bar others,
witheut being held answerable to those who
are denied this faver. Courts have held that
the rental of an apartment does not give the
lessee any proprietary right to attach any
equipment to & roof or the other exterior
parts of a building.

‘The property owner also is held to be within
his rights in removing an aerial which has
been set up without his permission, pro-
vided he takes the precaution of returning
the equipment intact to the tensnt in his
building.

IDEAL, USEFUL GIFT

NEW 33 RPM PLAYER

Get several for the top names on
your Xmas list. Sure to make 4 hit;
everyone wants it; practically no
one has it yet, 3315 rpm. motor (110
volts, 60 cycle) for sensational Jongs
playing records. Webster micro-
groove pick-up,with life-long needle.
Portable cabinet covered with simu-
lated leather, handsomely lined.
Plays 12° record with cover closed.
R.C.A. phono jack with

6 cord, to plug into radio. 51695

No. 34N22677R .......

Listen—how would &?u feel if you opened
your mail box this A.M. and found an envel.
ope stuffed with crixg‘new fives and tens?
That’s how veteran bargain hunters react
when they open their copies of the giant
new Lafayette-Concord 1949 Catalog, now
in the mails!

IT'S THE NEXT BEST THING
T0 A BANKBOOK

180 pages golidly crammed with sensational
“buys,” made poesible by the purchasi
power of the largest radio supply organiza-
tion in the world—plus everything in fa-
mous hrands! There's hardly a page with-
out some real “find” in TV, Hi-Fi, Ham,
AM & FM Radios, P.A., Test Equipment,
Parts, Tools, ete.

EVERY DAY YOU LET GO BY WITH-
OUT THIS CATALOG IS COSTING
YOU HARD CASH!

4l K
OVERSEAS CUSTOMERS
CLIENTES DE ULTRAMAR

Send your communications
Attention Export Division

RUSH THIS COUPON AT ONCE
FOR YOUR FREE CATALOG

B suop N PERSON
B AT ANY ONE OF
B puroUTLETS:

[ ]

[ | NEW YORK

| 100 Sixth Avenue
542 E. Fordham Rd., L

| | Bronx

u CHICAGO

L 901 W. Jachson Blvd.

B 229 w. Madison St

n ATLANTA
B 265 Peacntrea St

= NAME.
sosTOoN
B 110 Federet St ADDRESS.....oo oo
NEWARK
24 Cantral Ave. CITY. -

www americanradiohistorv com

Lafayeite-Concord Dept. JK-8
901 W. Jackson Blvd., Chicago 7
100 Sixth Avenue, New York 13
265 Peachtree St., Atlanta 3

[ Please rush Free catalog No. €9

[ Send Frec Xmas Gift Catalog

0 ! enclose $...___ Please il auiched order
Shipping charges extra.
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TUBE PIN

STRAIGHTENER

Hytron Radic & Electronics Corp.
Salem, Mass.

This miniature-tube pin straightener
takes care of nine-pin tybes and is a
companion device to this company’s
seven-pin sfrai:l;hiener. Miniature-tube
pins are actually thin wire extensions
of the tube elements and are easily mis-
aligned, sometimes making the tube
use?ess. The straightener can be screwed
to the bench. Each tuke is inserted in it
before being plugged into its socket.

BICYCLE RADIO
Trin Radio Co.
Brooklyn, N. Y.

Attachment devices are offered for
cyclists who like to listan to a radio en
route, The devices are clamped to the
handle bars and will hold battery re.
ceivers of any height and measuring up
to M4 inches in length and & inches in
width. The brackets absorb shocks, pre.
venting damage to the set.

OSCILLOSYNCHRO-
SCOPE

Browning Laboratories, Inc.
Winchester, Mass.

Model OL-158 Oscillosynchroscope is
@ new laboratory instrument for ob-
servation of transient and recurrent
phenomena involving wide ranges of
frequencies. A 5-inch cathode.-ray tube
with 4,000 volts accelerating potential
provides excellent intensity and defini-
tion of images.

Other features include a vertical am-
plifier band width of 6 mc, recurrent
sweeps of from 5 to 500,000 per second,
and driven sweep rates of 0.25 micro-
second per inch to 200 microseconds
per inch. An interral tr gger generator
15 also provided, as well 35 a variable
delay circuit which may E2 used to pro-
vide delayed ‘*riggers a delayed
sweep either internally externally
triggered. A calibration device pro-
vides measurement of deflegtion sensi-
tivity through the amplifi-r.

The vertical amplifier, which is linear
without positive slope fro'n 10 cycles to
&6 mc, has a transient resp ,rse such that
a 100-ke square wave which rises or falis
at the rate of 500 volts per microsecond
is faithfully reproduced.

ISOLATION
TRANSFORMER

Radio Corporation of America
Camden, N. J.

The Isotap variable-veltige isolation
transiormer is designed for the service.

man, but it can also be used in homes
where line voltage is too low or too
high for proper radio or television
chassis operation.

A tap switch may be set for the avail-
able line voltage. Three a.c. output
receptacles are provided: LOW, ME-

DIUM, and HIGH. These provide |05,
117, and 130 volts, respectively. The
serviceman con use the low voltage to
test oscillator stability and the high
voltage to "'pop" components which
are ready to fail. In all cases, the unit
adds to working safety when repairing
a.c.-d.c. equipment.

DISC RECORDER
Risco Electronics
New York, N. Y.

Records may be made at either 78 or
33 1/3 r.p.m. with this portable unit.
A swinging-arm-type cutting mechan-
ism is used. The recorder includes
& recording and playback amglifier, a
crystal  microphone, and a é-inch
speaker.

TV-FM ALIGNER
Philco Corporation
Philadelphia, Pa.

Model 7008 precision visual-alignment
generator for television and FM con.
tains in one instrument all the gene-
rators and indicators necessary to ad-
just FM and TV receivers. The basic unit
is a 4-120-m¢ FM generator with sweep
adjustable up to 15 mc. An AM gen-
erator tunable from 3.2 to 250 mc can
be used by itself or as a marker for
the FM and TV alignments. A c¢rystal
calibrator provides check points every
5 mc to maintain the reset accuracy of
the generators. The AM oscillator can
be modulated by the internal 400-cvcle
a.f. generator to produce a modulated
test signal.

Above the generators on the same
panel is a 3.inch cathode-ray tube with
its controls. This oscilloscope unit is
operated from the same power supply
as the generators. Sensitivity of the
'scope circuit is better than 25 mv per
inch (vertical). Phasing and blanking
controls are included on the same
metal panel.

Qutput is controlled by a shielded
attenuator. To compensate for the loss
in gain usually present at the higher
frequencies, output of all generators in-
¢reases about five times at the high
frequencies over that at the low end of

“New 1 evices

the ran?e, giving fairly constant output
at all frequencies.

SQUARE HOLE CHASSIS
PUNCH

Pioneer Broach Co.
Los Angeles, Calif.

This chassis punch operates on the
same principle as the familiar tube-
socket punches made by Greenlee and
others. A hole is drilled in the metal
to accommodate the cap screw. The die
and the punch are placed on opposite
sides of the metal and screwing down
the bolt makes the punch go through
the metal, cutting out a clean square
hole to ac¢commodate transformers or
other rectangular components.

Any shape of hole having square cor-
ners may be cut out with the new
punch. It is offered at present in two
sizes, % and % inch.

TWO-SPEED PHONO

TABLE
Alliance Mfg. Co.
Alliance, Ohio

The new two-speed turntable is de-
signed for playing Columbia Micro-
groove records as well as ordinary
phonograph discs. A dual version of
this manufacturer's Model 80 table, the
unit uses two motors, one for each
speed, a single tever controlling both
speeds. It has a center off position, in
which both motor shafts are disen-
aged from the idlers to prevent flats
rom developing on the idlers and
€ausing wows.

MULTITESTER
Triplett Electrical Instrument Co.
Bluffton, Ohio

Meodel 630 volt-ohm-milliammeter has
six d.c. voltage ranges at 20.000 ohms
per volt and six a.c, ranges at 5000
ohms per volt. Top veltage on each is
6,000. Five d.c. ranges are included, the
lowest 40 pa full scale and the highest
12 .amperes. Resistance up to 100 meg-
chms and —30 to +30 decibels may be
measured.

AUDIO OSCILLATOR

General Electric Co.
Syracuse, N. Y.

The YGA-4 audio test generator is
intended primarily for the serviceman.
The entire range from 25 to 16.000 cycles
is covered in one band. Output has low
distortion and is constant at any set-
ting of the volume control within =I db
over the band.

TV ALIGNMENT
MARKER
Vision Research Laboratories
Richmond Hill, N. Y.

Model TM-100 is an absorption trap
which can be used with any visual-align-

ol

B
ment generator as . marker. Insread of
the usual pip on the ‘scope screen, a
small dip appears on the curve. The
unit uSes no power and is hand-cali-

brated. Frequency range is from 9.5 to
B mc.

DUAL CLIP
Mueller Electric Co.
Cleveland, Ohio

The new No. 22 Twin-Clip has two
jaws, one at each end, as well as a
screw terminal in the center. It can be
used to connect two pieces of wire tem-
porarily or to connect a lead to two or
more other leads for test and experi
mental purposes. The spring is in the
center and both jaws may be gpened at
once by squeezing the spring. Saueezing
the clip at either end causes only one
set of jaws to open, withoyt disturib-
ing the other, The Twin-Clip is maae of
cadmium-plated steel.

SPEECH CLIPPER

Electro-Yoice, Inc.
Buchanan, Mich.

Model 1000 speech clipper is a diode
unit designed to increase the effective
output of a transmitter without exceed
ing 100% modulation. As much as 20 db

of clipping can be accomplished. A
low-pass filter attenyates the harmonics
created by the clipping .action. A 65C7
and a 6Hé are used. %-plus (150 volts
at S ma) and 6.3 volts at 0.6 amp for
the filaments must be furnished from
an external supply.

BATTERY TESTER

Chicago Industrial Instrument Co.
Chicago, IIl.

Batteries of any voltage from 1.5 to
150 may be tested with Madel 471 bat-
tery Merchandiser. The battery is tested
under the recommended load. A 5/
inch meter is divided into three reqions:
NEW, USEFUL, and REPLACE.

REACHING TOOL

Emco Enterprises
Chicago, IlL

Flex-o-pic is a fiexible tool for pick-
ing up small parts in hard-to.reach lo-
cations. It uses flexible cable of the
type employed jn speedometers and
which ¢an be furnished in any length. A
claw at one end, operated by a button
at the other end, picks up small ob-
jects.

The unit may be taken -apart for
cleaning. [t is chromium-plated and
acid-proof,

RADIO-ELECTRONICS for
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Electron microscope, perfected at RCA Laboratories, reveals
hitherto hidden facts about the structure of bacteria.

Bacrteria bigger than a Terrier

Once scientists, exploring the in-
visible, worked relatively “blind.”
Few microscopes magnified more
than 1500 diameters. Manv bac-
teria, and almost all viruses, re-
mained invisible,

Then RCA scientists opened new
windows inte a hidden world—with
the first commercially practical elec-
tron microscope. In the laboratory this
instrument has reached magnifications
of 200,000 diameters and over. 100,000
is commonplace . ..

To understand such figures, pic-

NOVEMBER, 1948

ture this: A man magnified 200,000
times could lie with his head in
Washington, D. C,, and his feet in
New York. ... A hair similarly mag-
nified would appear as large as the
Washington monument.

Scientists not only see bacteria, but
also viruses—and have even photo-
graphed a molecule! Specialists in
other fields—such as industry, mining,
agriculture, {orestry—have learned un-
suspected truths about natural re-
sources.

Development of the electron

www americanradiohistorv.com

microscope as a practical tool of
science, medicine, and industrv is
another example ol RCA research
at work. This leadership is part of
all instruinents bearing the names
RCA, and RCA Victor.

When in Radio City, New York, you
are cordially invited to see the radio,
television und electronic wonders al
RCA Exhibition Hall, 36 West 49th
Street. Free admission. Radio Corporu-
tion of America, RCA Building, Radio
City, New York 20.

RADIO CORPORATION of AMERICA
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Here's a

SENSATIONAL BUY!
COMBINATION
INTERCOM & RADIO

A REAL MONEY
MAKER FOR YOU

Customers Sa'y-—_‘I

“Intercom alone is worlh
your low price.

You gel fres a
6 tube radio in
this deal plus
real vtility!”

Masier Intercem
Slatien, Including §-Tube Radie

[ntercom
Sub-Stalien

Combines © 10p.quolity 6 tube ;uperher receiver,
plus office or home intercom system in hondiome.
walnut-veneer cobinet. Hi-Amplificotion 3 tube
intercom permits imtont communicotion between
radio-moster ond up to 4 remote sub-stotions, Any
remote itation con coll the moster while rodio is
ploying; coll con be returned to any remote stotion,
Qperotes on 110 valts AC or DC,

It's hondsome—it's easy to instoll—it's ‘eqsy to use!
Price Includes Rodic Moster, I Remote, 50° wire
Original relall price wes
$84.50 with 4 remotes. Buy $ 9 5
from RSE and SAVE OVER
’o%‘ ——

Brand new—only 400 avail.
able. -13.95

MIDGET |.F. TRANSFORMERS

Back again—by populor demond!?

RSE scores ogain with 0 new ond better
I F} 400.500 KC ronge—1Y% “ squore x
3" high—<ceromic bosed mico trimmers—
high gain iron cores—pep up old receivers,
ideal for new construction—ond now avoil-
able in either input or output types—for
peak performance! Individuolly boxed
in the colorful RSE corton, List price $2.10.

Extra Remeles-

LR1—input; LR2—output;
Spacify Type.
Matched Enq Cruh
Each Polr Dozen
36¢ 69c¢ $3.95 $29 00
VOLUME
CONTROLS

# Our own privote brond—mode by

a notionolly known monufocturer, & The
some kind thot net for §1.09. ® Noise-free carbon con.
struction, stondord shoft ond bushing. @ Individuolly
boxodmourcolodul<orton<orrymg the RSE equalityseal
of opprovel, @ Complete with switch, full renge of sizes.

10 M ohms 100 M ohms

15 M ohms 250 M ohms  ¢ach 59(
25 : ohms 500 M ohms

50 M chms 1 Meg ohms per 10 s

2 ey ohms asti. 9,50

500 M Knurled Shett
300 M ohms less switch, 39¢c each, 100 fer $35.00

TUBES

“The All-American Five"
Here they ore—the fostest moveérs
ever mode—aot RSE's long discount,
Brond new, tested top-grodes with
regulor RMA guorontee, Individu.
ally boxed in eye-oppeocling
cortons. Know your supplier—his
reputotign, Shoot us on order to.
doy—wotch your profits zoom to.
morraw!

125A7GT ., .65 125K7GT. .65 125Q7GT...59
ISLSGT ... .49 50L6GT .. .88
“All-American Kil, one each of above . . $2,99

s

Demand This
Seal ol Quolity

ORDER INSTRUCTIONS

Minimum order—3$2.00, 25%, de-
posit with order required for oll
C,0.D. shipments, Be sure to include
sufficient postage-—excess will be
refunded. Orders received without
postoge will be shipped
enpress collect, All prices
F.O.B. Detroit.

I'(HIJ'IU SUPPLY &

ENGINEERING CO., Inc.

85 SELDEN AVE. DETROIT 1, MICH.

__Test Instruments

SIGNAL TRACERS ARE POPULAR
(Continued from puge 56)

not obtainable, the time spent in wind-
ing them with a high-value carbon re-
sistor as a form, well repays the trouble,
(Winding 4,700- and 15,000-ohm re-
sistors with resistance wire is not too
easy, and the likelihood of any con-
structor’s getting the same residual in-
ductance and capacitance values as
those in the author’s instrument scem
Ifair]_v remote depending pretty much
on accident. Possibly ordinary carbon
Il'esistors could be used with small r.f.
chokes in series.—Fditos)

An excellent indicator

The 6E5 has proved itself an excellent
| detector. It is especially useful in one
instance where other indication devices
would be motre or less useless—on a
[ weak unmodulated carrier provided by
the local oscillator of a superheterodyne
receiver. It is obviously impossible to
detect by ear whether a local oscillator
is oscillating; but, by placing the r.f.
| prod of the tracer on the plate of the
oscillator, a clear indication can be ob-
| tained from the 6E5 by the partial
closing of the eye, Naturally, the re-
sponse of the eye is not as great as it
would be normally, but it is sufficient
| for the purpose.

It is essential that stray pickup should
be guarded against, and therefore metal
IGJ'? and rectificr tubes should be used.
| If pessible, an open-ended shield can
| should be placed round the GES5.
| The instrument is built on a chassis
linside a 6 x 7 x 10-inch metal cabinet,

Fig. 2 shows the probes. Notice that
the shiclding is made continuous from
| the probe tip to the tracer jack by bend-
ing the probe case to the cable shielding.

This tracer has been found extremely
useful on outside service jobs, on ac-
lcount of its lightness and portahility.
Its weight is little more than that of
the average battery-operated multi-
range meter.

A bigger instrument

For bench work, a much more elabo-
rate instrument is used. The circuit is
shown in Fig. 3.

As a bench analyzer may frequently
be used to trace very 'weak signals, con-
siderable r.f. gain is advisable. Two r.f.
stages are incorporated, both of them
heing resistance-capacitance-coupled

| and having the r.f. gain control in the
common cathode leads. These are fol-
lowed by a cathode-follower detector,
chosen for its signal-handling prop-
erties, high fidelity, and minimum
damping effect upon the previous stage.
The signal is then passed on to a 6C5
audio amplifier (inte which the a.f. prod
is fed), and finally into a 6V6 output
stage,

Notice that two terminals have been
connected to the voice-coil leads for in-
sertion of an external a.c. voltmeter
which can be used as a visual indicator.

Bonding between chassis and panels
and all other shielding must be thorough

www americanradiohistorv . com

if the instrument is to be a first-class
job.

Operating the tracer

The tracer is casy to operate When
using the r.f. probe, the a.f. gain control
should be kept at maximum, and any
adjustment of gain should be made on
the r.f. gain control in order to keep
tube noise to a minimum. When using
the a.f. probe, the r.f. stages are not in
use and the gain control may be turned
down. While not essential, this will
make for a clearer signal.

Let us suppose that the receiver
under test has poor quality. The first
thing is to tune in a local station or
inject a signal from a generator into
the antenna terminal of the receiver.
The second is to silence the receiver’s
speaker as we shall be using that in the
tracer. Probably the best way to silence
the speaker is to disconnect the speaker
transformer secondary and replace the
voice coil with a load resistor. In that
way no damage can be caused to the
output tube or transformer.

Now by placing the r.f. probe on the
various grids and anodes the signal can
be made to appear in the tracer’s
speaker. If no fault is apparent up to
the second detector, change over to the
a.f. probe. Once the faulty section has
been found, the bad component can often
be determined by injecting a signal at
various points of the input to the tube
and using the probe.

Occasionally a receiver will be found
in which the signal, if there at all, is so
weak as to be inaudible on its own
speaker. In such ecases, if the signal is
not audible when the r.f. probe is placed
on the first detector plate, it can be
assumed that the loecal oscillator is not
functioning, and checking c¢an be done
on that basis. On the other hand, al-
though the signal is strong at the re-
ceiver input, it may arrive at the
speaker distorted and weak. Tracing
through with the instrument, a stage
will be reached at which there is a
marked diminution in the gain. Some
measure of the actual loss can be se-
cured by rotating the r.f. gain control
and noting how much rotation is needed
to bring the signal back to its former
strength.

With experience the operator will
rapidly become familiar with these and
many other faults indicated by the
tracer and will find that it is one of the
handiest bits of gear any service tech-
nician can possess.

There are four rules to remember
when using a signal tracer: (1) Always
see that the power pack of the receiver
on test is O.K. before switching on.
(2) Always start tracing from the an-
tenna end of the receiver and proceed
toward the output stage. (3) When
using the probe, keep the a.f. gain con-
trol at maximum, and regulate volume
with the r.f. gain control. (4) When
using the a.f. prod, turn the r.f. gain
control to minimum.

RADI!O-ELECTRONICS for
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The waveguide connects with antennas, which c l r c u l t s

are oriented in azimuth with antennas at next
station. At right is complete repeater station.

UNLIKE radio broadcast waves, microwaves
are too short to be handled eftectively in
wire circuits. So, for carrying microwaves
to and from antennas, Bell Laboratories
scientists have developed circuits in “pipes,”
or waveguides.

Although the waves travel in the space
within the waveguides, still they are in-
fluenced by those characteristics which are
common to wire circuits, such as capacitance
and inductance. A screw through the guide
wall acts like a capacitor; a rod across the
inside, like an inductance coil. Thus trans-
formers, wave filters, resonant circuits — all
have their counterpart in waveguide fittings.
The waveguide continues upward through the Such fittings, together with the connection
roof of the station toward the antennas. sections of waveguide, constitute a wave-
guide circuit.

From Bell Laboratories research came the
waveguide circuits which carry radio waves
between apparatus and antennas of the New
York-Boston radio relay system. As in long
distance wire communication, the aim is to
transmit wide frequency bands with high
efhiciency — band widths which some day
can be expanded to carry thousands of tcle-
phone conversations and many television
pictures.

Practical aspects of waveguides were
demonstrated by Bell Telephone Labora-
tories back in 1932. Steady exploration in
new fields, years ahead of commercial use,
continues to keep your telephone system

Base of a waveguide circuit in a repeater station the most advanced in the world.
of the New York-Boston radio relay system.

BELL TELEPHONE LABORATORIES

EXPLORING AND |INVENTING, DEVISING AND PERFECTING FOR CON-
TINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE.

NOVEMBER, 1948
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Test Instruments

Signal Tracers Are Popular

OR a considerable number of years

the equipment used by most service

technicians consisted of a good

multirange meter, a signal genera-
tor, an emission-type tube tester, a
soldering iron, and an assortment of
pliers, trimming tools, and other odds
and ends.

With such equipment the more ob-
scure faults such as distortion, inter-
mittent signals, or low sensitivity or
selectivity could not be located, and the
trouble shooter had to resort to the
time-honored method of guess and sub-
stitute. Surprisingly enough, it often
worked—the radio man has always been
rather a genius at putting his finger on
the spot—but generally it was a temper-
frazzling and time-wasting husiness.

Then came the intreduction of eom-
pact portable oscilloscopes. Fault find-
ing, for those who could afford to buy
a ’scope, became much easier. Even so,
it took some time for the serviceman
to familiarize himself with the sig-
nificance of the various traces,

The man who could ill afford the high
cost of such an instrument was still left
to get along as hest he could on the
hit-or-miss principle. Only compara-
tively recently, with the advent of sig-
nal tracers, has he had the hreak he
deserves.

Signal analyvzcers or signal tracers—
take your pick; the instrument iz one
and the same thing—have continued to
grow in popularity.

Th-re are two very sound reasens
for thi: increasing popularity: the low
initial cost and light runnine costs and
replacements; and the' fact that, where
receivers and amplifiers are coneerned,
a signal tracer localizes the fault as
easily and as quickly as an oscilloscope.

Possibly the first signal tracer was a
pair of phones and a blocking condenser.
Literally thousands of technicians have

prodded their way hopefully around a.f.
circutts with, such a combination with-
out realizing to what extent such gear
could be claborated!

A simple tracer

Although still very useful in a.f.
work, a pair of phones would be ob-
viously useless on r.f. It follows, then,

By T. W. DRESSER

capacitances, was sufficient to resonate
around the high-frequency end of the
coverage and thereby give a slight lift
to the response curve at that end. re-
sulting in a fairly level characteristic
where otherwise there would have heen
a considerable falling off. Inductive
wire-wound resistors are, therefore, a
worth-while feature; and, if they ave

oK AF PROBE B+250v
=L
=y
o E 3
g amE I -f'[ 470K
3 1t ———t—x, ;1 PHONE
50 11 e 1002 LA MICA _l]
fr=a_ 5 1
*—_;Iiﬁl'_"i—-':! | 3
‘RF PROBE 1697 6ES

:

Fig. 1—A simple but efficient visual signal

that we must have a detector for de-
modulation, and an a.f. amplifier to
hoost the signal. These are minimum
requirements, but around them a useful
tracer can be built,

The one shown in Fig. 1 was con-
structed by the writer for portability.
The rcircuit is almost self-explanatory.
A 6J7 is used as an r.f. amplifier inte
which the r.f. probe feeds directly. The
signal is then passed on to either a 6E5
or 6U5, which is utilized as a grid-leak
detector and also as an indicator, The
phone signal is taken from the 6E5 plate
via a 0.1-pf mica condenser. High-
impedance phones must be used.

Inductive wire-wound resistors were
used in the plate supply of the 6J7.
There is a very sound reason for choos-
ing such resistors: it was found that
the small amount of inductance present
in them, combined with the stray cireuit

tracer. The 6E5 is detector and indicater.

RF PROBE

SOLDER
G PLUG
“» SHIELDED CO-AX 30" LONG
1}
1
/7
: %L‘ao.m COND
Ly \
ELECTROLYTIC CAN
AF PROBE i
PLUG

SHIELDED CO-AX 30" LONG

50K o RESISTOR

ELECTROLYTIC CAN

N.B.~SOLDER LUGS ARE BOLTED TO CANS

Fig. 2-——One of many ways of making probes.

1543

%‘Sunf
By
HeEeE=T 10
RS Tl
RF PROBE IMEG
N

_T AC VOLTMETER

—0
SPKR
)

W
E ————
E 117V AC
=1
—_— e
> -
50/50v 4220

1852 /6ACT

1852/6ACT 6C5 6C5

6Vv6 524

Fig. 3=A euch larger—but still untuned-—circuit for service bench work. Two r.f.'s and a cathode follower feed two adf. stages.

www americanradiohistorv com

RADIO-ELECTRONICS for


www.americanradiohistory.com
www.americanradiohistory.com

L

gfxq

HEATH SURPLUS

Yoo !

ALL
'APN/1 RADIO ALTIMETERS

NO. 200. The last chance
to get a complete new 14
tube radio altimeter. Con-
toins 420 Mc. transmitter
and receiver, power sup-
ply, range switches, two
antennas, meter indicator,
all plugs and instructian
manual. This unit makes
excellent amateur station
as it is right in the band.
Shipped in original ex-
port crate. Weight 87 |bs.

G.E. BC 375 TUNING UNIT

NO, 203. Model TUI0B covers

10 Mc. to 12.5 Mc. New com-
plete with aluminum cabinet.
The best buy of surplus. Over
$30.00 worth of new variable
¢condensers, coil, dials, switches,
etc. Add postage for 20 lbs.

G.E. 50 AMP CIRCUIT BREAKER

$2 95 NO. 204. New General Electric
o 50 Amp 220 Volt AC circuit
s breakers. 100 Amp when used
31.50 on 110V. Add postage for 4 |bs.

: BC 347 AIRCRAFT INTERPHONE

AMPLIFIER

NO. 205. Interphone amplifier con.

tains 6F8 tube, Ouncer transformers,
i diagrams, etc. in aluminum cabinet.
: Add postage

fordibs....oiiiinnisisnnnn $2 95 -

TN,

revn FTTITeny.

274N COMMAND SET ACCESSORIES |

NO. 238. 5 PM Speaker with out-

put transformer matching head-
phone output... ...52.80
NO. 23%. Dual

with connecting plugs....
NO. 240. Single 'runsmmer ruck
FT234A $1.00
NO. 241. Splmt shaft for tuning
command receivers. Allows vse of
ugulcr tuning knob on BC 453-4.5
receivers ... 3 .39
BC 451 CON'IROL BOX

NO. 236. Control box for 274N
transmitters. Contains proper cwe
voice switch, 4 chonnel switch,
power switch, mike juck ond tele-
graph key.

......51.98

Add poswge for 2 lbs...

. v,

METER SPECIAL

NO. 237. Brand new Delur Model
312 0-800 M.A. D.C. Square 3" 0-10
M.A. basic meter with built in
shunt. Probably the best buy ever

offered in a surplus meter.
Shipping Weight 1 Ib........ 52-95

A-62 ARMY PHANTOM ANTENNA
NO. 206. Contains tuning condenser,
¢oil, resistors, tuning dial, tuning in-
dicator, binding posts, steel case, use-
ful for building amateur transmitter.

Add e $] .95

for8 |bs

oy

$2.49

a:

A AR AN PPN P PO OAS

i

PR

; :VOL!I’“ DYNAMOTOR

{ NO, 212. Dynamotor only from
¢ PE 103 power supply. Input 6 or 12

-,

an

A AR

BENDIX MR9C COMPASS CONTROL UNIT

NO. 207. Tuning and control unit
for Bendix MN 26 rodio compasses
contains tuning dial, band switch, ii
crystal switch, AVC switch, volume

i Bieping et Site. $9:50 G
BC731 CONTROL BOX

with Weston Model 476 AC Volimeter
NO. 208, Excellent buy in motor control
box. Size 8"x10"x5%2".Contains Wes-
ton 0-150V. AC 3V2" voltmeter, motor
starting switch, 28 fuses all 39 Amp
'I‘IOV cmld 8 huehh't:ldeu Fuses and
olders alone worth the price.
Shipping Weight 18 lbs. $7 95

GIVE

HOW TO ORDER - - -

Eu@

L -
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BC 643 GENERAL ELECTRIC

110V 60 Cy:l. Powor Su ply

for home or oﬁcc vse...314.50

QUANTITIES LIMITED SUBJECT TO PRIOR

SALES
RCA NAYY COMMUNICATION RECEIVER :

at 160 MA. Extremely rugged
construction ysed in Army tanks.

TRANSCEIVER NO. 202. The last of these
% beautiful RCA sets. Covers 195 =
& NO. 201. Complete Ke. to 9.1 Mc. continvously. E
15 tube transmitter- - gypplied complete with tubes,
receiver. ldeal for '; control box, tuning wnit, 24
new citizens band { Volt dynamotor, band chongo
460 Mc. for commus  © motor, plugs and circuit diae m-' L%
nicationbetween of- = gram. Superheterodyne circuit
L“"‘"‘d' ‘“"v: homse, oy ers aircroft, broadeast, short
oat, efc. onver- wave, marine, foreign braad-
sion article in August ELECTRONICS Maga- casts. Has 5|“"P ar bgrggd I.F.'s $29 50
zine. Brand new in original G.E. cartons lFO. etc. Shpg wt. 30 lbs.
with tubes. Add postage for 25 ibs. § ......

3
$19.50 ... 2 for $35 00 . PE 125 TRANSMITTER |
ACCESSORIES FOR BC 645 £ POWER SUPPLY
PE101C Dynamotor for NO. 223. Operates from 12 to
car vse ... 3.95 24 Volts and supplies 500 Volts

7132 TABLE MICROPHONE .
NO. 210. One of the Army’'s best.
Built by Kellogg, ideal for factory l
e B e e e Taraana y
:dd. postage for § Ib': ) $2.95
MlNIATURE ELECTRIC MOTOR

: 211, Tiny Delco motor only 17 x
1 l'/‘"x!" 10.000 RPM. Operates from 6
: to 24 V. Excellent for mod-

els. Add poﬂcgo for 1 Ib $2 95

A LR

$5.95

Volits, output 500 Volts at 160 MA.
!mnd new original cartons. Ship~
ping Weight 29 lbs.

G. E. Looe

. PER FOO'I

Cor i, DYNAMOTOR |

NO. 213. An idea! dynometer for
mobile operation in taxicabs, police
cars, sound systems and amateur sta-
tions. Supplies above voliage from 12
Volts or 500V. at 350 MA from 6
Volts., Complete with starting relay,
and fuses. New, Our Dynamotor A,

$5.95
Shipping Weight 72 Ibs.
DM-36 DYNAMOTOR

N‘;)M:'IS Woﬂ:‘n“. Electric 24|Volf input, 220V. ot
[] out. With filter ouemby $2 95

Shlppmg WnlgM 6 lbs..
G E. BC 306 ANTENNA

TUNING UNIT

NO. 231. Maiches ony aerial to 150
Watt transmitter, used on BC 375. Brand
new. Add postage
for 20 Ibs...

W.E. BC456 MODULATOR

NO. 217. Modulator from 274N cam-
mand transmitters contains 3 husky
relays, 3 tubes, VR150,12J5 and 1625 $3 9

Brand new. Add postoge for 11 Ibs. . 5

BE 77 TELETYPE TEST SET

NO. 218, Contains zero center voli-
milliammeter, switches, relays, voltage
divider resistors, neon indicator, efc.

$7.95

Shipping Weight 10 Ibs.

¥
3
3

Complete with fuses — relays —
filters, etc. ldeal for

$12.95  Shipping Weight 73 lbs.
: FM PUSH BUTTON TUNER

© NO. 224. Brand new ten push but-
. ton tuning autmbly from Army FM
 receiver. Con'mm 4 qang 100 MMF

silver plated tuning conden~
ser, Add postage for 10 Ibs. $2 50 EACH
RG 8/U FLEXIBLE

COAXIAL CABLE

NO. 225. Standard television fead :
in 52 ohm. Any length up to 1,000 i
ﬂ Add for ponago i

boats.

OO

POWER TRANSFORMER S,ecceaa.

NO. 226. Primary 117V, 60 cy<le, :,
Secondaries supply 746 V.CT ot 220 ¢
MA, 6.3V. at 4.5 A, ond 5V. uf‘A%
will hcnme 13 tube radio receivers. :
Supply is limited, order early. Ship.
ping Weight 11 Iln each. f
$395 .. 3 for $9.95
OUTPUT TRANSFORMER

NO. ??7.I Puih"pull 6Vé's to 6 -8 ohm {

voice coil excellent

charocteristics, ... 3 for $1.95 « H

4 Amp. filaments of 3 to 24 Volts. Also :

TRANSMITTER TRANSFORNMER
i NO. 228. The transformer for Transmitter
Shinbing Weight 12 o '$9,50 |

Power Supply, 600 Volt at 200 MA ond ©
MILITARY POWER TRANSFORMERS '

Y NO. 229, Convert your military re-

.$2.95

3

S at 2A. and 12V, at 1 Amp, State

Excellent foundation for radio tester.

BENDIX MN 20E DIRECTION FINDER LOOP

NO. 219. Ring type loop excellent
for use on boot or aircraft. Extreme-
ly rugged construction. low ime

% pedonce manual type.
Add postage for 8 Ibs. $9 95 EACH

WEIGHT SHOWN

LP 18C DIRECTION FINDER LOOP

NO. 220. Motar driven streomline pod
type loop used on automatic direction
finders. Has Selsyn transmitter and
motor, fits most military direction

finders. Add postage
for 20 bs. *° $14.50 cacw

KIT SPECIALS

POTENTIOMETERS SOCKETS
NO. 232. Kit of 10 ex- NO. 233. Kit of 20 high
cellent shaft type po- quality sockets several

iam iff
seasvonm1.95  Sonnn1.00
PART NUMBER
MO ORDERS

www americanradiohistorv com

{ NO. 221, Tobe triple .2
. MFD 4000 V.D.C. Filter

AND DEECRIPTTION
UNDER 53700

ceivers without rewiring the filament,
A’ type supplies 500 VCT at 50 MA,
SV. at 2A. and 24V. at Va2 A, "B
type supplies 500 VCT at 50 MA, 5V.

.

whether A or B type desired.
Shlppmg thqM 4 ")i .......... $2 95

................. renearen,

. HOME WORKSHOP GRINDER KIT

NO. 230. Easily assembled 110V
AC or DC ball bearing fully en-
closed motor from Army surplus
dynomotor. Purchaser to make
simple changes and shaft exten-
sions, detailed instructions and all
parfs supplied. Motor approxi- '—-"
mately 5,000 R.P.M. |deal for

tool-post grinder, flexible shaft

tool, madel drill press, saw. Ship-

$3.95
ping Weight 6 lbs.

HEARING AID HEADPHONES
NO. 216. The Army's best — eliminate flat
ears and oviside noise. Complete with
tronsformer for conversian from low to
high impedance. With cord ond plug

complete. $1 -oo

Add postage for 1 |b.................

TELEVISION CONDENSERS

NO. 222. G.E. Pyranol
capocitor .25 MFD 6000
V.D.C. Porcelain insu-

used on Army radar.

Ideal filter for H.V. loted, an ovtstanding
television set. Add ?uy fovddMgh voltage
ostage lters. A posf-

ror 3 Fbs ............. $3.95 age for 3 Ibs.. 53 95

an:- POSTAGE L';?
Will SHIP € O D

DEPT. € ... BEHTON HARBOR MICHIGAN

i
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ELECTRONIC BARGAINS #o» EXPERIMENTERS 2« HOBBYISTS

ALL QUAMNMTITIES

STANCOR FILAMENT TRANSFORMER

NO. 242. Heavy duty Stantoer No.

§T355 svpplies 5V ot 6 Amps, 5V at

3 Amps and 5V at 3 Amps

from 220V 60 Cy. primary

or V2 uboveh from 110V.

Cased type. S |p

Wat. 7 |bs. Each $1 50

G.E. THYRATRON TRANSFORMER

0. 243. New G.E. Transformer sup-
plies 2.5V at .100 KVA, haos 3KV in-

NO. 243.
A ping Wgt. 13 lbs.
Each

sulation 100Y &0 cy. primary. Ship-

,,,,, $9.50

RCA SATURABLE REACTOR TRANSFORMER
NO. 246. New RCA No. CRV30531 AC -
current 750 MA DC current 2 Amperes.
Rated 1.75 henries. Ship. $
. ping wagt. 4 lbs. Eoch ] 00 b
¥ 12.6V POWER TRANSFORMER
o NO. 247. New cased 110 V 60 cy.
Power Transformer. Supplies 440V Ct.
ot 60 MA, 6.3V ot 2A. and 12.6V at
IhAmp. En:llnn! for military sets.
Shipping Wght.
6 Ibs. Each $1 -95
RCA INPUT TRANSFORMER
NO. 248. Heavy duty RCA No CRV- .
30529. Input has primaries 600 to 200 "
and 25 ohms secondary 250,000 ohms

[ 8 Shlppmg Wat. $] .00

2 Ibs. Each

: REPLACEMENT POWER TRANSFORMER
F NO. 251, Excellent value transform.

ers mode by one of largest trans.
former companies. 110V 60 cy. Pri-
mary supplies 746 V Ct. at 150 MA.
5: at 4A and 6.3V at 4.5 Amps.
Shipping Wgt.

$2.95

7 lbs. Each
FEDERAL POWER TRANSFORMER
NO. 252. New cased 110V 60 cy.
Power Transformer. Supplies 480V CT
at 50 MA and 6.3 V at 2.1 Amps. A

beautiful transformer. Ship-,
ping Wgt. 4 lbs. Each I $] .50
& HEAVY DUTY 6-12-24 VOLT VIBRATOR

NO. 253. A husky vibrator
used on army ftransmitter.
Rated 30 amperes at & Valts
220 cycle with contacts for
12 and 24 Volts, Synchronous
type, has many industrial ap-
plications. Ship.

Wagt. 3 lbs, Each......

4 CHANNEL

PUSH BUTTON TUNER
NO. 254. Permeability tuner from
BC 728 containing RF, first detector,
and oscillator coils. Covers 2 to 5 MC.
Complete circuit diagram furnished.

Shipping Wgt. $2.50

2 Ibs. Each.

CONDENSER SPECIAL
NO. 255. An ideal oil filled power
supply filter used in army 16 tube
unit, has 25, 2.5 and 5 MFD all at

600V D.C, ing. Shippi
War. 3 1bs. Each 0 $1.50

AEROVOX
TELEVISION CONDENSER
NO. 256. Aerovox Myvol .05 MFD at
7500V. rating. Excellent television coup-
ling condenser with mounting bracket.

Shipping Wagt. $3.50

3 lbs. Each
BC 746 TUNING UNIT
NO. 257. Plug in transmitter
tuning vnit fram army Walkie
Talkie. Contains antenna and
tank colh, tuning condennr,
transmitting and retelvmg <rys-
tals. ldeal transmitter founda-
tion. Shipping Wat.
1 1b. Each
(Same as above except transe
mitter crystal in 80 meter oma-
tevr band
T30 THROAT MICROPHONE
NO. 258. Makes excellent contact
microphone for musical instru- NG ‘D))
ment or vibration pick-up. Ship-
ping Wat. 1 Ib. $1.00 each
Extension cord with switch for
.50 each -3

P I

g

Y3

BN
o
-

SRR )

vesein

i e S XA DL

$1.00

$2.50 each) :

LIMITED

BRAND NEW
ARMY AIR FORCE

ASTROGRAPH

NO. 259. The case of
this unit makes the
finest tool and service
kit ever designed. Ply-
wood construction, 14 x
11 x 10" high, with 8
tovered <ompartments
in the bottom for repair
parts, leather handle,
steel reinforced covers,
hinged lid. Alse excel-
lent as case for rodio
phonograph, movie projector, camera, shel' cose,
fishing kit, picnic kit, ete. The astrogroph itself,
(whnga cost the government $125.00) makes on
excellent contact printer, and can be used for a
foundation for enlorger, strip map' holder, etc.
The cate alone worth twice the $3 95

give-away price of

~ AN27/ARNS ANTENNA

— NO. 260. Standard blind
ﬁ-’j fanding ontenna system.
| Brand new in original

$9.50 crate. Ship. Wgt. 14 Ibs.

AS114/APT ANTENNA SYSTEM

SUBJLECT

NO. 261. New blade e
type antenna :omgleh $7 50

with cose ausembl

in original carton, Sllppmg Wagt. 9 Ibs.

AS115/APT ANTENNA SYSTEM
NO. 262. New blade type
antenna tomplete with cose
assembly, in original carton. Ship. Wgt. 11 Ibs.
AT3BA/APT RADAR ANTENNA

NO. 263. New rodar dame type an-
tenna with mounting bate and con-

nections, in original care
ton. Ship. Wat. 11 lbs.. $1 4.50
AN104A BLADE ANTENNA
NO. 264. Standard blade
$1 .50 antenna used on many mili-
tary fighting planes with
e ————— cooxial connection at base.
Shipping Wat. 3 lbs.
BENDIX MTS51C TRANSMITTER CONTROL BOX
NO. 235. Contains channel switch,
emission switch, send receive
switch, power switch and indicators
for Bendix aircraft trans-
mitters. Ship. Wgt. 3 lbs. $5.50
BC 670B REMOTE CONTROL BOX
NO. 265. Motor starting tontrol

box has starting and stopping
switch, indicc'os;; cable and plug.

Wooden case. Ship.
Wat. 6 lbs. Each $1 .95

BK 22 RELAY ASSEMBLY
NQO. 266. Used on SCR 269
Radio Compasses. Contains
stepping and control relays
— junction box of aluminum.

Brand new. Ship. 7$3.95

Wat. 7 lbs. Each
HEINEMANN CIRCUIT BREAKER

NO. 267. Heavy duty type 7 Amp.

24 Valt D.C. Many uses around

shop. Shipping $] .00

Wat. 2 lbs. Each
CUTLER HAMMER
MOTOR FIELD CONTROL
NOQO. 285. Rated 10 ahms. 3.2 Amps.
Maximum. 62" diometer with knob
and mounting feet, can be usted to
regulate generator output valtage.

Shipping. Wgt. $2.50

5 Ibs. Each

PENN THERMO RELAY
NO. 268. Thermo Relay with a
range of 45° to 100° complete
with 5 Fi. flexible cable to im-
mersion bulb. Ship-
ping Wagt. 6 Ibs.

"B& W 1110 14 MC TANK COIL

NO. 28i. Plug in type used on
BC 610 Tronsmitter. New, original

cartons. Shipping $] 50

Wat. 2 tbs. Each.
PART NUMBER AND DES
HCI ORDERE

S —

UNDER

: Handles for GN 58

TO PRIOR SALES
DM 64A 12 VOLT DYNAMOTOR
NO. 269. Input 12V at 5 Amps.
Quipyt 275 Volt 150 MA. New.

i Shipping Wat. $5.50

7 Ibs. Each.

DM 324 COMMAND SET DYNAMOTOR
NO. 270. Part of 274N Command Re-
ceivers. Input 28 Volis, output 250V

at 60 MA. Sl\npﬁmg $5 50 g

Wagt. 4 lbs. Eac

DM 21 12 VOLT DYNAMOTOR
NO. 271. Used in Army BC 312
Communication Receiver. Input 12
Volts at 3.3 Amps. Output 235
Volts at 90 MA. New, original

cartons, Shipping Wat. $5 50
controls, filters, etc. Original car-

ton. Shipping Wgt. $8.75 g

34 bs. Each

PE101C BC645 POWER SUPPLY
NO. 273. Complete power supply
for BC 645. Operotes from 12 or
24 Volts. Supplies both AC and DC

[} ired. Shipping
Wagt 13 ibs. Each $3.95
DM 35 12 VOLT DYNAMOTOR
NQ. 274. New input 12 Volt at 18.7
Amperes. Supplies 675V ot 275 MA
or V2 above voltage from 6 volrs. Ex-
cellent for auto use. Ship~ &
ping Wat. 11 ibs. Each $7.50
PE 86 DYNAMOTOR

NO. 214 A popular 28 Volt re.
ceiver dynamotor used on present

8 ibs. Each
PE94C SCR 522 POWER SUPPLY
NO. 1272. Complete dynamotor

power supply for the SCR522, oper-
ates from 28 Volis. Compleu with

Wagt. 4 lbs. Each
GN 58 HAND GENERATOR
NO. 275. Mokes eoxcellent home
lighting plant, operated by wind
propeller, waterfoll, gas engine, or
hond cronk. Reduction gear allows
with plugs CD1086. $1.50 each
COLLINS AUTOTUNE CONTROL HEAD
NO. 278. Brand new controls used
on the ART/13, 100 Wait, Trans.
mitter. Types 7, 8, 10, ond 11 avail-
able. Get a spore while available

full output ot slow speed; supplies
as new cost i over $22.00 each.

6 volts at 2.45 amp., 425 volts ot

115 omp. New. Add

postage for 28 |bs. Each $7.95
Shipping Wat. 3 Ibs. Price any type
(mention when $4 50

militory equipment. Supplies 250V
$ .50 eoch
ordering). Each

at 60 MA. Shipping $5 50 z
Connecting cord for GN'58
MC 432 VHF ANTENNA LOADING UNIT

NO. 279. Contains 2 pole, S positien
rotary switch with silver ceramic
variable condensers, ond coils for
matching VHF Transmitter ta AN109
antenna w“hh $0 ohm line. Many -
vseful parts. Shipping
. Wat. 2 Ibs. Each $1.50

$3.50

CRIPTIQN
$§2.00

DE'P'I'. C ...BENTON Illlll,ﬂll, MICHIGAN

148 OUTDOOR TELEGRAPH KEY

NO. 280. Rugged enclosed type
for outdoor use, built far army
ta withstand hard vieage. Cam.
plete with card ond PL55 plug.

Shipping Wat. . $2.00

2 lbs. Each

ONE KILOWATY ADJUSTABLE
$3.50

ANTENNA LOADING COIL

NO. 282. Huge porcelain coil 4"

diameter BV4” lang, has

sliders far adjustments. Ship-

ping Wat. 5 lbs.
300 MA SELENIUM RECTIFIERS
NO. 209. Rated 300 MA at 36

f Volts, complete with mounting
bm(lleh Shipping
Wwat. 1lb. ... .3 FOR $1.00
DUAL
SELENIUM RECTIFIER

NO. 283. Two units mounted on

single bracket, each section

rated 15V. at V2 Amp. Shipping

wat. 1 lb. 2 FOR $1.00

ADD POSTAGE

WE"WILL

FoRr
HIF C.0.0,

www americanradiohistorv com
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TEST EQUIPMENT

* Covers 2

HEATHKIT

?%l‘wzu -

Mc. 10
* 110 V60 ¢y tran

ERVICE !

226 M,

sformer, * Large calib

f;:::?h:; either Rf or FM Sosble i o
e u; le Sweep widih T b
S * No band s 2
Uses new
A
“rNr::: lo;;\nl cost POssible, o
Heama i and television

oscillosco

Pe g

Quencies, A ‘e’:«’ covers gj;
this kit pyps

o0om
grey crack)

use Shipping weight § Ibs

HIGH FIDELITY

AMPLIFIER KIT

Build this high fidelity
amplifier and save two.
thirds of the cost. Push
pull output using 1619
tubes (military type
6L6's), two amplifier
stoges using o dual
triode (6S5N7), ond a
phase inverter give this
amplifier o linear repro-

Operates from AC. Simple,
clear detailed instructions
maoke this o good radio
training course. Covers reg-
uvlar brooadcasts and short
wave bandi. Plug-in coils.

C.FM anp

for ossembl, and

TELEVISION“w.

¢ cabinep,

Punched nel, oif
plete got f“’"'_d and plateg, 5 metal paryy
etajleq NStryuctions fo. tubes, com.

P’Oﬁfs now
of this new,

-1
HEATHKIT ,1'\W%%: RADIO
110-valt AC cperation
514095 An ideal woy to learn 5875
radio. This kit is complete
ready to ossemble, with
tubes and all other parts. oy _e_e iy

—

¥ .3

24 5

duction equal to omplifiers selling for ten times
this price. Every part supplied; punched and formed
chassis, transformers (including quality autput to
3-8 ohm voice c¢oil), tubes, controls, and complete
instructions. Add postaae for 20 Ibs.

$1.00

Regenerative circuit. Oper.
ates loud speaker.
Add postage for 3 Ibs.

HS 30 Heodphenes  per set

$6.95 2Y2"" permanent magnet loudipeaker $1.95

12" PM sipeakers for obove

$395.0
Hothing

ELSE TO BUY

NEW

Complete with all
35 pounds.

110 V. A.C. MILITARY RECEIVER
POWER SUPPLY KIT

Ideal way to convert military sets. Sup-
plies 24 Volts for filament — no wiring
changes inside radic. Alse supplies 250 V.
D.C. plate voltage at 50-60 MA. Connec-
tions direct to dynamotor input. Complete

with all parts and detailed
instructions. Ship. Wt., 6 Ibs. $ 5.95

***!

NOVYEMBER, 1948

www americanradiohistorv com

Canvenient size 812"

The HEATH COMPANY
DEPTY. C ... BENTON HARBOR, MICHIGAN

field

INTERPHONE
2-WAY CALL SYSTEM KIT

Ildeal call and com.

munication system for
-

homes, offices, factories,
stores, ete. Makes ex-
cellent electronic baby
wotcher, eosy to os-
semble with every part
supplied including sim.
ple instructions. Distance
up to }/5 mile. Oper-
ates frem 110 V. A C.
3 tubes, one master and one
Shipping Weight 5 pounds.

$14.50

remote speaker,

1948 HEATHKIT

5 OSCILLOSCOPE KIT

A necessity for the newer servicing technique in FM and television ut
o price you con afford The Heathkit is complete, beoutiful two coler
panel, oll metal parts punched, formed and plated ond every part
supplied. A pleasant evening's wark and you have the most interesting
piece of laborateory equipment availoble

Check the feotures — large 57 SBP1 tube, compensated vertical ond
horizontol amplifiers using 65J7°s, 15 cycle to 30 M cycle sweep gener-
ater ysing 334 gos triode, 110V 60 cycle power transformer gives 1100
volts negotive and 350 volts positive.

x 13" high, 17” deep, weight only 26 pounds.

All ¢ontrols on front ponel with test voltage and ext. syn post.
tubes and detailed instructions.
Order today while surplus tubes moke the price possible.

Shipping weight

110 V. A.C. TRANSMITTER
POWER SUPPLY KIT

For BC-645, 223, 522, 274N’s, etc. Ideal for
powering military transmitiers. Supplies 500
to 600 Volts ot 150 1o 200 MA plate, 6.3
C.T. at 4 Amps, 6.3 at 4 Amps and 12V at
4 Amps. Can be combined to supply 3.6-9-
12 or 24 Volis at 4 Amperes. Kit supplied
complete with husky 110V 60 cycle power
transformer, 5U4 rectifier, oil filled ¢on-
densers, ¢cased choke, punched chassis, and
all other parts, including detailed instruc
tions. Complete — nothing else to buy.
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vas e s€

(ndividual
control. Coarse

yrels. Complete

bind cadmium

all ports:

HEATHKIT
CONDENSER CHECKER KIT

A c¢ondenser checker anyone can offord
to own. Meaturet copocity and leckoge
from 00001 to 1000 MFD an calibrated
scales with test voltoge up to 500 volts.
No need for tobles or multipliers. Reads
resistonce 500 ohms to 2 megohms, 110V
60 cycle transformer operated complete
withrectifier and magic eyeindicator tubes,
Eoty quick assembly with <lear de.
tailed blueprints and instructions. Small
convenient size 9’ x 8" x 4357, Waeight
4 pounds. This is one of the hondiest
nstruments in any service shop.

%%c’ag
ELSE TO BUY

HEATHKIT
SIGNAL GENERATOR KIT

Every shop needs a good signaol gener-
ator. The Heathkit fulfills every servic-
ing need, fundamentols from 150 Ke. to
30 megocycles with strong hormonics
over 100 megocycles covering the new
television ond FM bands. 110V 60 cycle
transformer operated power supply.

400 cycle ovdio avaoiloble for 30%
modulation or cudio testing. Uses §SN7
os RF oscillotor and audio amplifier. Com-
plete kit hos every port necessory and de-
tailed blueprints and instructions enable
the builder to ossemble it in o few hours.
large eosy to reod colibration.
venient size 9" x 6" x 4%"
pounds,

s19s°

NOTHING ELSE
TO BUY

Con-
Weight 4%

HEATHKIT SINE AND SQUARE WAVE
AUDIO GENERATOR KIT

The ideal comparion instrument to the Heathkit Oscilloscope An Audio Gener-
atar with less than 1°; distertion. high celibration accuracy, covering 20 to
20,000 cycles. Circvit is highly stable resistance capacity tuned circuit. Five
tubes are used, a 6517 and 6Ké in the oscillator circuit, o 4517 squore wave
clipper, 6SN7 o1 o cothode follower output and 5Y3 os transformer power
supply rectifier

The square wave is of excellent shape between 100 ond 5,000 cycles giving
adequate range for oll studic. FM and television amplifier testing.

Either sine ar square wave available instantly at o toggle switch. Approxi-
mately 25V of sine AC available ot 50,000 chm output impedance. Output =+ 1 db.
from 20 to 20,000 cycles. Nothing else to buy. All metal parts are punched,
formed ond cadmium plcted. Complete with tubes, all parts, detoiled blusprints
ond instructions

pr o o DEPT. € ... BENTON

paratel? controll

| inputs on

gain controls @

5 tubes, All me

detal

hs. Shipping
othing ELSE

Save 23 the cost.

Gain valuable know!-
edge.

Achieve better work-

manship.
able traces

L man i-
say scoPe- earn many new appli

. . focat. cations,
- mdlvldluﬂ'h the input e outpyt "‘::.e:' :
See 2o ohase shift, etc., immedia i':'nind % ldeal training for use.
distortion. nd positt =

sweeping rote <oF
tches olh!"lw“‘"
d, formed

and fine
Heu'hk." ma
ports are py

Heathkits are regular
factory quality test

nche equipment unassembled

1al o with tubes:

ploted. Com?"' sl but “I-I"'I all .forml.ng,
fed blueprints punching, calibrating
wi. 13 lbs. and printing already

completed.

THE NEW HEATHKIT VACUUM TUBE
VOLTMETER KIT

The most essential tool o radie man can have,
now within the reach of his pocketbook. The Heath.
kit VIVM is equal in quelity to instruments selling
for $75.00 or more. Features 500 microamp meter,
transformer power supply, 1% glass enclosed di-
vider resistors, ceromic selector switches, 11 mag-
ohms input resistence, lineor AC and DC scale,
electronic AC reading RMS. Circuit uses 85N7 in
belanced bridge circuit, o 6Hé o3 AC rectifier and
6 x5 os tronsformer power supply rectifier. In.
cluded is means of colibrating without standards.
Average asiembly time less than four pleasont
hours and yau have the most useful test instrument
you will ever own. Ranges 0-3, 30, 100, 300, 1000
volts AC ond DC. Ohmmeter has ranges of scale
times 1, 100, 1000, 10M eond 1 megohm, giving
range .1 ohm to 1000 megohms. Complete with
detailed instructions. Add postage for 8 fbs.

ELSE TO BUY

HEATHKIT
SIGNAL TRACER KIT

Reduces service time and greatly in-
creases prafits of any service shap. Uses
crystal diade to follow signol from
antenna to speaker. Locates faults im-
mediately. Internal amplifier available
for speaker testing ond internal speaker
avoilable for amplifier testing. Connec-
tion for VIVM on panel allows visual
tracing and gain measurements. Also
tests phonograph pickups, microphones,
PA systems, etc. Frequency range to 200
Mc. Complete ready to nssemble. 110V
60 cycle transformer operated. Supplied
with 3 tubes, diode probe, 2 calor
panel, all other ports. Easy to assemble,
detailed blueprints and instructions.

Small portable 9" x 6" x 434", Wt.
6 pounds. Ideal for taking on service
colls. Complete your service shop with
this instrument.

sY9s°
7lothing ELSE TO BUY
$345°

Shipping W1, 13 ilbs.

HARBOR, MICHIGAN

RADIO-ELECTRONICS for

www americanradiohistorv. com
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ing, even though not a single resistor is
changed!

The amplitier, used on the lower
ranges, also has negative feedback,
achieved by leaving part of the cathode
resistor unbypassed so that good fre-
quency response is obtained throughout
the audio range.

A certain amount of high-frequency
compensation is gotten by connecting a
20-uuf condenser between the amplifier
cathode and ground.

Constructional details

The layouts of the front panel and
chassis are shown in the photographs,.
For the panel, a black crackle finish is
used, lettered with white drawing ink.
Where the panel is to be lettered, the
paint is first smoothed with fine sand-
paper, then moistened with saliva and
allowed to dry.

Layout of the chassis is not particu-
larly critical, no more so than that of
a microphone preamplifier. Main points
are shielding the 6J7-G, if one is used,
and short leads from the hot input
terminal and from the control grid of
the first tube. The range switch should
be covered with a grounded metal shicld
can.

Warning: do not attempt to omit the
power transformer and use an a.c.-d.c.

A OLTS
»
Y AC !E,._L — .
S 100K TO YTVM
GROUNDED SIDE OF LINE 1

Fig. 2—Setup for calibrating the voltmeter.

circuit with a line-cord resistor. Yeou
can’t hope for reliable readings if one
side of the power line is connected to
the chassis.

Calibrotion

Set R1 so that the meter reads a very
simall value, but not zero (sayv ahout .01
ma). Mark this point zero on the meter
scale.

A calibration setup will be needed.
This can consist of a 100,000-ohm po-
tentiometer connected across the 117-
volt power line, with a reliable a.c. volt-
meter between the arm and ground. Test
with an incandescent lamp to make sure
which is the grounded side of the line.
The arrangement appears in Fig. 2. Be
careful not to touch anything but the
grounded leads.

Before going further, adjust the
values of R2 and R3 for the indicated B-
voltage, Then set the arm of the calibra-
tion potentiometer for 20 volts. Set the
v.it.v.m, range switch to the 20-volt po-
sition. and adjust R4 for full-scale
meter deflection. Adjustments on this
and other fixed resistors can be made
either by substituting other resistors or,
if the resistor is an uninsulated carbon
type, filing it down to obtain higher re-
sistance. The scale can be calibrated
now by varying the input voltage and
marking: in the various values on the
nmeter,

Next set the test voltage at 10 and
make sure the v.t.v.n. reads properly.

NOVEMBER, 1948

Test Instruments

The chassis layout, Notice the shield covering the 6J7-G. R1 and R7 are on strip at right,

Wiring under the chassis should be rigid and short to minimize hum pickup and instability.

Set the range switch at 200 and adjust
R5 and R6 so that the meter again reads
10.

The remaining scale can be calibrated
by setting the range switch, feeding in
the proper voltage, and adjusting the
6-megohm resistor on the 0.8-volt range
and the 38-megohm resistor on the 4-
volt range for full-scale meter reading.
The 0.2-volt range should be calibrated
first by setting R7. R7 should be left
alone while calibrating the other two

www americanradiohistorv com

low-voltage ranges.

This tvpe of meter gives readings de-
pending upon the peak value, although
the scale is calibrated to read r.m.s. or
effective values. The presence of even
harmonics can be detected by reversing
the input leads to the v.t.v.m. If there is
a difference in the readings, second
harmonic is probably present. Inade-
quate shielding of the supply may alse
cause hum to be picked up with one
polarity but not with the other.
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Sensitive Vacuum - Tube Voltmeter

|

Just one control,
the range switch,
appears on panel.

A practical instrument which uses an extra

amplifier tube for the lower-voltage ranges

By JOHN W. STRAEDE*

-

NY voltage measurement that
can be mnade by a v.t.v.m. can
be made hy some other means,
but a tube makes a very port-

ahle, convenient, stable, cheap and ver-
satile device.

Vacuum-tube veltmeters are used to
measure voltages: (a) from a high-im-
pedance source, (h) that are very small,
(¢} of very high frequency, and (d)
whose wave form is unknown or un-
usual. Voltages in class (a) can be
nieasured by certain types of eleciro-
static voltmeters which contain no re-
sistance across the input, but it’s easier
and cheaper to use a buffer amplifier
with a apecial tube requiring no grid
leak and to follow it with an ordinary
meter.

Very minute voltages can be meas-
ured with an Einthoven string gal-
vanometer or by a potentiometer, but
again it’s easier to amplify the small
voltage and bring it into a higher range.

High-frequency voltages can be meas-
ured with rectitier-type or thermocouple
meters if special compensation networks
are used, but the effective chms per volt
are rather low.

No matter what the wave form, it is
possible to devise a v.t.v.m. that will
measure peak, average, or r.m.s. value,
whichever is desirved.

Any detector circuit can be used as a
v.t.v.m, There are three types of detec-
tors: the grid-leak (very sensitive for
low input voltages); the anode-bend
with feedback (very linear but compara-
tively insenszitive) ; and combinations of
these with an amplifier preceding or
following,

The preceding amplifier usually
makes the instrument suitable for a.c.

*Lecturer in elvctmniqs and electro-acousties,
Melbourne Technival Cellewe, Australia,

only and must be well designed to take
care of frequency response, tube acing.
and variations in B-voltage. A follow-
ing amplifier must be direct-coupled
and must have a current bucking device
to correct for drift,

Chief advantages of the meter de-
scribed in this article are: (1) independ-
ence of supply veltage (207, change
gives no detectable difference in reading
at the center of ecach scale and only
slight changes at the ends): (2) good
linearity of scale and the swwme lincarity
on each range, so that only one scale i=
required; (3) separate sensitivity ad-
justment on each range. =0 that the
meter ean be adjusted at intervals to
be “dead accurate”; (4) an input re-
sistance higher than 1 megohm per volt,
except on the higher-voltage ranges
where it is desirable to avoid special
high-value resistors; (5) good fre-
quency response over the audio range;
and (6) no false reading if the input is
shorted—d.c. continuity or otherwise of
the souree of the voltage being meas-
ured does not affect the reading,

The useful frequeney range is ap-

6J7-G/6SJ7

proximately from 25 to 20,000 cycles.
At the low-frequency end the response
is down about 2 db at 10 cyeles. It drops
off below this at about 6 db per octave
on the higher-voltage ranges. On the
lower-voltage ranges the response drops
off below 25 cycles.

The response in the r.d. range de-
pends on care in layout. Poor layout re-
quires excessive shielding, resulting in
poor response, With good layout, the
meter still works (though well down)
in the r.f. range.

This particular meter was designed
for checking phonograph pickups and
for general audio-frequency amplifier
testing, Lowest range is 0.2 volt, full
scale, and highest is 200. The basic cir-
cuit, that of the triode in Fig. 1, is a
plate detector with complete negative
feedback, obtained by having all the load
in the cathode circuit. Plenty of feed-
back means stability and constancy of
calibration, with consequent freedom
from troubles due to B-supply variation.
So self-adjusting is this circuit that re-
placement of the triode by a pentode
has only a negligible effect on the read-

R5 9MEG R6 2MEG
AAA AAA

'"I T scsseus

6X5:-GT

Fig. I—Pin numbers of detector tube refer to 6J7-G only. Rl is the zero-adjustment control.
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only on a

S L LT

MONEY BACK GUARANTEE — we believe units offered for safe by mail order should be sold
“’Money-Back-If-Not-Satisfied”’ bosis. We carefully check the design, calibration and value
of all items advertised by us and unhesitatingly offer all merchandise subject to a return for credit or
refund. You, the customer, are the sole judge as to value of the item or items you have purchased.
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BUILD YOUR OWN SIGNAL TRACER and SAVE!!?

The Only Signal Tracer in the Low Price Range
Including BOTH METER AND SPEAKER!!

strument.

hizh wain amplifier
8 pounds

THE MODEL CA-12 KIT COMES
COMPLETELY ASSEMBLED
Can he wired in 30 minutes., Components
and circuil guaranteed to meet the follow-

FEATURES: & Comparative intensity of the signal is read directly un the meter
the signal is heard in the speaker, & Simple to onerate—only one connecting cable—no tuning
contruls, % Hirhly sensitive—uses an improved vacuum-tube voltmeter circuit.
sistor capacity network are built into the detector probe,
Alnica V speaker.

measures 5147 x 615" x 9%,

MODEL CA-12 Kit includes ALL PARTS assembed and ready
for wiring. circuit diugram and detailed nperuling data for the
ing: completed instrument

MODEL CA-12 COMPLETELY WIRED READY TO OPERATE $29.95

We are pleased to announce we have obtained an exclusive franchise to distribute the
well known Model CA-12 Rignal Tracer in kit form. The Madel CA-12 sells regularly
for $20.95, here is your opportunity to save $8.00 with the added advantage of com-
plete fumllmnty of design and operation made possible when you build your own in-

ality of
* Tube and re-

'95

w Built-in
* Conmpletely portable \\‘('ighs

$21.95

THE NEW MODEL 670

SIIPER METER

T - SUPER METER. A Comhination
# e VOLT « OHM - MILLIAMMETER
_i_!-; = e _"_'.!l-..‘ plus CATACITY REACTANCE.

INDUCTANCE and DECIBEL

MEASUREMENTS,

DC VOLTS 0ot 7515 76 1A TS
SO0 T, AC, VOLTS: o 1573
150 o 15 wol Valt OUTPUT

VOLTS: o o LR T LY ]

D.C. CURRENT: 1 1.5 I
to 1.5 Anbs RESISYANOE
o, nter ahms, 6 to Megahin
ACITY: .60} 10 .2 MM 1 to 4 At
ouality test for electrolyties.r REACT-
ANCE: 704 to 27 000 Olmis; 13,000 {Map
to 5 Mesgohms

iNDUCTANCE:
he 8000 1lenries.
DECIBELS' -10 to +18. +10 to 438,
+d0 qp K,

The model 670 comes housed in a rugged,
erackle-finlshed steel cab-

inet complete with test
leads and operating m- S
struetions. Size 5'2” N[T

7% x 37,

1.7% to 70 llenrics: 35

The Model $-35 — a POWERFUL

REFLEX PROJECTOR

COMPLETE WITH WESTERN ELECTRIC
BUILT-IN DRIVER UNIT

CONSERVATIVELY RATED AT 35 WATTS—WILL .EASILY
HANDLE UP TO 35 WATTS WITHOUT BLASTING

Heavy gauge ahmninum in the malo trmnpet section cotpl
Ing and blaring. New plastic diaphiagm overcomes the
old type: also It is absolutely inmerviows to atmosnherle changes
alel type was subject to znno-phellc cor-
roslon,  Complete  wnit  unconditloually
Rugtantecd fol one Yeiar.

Specifications

POWER ({CONSERVATIVE) — 35
WATTS: AIR COLUMN=—3%; FT.;
DISPERSION—80°: POWER (PEAK)
—55 WATTS: BELL DIAMETER—
—15"; IMPEDANCE—8 ohms: FRE-
QUENCY RANGE—)30 to 5000
C.P.S, PROJECTION — % mife:
FINISH — Attractive

twe tone  crystalline.

The Model $-35 Comes s

Comulete with Built-in N“,

Driver Unit, ONLY

The New Model 770 —— An Accurate Pocket-Size

VOLT-OHM MILLIAMMETER

(Sensitivity: 1000 ochms per volt)
Features:
Conipact-measures 313,
Uses latest desien 297 accurate 1 Mil,
I’ Arsonval type mttcr Same zero ade
Justment holds for buth resistance ranges.
It is not necessary to readjust when
switching from one resistainee range to
rnother, This is an impertant time-say-
ing feature never before ineluded in a
V.0.Al. in this price range. Housed in
round-cornerwvd, molded case. Heautiful
black etched panel. Depressed letters
filled with nermanent white. insures long-
life even with constant use,

Y x AT x 2R,

VOLTAGE RANGES:
CURRENT RANGES: 0-1%/15/150
with self-contained batteries,
test teads and all oberating
R.F, Signal Frequency is kent
completely constant at all out-
for alignment of amplitude and
frequency modulation as well as

Snetmcallnns 6 A.C, VOLTAGE RANGES:
3[ RE'SISTANCE RANGES: 0-500 obms. 0-1
il
instructions. I 3nzr
The Model 88 — A COMBINATION
Signal Generator Specifications:
*Frequency Range: 150 Kilo-
put levels. *Modulation is ac-
complished by Grid-blocking ac-
for television receivers. *R.F. obe
tainahle geparately or modu-

B 100 300 1500 3000 valts
N-712/15/T5/
The Model 770 comes complete
SIGNAL GENERATOR
cyeles to 50 Megacycles, *The
tion which is equally cffective
lated by the Audio Frequency.

! Signal Tracer Specifications:

"Pses  the new  Sylvania 1N34 Ger-
mabim ery-tal - Diode  which  com-
hined with i resistance-capacity net-
work  provia c-s a “'k

queney  1ang

S cyeles to 50 \Icuanrles s
The Model 88 comes comblete with all test leads and operating NET
LY

instructions. ON

20", DEPOSIT REQUIRED ON ALL C.0.D. ORDERS

GENERAL ELECTRONIC DISTRIBUTING CO.

DEPT. RC-11 98 PARK PLACE,
NEW YORK 17, N. Y.

-----

NOVEMBER, 1748
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The preamplifier has two
tubes and two controls.

IKE the booster described in the

QOctober issue.the one diagrammed

is based on the cascode circuit,

using two tubes in a novel circuit
arrangement (See Fig. 1). It. oper-
ates on the h.f. television band.

Both the input circuit and the output
circuit are tuned. L1 and L2. made of
heavy wire, are self-supporting, Fach is
formed of 12 turns % inch in diameter.
A little experimenting with turns spac-
ing will be needed to tune over the band.
With four-plate midget tuning condens-
ers, channel 13 comes in near minimum
capacitance. Chamnel 7 requires about
two-thirds maximum capacitance, The
tuning contrels track closely,

Input and output coupling coils, L3
and L4, are also self-supporting and are
made of push-back wire. Kach has 114
turns, Maximum gain is provided by
coupling as tightly as possible to the
tank coils,

Choke L5 is made of four turns %
inch in diameter. LG is 6 turns of wire
and % inch in diameter. Use No. 18 to
22 enameled wire,

The booster has been tried on chan-
nels 7, 11, and 13. Using the conven-
tional signal-strength scale, it raises the
signal about 2 S-points, Gain is slightly
less near the upper end of the band than
it is on channel 7, Unless the noise level
is alveady too high, this booster will
bring in a clearly visible (though weak)
picture where the receiver alone tunes
in one which is practically invisible.

When added to an average TV set
which has an r.f. stage, the booster pro-
vides as nmiuch gain as can be used in
nmost cases, This is because the noise
Ievel is also brought up. Further im-

C= 4 PLATE MIDGET

C1-175uput BUTTON TYPE

Television

Band “[eleboaster

A companion to last

month’s preamplifier

provement requires a better location ov
a more efficient antenna,

Only one booster may he sutficient in
a particular location. hut it is possible
that hoth high and low bhands will re-
quire amplification. Thiz booster and
the one deseribed in October can be com-
bined into a single unit on the same
chassis and with the sane power supply.
Since the low-band unit included a pow-
er supply, all that is necessary is to
connect the high-band unit to the same
supply. As a matter of faet. this am-
plifier was built on half of the same
sawed-in-two chassis,

Even the simplest switching arrange-
ment within either preamplitier will in-
troduce long leads and add toe much
capacitance. When combining the two
preamps on one¢ chassis, switch the 300-
ohm lines from the antenna and to the
receiver. Canstruct cach amplifier as a
complete unit (except for power sup-
ply) and use a rotary selector switch to
transfer input and output transmission
lines from one to the other. A center

INPUT

6AKS

By |. QUEEN

position for cutting out the preamps en-
tirely would bhe a good idea. To prevent
long leads under the chassis (these will
reduce amplitication and cause instahil-

[ F feawe ] -
ol ' acvR
| NOPREAMP o ! |
R—— LR Y
]
' \HF PREAMP A
| —
! ouT POWER LEADS T
| HF PREAMP . LF PREANP
| IN
e
1 '
0 - '
1 . J
S ——o0
__t ANT
—

Fig. 2—Proposed low-high switching circuit.

ity), use a long switch shaft and posi-
tion the switch gangs close to the ter-
minal points, The switching diagram of
Fig, 2 gives a suggested arrangement,
Use low-loss-type switch wafers.

POWER

Fig. I—Unit is a cascode with double tuning. Underchassis view. Parts layout and manner of winding coils can be seen from the pho!ogrdph.‘
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Capitol Radio Engineering Institute — Pioneer in Radio Engineering Instruction Since 1927

Chief Engineers,
Studio Engineers,

Transmitter

Engineers
for more than

2 As of Sept. 1948:
618 FM stations
on the air.

818 FM stations
with construction
pernits and

conditional grants.

Yes, Plenty of Good=-Paying Jobs...
BUT Only for those Qualified

M is actunally coming into its own in
191819 . . . more than 1100 FM stations
with permits and grantz now on the air,
or soon to be. Over 1700 standard broad-
cast stutions now in operation——1200 more
with construetion permits and applica-
tions. Television receivers are on mas
production lines. Hundreds of new TV
stationg will be going on the air—over a
hundred construction permits now issued

over 400 TV application? new at the

What does this mean to vor? It mean:
you must studv not only to hald the job
vou now ocenpy . . . but study to qualify
for the hetter job you wunt. CREI modern
technical training ean (within a compara-
tively short time) qualify vou for the bet-
ter jobhs and help enable you 1o step ahead
of those who have failed 1o improve their
ability through technical training.

MAIL COUPON TODAY
FOR THIS 24-PAGE
FREE BOOKLET!

Beginning right now CREl can provide
the on-the-jub training that equips you
with the technical ability to go after—and
GET the important, high salaried johs.
Get all the facts today abont the miprece-

Radio-electronics is not only expanding
in job opportunities hut it iz also growing
it technical complexity. Rapid develop-

Capltol Radio Engineering Institute .

16th and Park Road, N. W., Dept. RC-Ul field are

Washington 10, D. €.

Gentlemen : Please send me your free
booklet, ““CREI training for your
better job in RADI[O-ELECTRON-
ICS,” together with full details of
your Home Study training. I am at-
taching a brief resume of my experi-
ence, education and present position.
Check One Course:
[0 Practical Television

[ Practical Radio-Electronics

metts in every branch of the
leaving manv radio technicians and en-
gineers tar behind the parade of progress.
These are the men who fail to realize that
their techuical knawledge must grow with
the expansion of the industry.

dented opportunities that await vou. Learn
how CREI spare time training can help
vorr s it has helped thousands of other
professional radiomen advance to better
jobs during the past twenty vears.

YETERANS! CREI TRAINING AVAILABLE UNDER THE “G. 1.” BiLL

Capitol Radio

Name

Street . ® ® i
Engineering Institute
Zone. State. An Accredited Teehnical Institute

[J1 am entitled to training under
the G. 1. Bill.

NOVEMBER,

1948

Dept. RC-11, 16th and Park Road, N. W., Washington 10, D. C.

Brauch Offices:  New York (T): 170 Broadway

www americanradiohistorv. com
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very much like shunt-peaked circuits but
they have sharper cutoff. The voltage
developed across RL is applied across
the grid leak of the following stage, Rg,
and C2. Since Rg is large, the series

LT ey
[+ i
RL 1'c| T2
|
: [ Re
PP
8+ €2=2xq =

Fig. 5—Basic diagram, series peaking circuit.

resonant circuit, L and C2, works as a
reactive voltage divider. The voltage
across (2—and Rg—rises as the reso-
nant frequency is approached. (The value
of L is chosen =0 the resonant frequency
is outside the high-frequency cutoff
point of the amplifier.) This compen-
sates for losses caused by C1 shunting
RL. C1 and C2 are portions of the shunt
capacitance between the stages. The

— i
|' L I Ce¢
ke iy
Ta T 3n
| |
1

]
1 ]
- 8+

Fig. 6~—The value of Cl is twice that of C2.

shunt capacitance, Cs, (Cowyue 4 C o
+ C stray) js divided into C1 and C2 by L.
The major disadvantage of series peak-
ing is that there should be a 2 to 1
ratic between the capacitance of C1 and
C2. This is not always easy to realize
in practice. The circuits work best when
RL is on the low-capacitance side of the
network. In Fig, 5, RL is connected di-
rectly to the plate of the tube so (2
must be made equal to 2C1.

It is difficult to balance the shunt
capacttance properly and the positions
of the components in the circuit must be
found by experiment. A good ’scope and
a square-wave generator are vequired
for this. Connect the ’scope to the out-
put of the generator, feed in a 400-cycle
square wave and obscrve the wave shape
on the 'scope. Adjust the generator and
"scope controls until a good square wave
is obtained. Now connect the generator
to the input of the amplifier and the
'scope to its output. If the leading edges
are badly rounded, tvy altering the po-
sitions of RL, I, and (e, Position the
components for the best possible wave
shape—giving particular attention to
the edges,

Even in the most carefully planned
circuits, Ce, the coupling ecapacitor, will
add considerably to the stray capac-
itance. If it is paper. the major capac-
itance will be between the outer foil and

Fig. 7—Combination series and shunt peaking.

Television

ground. If the output capacitance is
larger than the input capacitance, Rl
will normally be connected to the grid
(low-capacitance) end of L. as in Fig.
6. If Cc¢ has a large capacitance to
ground, this will add to the input eapac-
itance and C2 may be larger than CI1.

L2 180 H 6K 6

6AU6

=
.:I-zﬂ[ﬁ 3o

0K i L

£ s20x =

e

—]

—2V €.8K

e B27%Y

- B+135v
Fig. 8—Commercial series- shunf high peaker.

Check this by moving Cc¢ to the plate
end of L (A in Fig. 5). It is even worth
while to try turning Cc end-for-end,

In Figs. 5 and 6:

1.5
RL = - -
ve.28 x f x C

and L = 0.67 x C x RL*

where L is in henries, C in farads and
f in cyeles. Best results can be obtained
by winding L. on a form with a variable
powdered-iron core. The core can be ad-
justed for the best high-frequency re-
sponse. Series-peaked circuits cut off
sharply, so the further f is from the
cutoff frequency, the flatter the fre-
quency response cutrve, In some in-
stances, it may be neceszary to shunt L.
with a resistor about 5 to 10 times RL
to flatten the response.

Series-shunt peaking is, as the name
implies, a combination of both compen-

1649

1CONOSCOPE

Fig. 8 shows the series-shunt peak-
ing network used in the RCA 641TV.
The 22.000-ohm resistor across L2 flat-
tens the response peak that may be due
to improper ratio of Cl to C2 or to dis-
tributed capacitance of L2. lgnoring the
wiring capacitance, C1 is the output
capacitance of the 6AU6 and (2 is the
input capacitance of the 6K6-G.

Fig. 9 is a partial schematic of the
iconoscope preamplifier used in the
Navy ATK airborne television trans-
mitter. The output of the iconoscope
consists of signals ranging from about
20 cvceles to 4 mic or higher at a very
low level. This signal appears across the
470.000-chm input resistor of the 1649.
The input capacitance of the 1649
shunts the resistor and reduces the sig-
nal level at high frequencies, L1 and
L2 constitute a series-shunt peaking cir-
cuit with all reactances negligible up to
1 mc. The load impedance of V1 is the
2,700-ohm resistor. Above 1 me, the ris-
ing reactances of L1 and L2 in combina-
tion with the shunt capacitance Dboost
the gain gradually to 4 me. This com-
pensates for some of the losses at the
input of V1. The 22,000-resistor across

]

T~ T T
1234 561 12345 67

Fig. 10 (left}—The ideal VI-to-V2Z response.
Fig. 11 (right}—Response of the high peaker.

L2 controls its Q and assists in obhtain-
ing the desired response. Fig. 10 shows
optimum response hetween the grid of
V1 and the plate of V2.

The “high-peaker” hetween V2 and
V3 completes the restoration of highs
lost at the input of V1. The degree of
peaking and the point at which it oc-

curs may be varied by adjusting C2,
Fig. 11 is the response curve between
1649
HI PEAKER
T 1 v p—
I 560K J;
U asoath
6.5 3 pu!J
B+400V
-‘-lo $aax
= B+318V

MOTE:- 184915 A SPECIAL NON-MICROPHONIC 8ACT

Fig. 9—Navy ATK airborne transmitter uses an R-C high peaker and L-C stage compensators.

sation methods. The bhasic circuit is
shown in Fig. 7. Here, L1 corresponds
to L in Figs. 1 and 2 and L2 corresponds
to L. in lMigs. & and 6. In this circuit,
the 2 to 1 ratio of C1 and C2 should
be maintained. In this case, 1.1 and RL
may have large capacitance to ground
and it may be necessary to connect the
shunt peaking network at A on the
plate side of L2. In Fig. 7:

RL = 1.8/6.28 X {C,
L1 =0.12 x RL* X Cs

and L2 —=0.52 x RL* x Cs.

www.americanradiohistorv.com

the grid of V2 and the plate of V3.

The compensating system employed
depends largely on the desired gain and
permissible phase shift at the highest
frequeney, f. In an  uncompensated
amplifier, gain at f is 70.7. of the gain
at mid-band. With shunt peaking, the
response at f is equal to the response
at mid-band. With secries and series-
shunt compensating wmethods, the rela-
tive gains are 150¢¢ and 180%; when
compared to the gain at mid-band.

If phase shift is important series
peaking is the most desirable system to
use.
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The Preferred Radio Buying Guide

It's ready for you—the new 1949 ALLIED Radio Catalog!
Get the Radio Buying Guide that's the first choice of thou-
sands of expert service technicians, engineers, soundmen,
Amateurs, builders and experimenters. The new ALLIED
Catalog—Radio’s largest and most complete—brings you
180 pages packed with the widest selections of the newest
and finest equipment, at today’s lowest, money-saving prices!
Here's everything in radio for everyone in radio: new Tele-
vision and home receivers; radio-phonos with new Dual-
Speed Changers; packaged Sound Systems, high-fidelity
sound components and P. A. equipment; latest Amateur
receivers and station gear; test instruments; builders’ kits;
thousands of parts, tubes, tools, books—the world’s largest
and finest stocks of nationally known equipment. Take ad-
vantage of ALLIED's speedy, expert shipment and the
personal attention of seasoned old-time radio men. Get
the details, too, of radio’'s most liberal Time Payment Plan.
Write today for your FREE copy of ALLIED's newest and
greatest Catalog—the preferred Radio Buying Guide!

LARGEST STOCKS * QUICK, EXPERT SERVICE

Send for your FREE copy of
Radio’s Most Complete Catalog.

ALLIED’S NEW m

1949 RADIO CATALOG

180 VALUE-PACKED PAGES

Radio’s Leading

WORLD'S LARGEST STOCKS

Everything in radio for everyone in
radio! ALLIED's huge stocks are the
world's largest, including complete
lines of oll leading makes of parts
and equipment. Get everything you
need from one dependable central-
ized source—ALLIED RADIO!

TELEVISION & HOME RADIOS

See ALLIED'S outstanding selection
of new Television sets, new table
model radios, FM-AM combinations
with new Dval-Speed Avtomatic
Changers. Save on these radio
models—the choice of experts!

AMATEUR STATION GEAR

You'll find everything you need for
your shack in the new ALLIED Cat-
alog. See all the latest releases in
receivers, transmitters, parts, station
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Television

Compensating TV Amplifiers

Special circuits bring up h.f. response

IDEO amplifiers are resistance-

coupled amplifiers with special

compensating circuits added to

increase the over-all band-width,
These amplifiers are commonly used in
television, radar, special oscilloscope
circuits, and in numerous other applica-
tions. It was shown in “Wide-Band Am-
plifiers” (RADIO-CrAFT, March, 1948)
that high-frequency response is limited
by the wiring and interelectrode capaci-
tances shunting the output impedance
of the tube. In “High-Fidelity Ampli-
fiers” (RADIO-CRAFT, May, 1948) we
found that high-frequency response can
be increased—at the expense of gain—
by decreasing the size of the plate load
or coupling resistor. The gain at high
frequencies is equal to

Gif

V1 + (Reg/Xes)®

where Gif = gmReq, Xcs is total shunt
capacitive reactance and

RL X Rp X Rg
Req =

RL X Rg - RL X Rp - Rg + Rp

If Rp (the internal plate resistance
of the tube) and Rg are many times
larger than RL—as they should be for
good h.f. response—RL will be approxi-
mately equal to Req. High-frequency re-

sponse varies inversely as the shunt
capacitance and RL and directly as gm.
Table |

Figure of
Tube {micromhos) Merit
bAKS 5100 750
bAGS 5000 602
bACT7/1852 9000 562
AGT 11,000 536
EF-50 6300 484
6AB7/1853 5000 385
807 6000 333
2516 9500 322
6SH7 4900 316
6Y6 7100 308
bAKS 2300 308
6L6 6000 272
6AQS5 4100 216
813 3750 123

The advantage of one tube over an-
other ean be determined by dividing the
transconductance, gm, by the sum of the
input and output capacitances of the
tube. The resultant is called the figure
of mierit. Table I shows the figure of
merit and gm of a number of tubes suit-
able for video amplifiers,

One of the simplest methods of com-
pensating for the effects of shunt reac-
tance is to insert an inductance L in
series with the load resistor RL as in

Fig. 1, The inductance and shunt capac-
itance, Cs, form a parallel tuned circuit,
Fig. 2, resonant at some frequency out-
side the high-frequency limit of the am-

e
W

Fig. 1—L and Cs are parallel tuned cireuit.

plifier. The resonant frequency should
be approximately 1.41 times the h.f. cut-
off frequency for hest compromise be-
tween linear amplitude, linear phase re-
sponse. and voltage.

In an amplifier using shunt peaking,
RL is made equal to the reactance of
the shunt capacitance, Cs, at cutoff fre-
quency or

1

V6.28 x f

RL =

Cs

where { is the cutoff frequency in cycles
and Cs is the total shunt capacitance in
farads. Input and output capacitances
can be taken from a tube manual and
wiring capacitance can be measured or
estimated depending on the accuracy de-
sired. The stray wiring capacitance av-
erages between 10 and 15 yuf in a well-

—
L I Ce

| 4
% 3
RL wef (3 RS

Fig. 2—Equivalent circuit of that in Fig. I.

designed video amplifier that has been
carefully laid out.

To measure the total shunt capaci-
tance, conneet a wide-range oscillator
and v.t.van. to amplifier as shown in
Fig, 3. Set the oscillator to about 1,200
excles and adjust the output to about 10
volts or some convenient value. Measure
the output of the amplifier. Increase the
frequency—Xkeeping the output of the
oscillator ceonstant—until the output of
the amplifier drops to 70.7¢¢ of its value
at 1.200 cycles. When the ocutput of the
amplifier has dropped to this level, the
shunt reactance equals the resistance
formed when the internal plate re-
sistance, the coupling resistance and the
grid resistance are considered in par-
allel. In order to calculate the total
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shunt capacitance present wuse the
formula
1
Cs=

6.28 x £ X Req
where

RL X Rp X Rg
Regq=

RL X Rg+ RL X Rp+ Rp X Re

The wiring capacitance can be found by
subtracting the sum of the input and
output capacitances of the tubes and the
input capacitance of the v.t.v.m. from
the measured shunt capacitance.

These measurements are made on an
uncompensated amplifier, If peaking in-
ductors are added later, their capac-

TEST

Fig. 3—V.t.v.m. measures shunt capacitance.

itance to ground will add to the stray
capacitance and make previous calcula-
tions useless. If ¢xact measurements are
desired, connect a single pie of a small
r.f. choke in the exact place where the
peaking coil is to be mounted. Be sure
to short-circuit the pie hefore beginning
the measurements.

The value of the necessary peaking
inductance can be found from

C x RL:
L= ——,
2

Fig. 1 shows the shunt peaking con-
stants used in a video amplifier with
high-frequeney response flat to 2.5 me.
The inductances are wound on forms
with adjustable powdered-iron cores.

6ACT [ ... L%
44 rouﬂg.t
-l
ik * e
8] 2K

N b

Fig. 4—Peaker gives flat response to 2.5 mc.

Figs. 5 and 6 show circuits for series
peaking to compensate for high-fre-
quency losses., These circuits function

RADIO-ELECTRONICS for
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a 10-inch set when the station changes
from one syne¢ generator to another, or
from a local to a relay program,

(2) The line voltage at the receiver
may change. This changes the deflection
voltages and high voltages, both of
which affect the picture size. (For this
reason also, a TV set that is adjusted
in the service shop for correct size may
be found to have a smaller or larger pic-
ture on the owner's power supply.)

(3) There may be some drift in the
picture size or centering during the first
hour of operation.

For these and other reasons, experi-
ence has taught that it is a practical
necessity to make the picture extend
slightly beyond the mask.

The test pattern should be designed
with this in mind. For example, if the
pattern has small eircles or other infor-
mation too close to the corners, it may
cause unnecessary headaches for the
technician, because when the picture is
made larger than the mask, the designs
in the corner may be partly hidden.
Some TV owners want to know why.

The two arcs of circles in the NBC
pattern (Fig. 1) are an aid in adjusting
horizontal centering. The main black
cirele is used in adjusting vertical cen-
tering.

The television signal controls the in-
tensity of the electron beam in the kine-
scope. This beam produces a fluorescent
spot of light on the inner face of the
kinescope. It is this spot that “paints”
the picture.

For good definition or resolution, or
ability to make very small details evi-
dent and distinct in the picture, the spot
must be small and round. It should be
small enough so that the horizontal line
structure can be seen distinetly, and it
should be round in order to get the best
definition from top to bottom and from
left to right.

If the spot is slightly elliptical or oval
shaped, instead of round, it may be ro-
tated by adjusting the focus control, as
described below.

The vertical and horizontal wedges
are used in adjusting focus; they pro-
vide a check on the shape of the spot.

Closely examine the separate lines to-
ward the narrow end of the vertical
wedge, and adjust the focus control so
these lines are in best focus, or sharpest.

Then lock at the lines toward the nar-
row end of the horizontal wedge, and
see if a slight readjustment of focus
improves the focus on these lines.

If best focus on both the vertical and
horizontal wedges is obtained at the
same setting of the focus contrel, it may
be assumed that the spot is round.

If the setting for best focus is slightly
different for the two wedges, it indicates
that the spot is oval. In this case it is
generally preferable to adjust the con-
trol for best focus on the vertical wedge.

In most test patterns, the narrow ends
of the wedges are intentionally placed
near the center of the test pattern. By
focusing here, it ensures that the picture
will be in best focus at the center, which
is desirable.

Some test patterns, such as Fig. 2,
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Fig. 2—With this monoscope pattern the edges of screen can be checked as well as center.

provide additional wedges in the corners
to show whether the focus is good on the
sides and top and bottom, compared with
the center.

If focus is not reasonably uniform
over the entire picture, it may indicate
need for repositioning of the ion-trap
magnet, or the focusing coil and focus-
ing control.

If the test pattern does not have
wedges in the corners, the horizontal
scanning lines can be observed to check
focus over the entire screen.

When focus must be adjusted on a
program, without the help of a test pat-
tern, it is generally satisfactory to ad-
just for the finest scanning lines near
the center of the picture.

In projection receivers, there is the
usual electrical focus contrel for the
kinescope, and the mechanical focusing
adjustments for the optical system. To
prevent confusion, and to get the best
possible pictures, it is important to ad-
just the electrical focus first while look-
ing at the kinescope, or at the reflection
of the kinescope in the spherical mirror.
The optical system should not be touched
until the test pattern as seen on the
kinescope is sharp and clear.

If the test pattern has crossed lines
in the corners and in the center of each
side, and in the center of the top and
bottom, they are very helpful in adjust-
ing the reflective optical systems that
are used in some projection receivers.

Controst and brightness

Almost all test patterns include ‘'some
form of shading blocks to assist in ad-
justing contrast and brightness.

The shading blocks have at least five
shades: black, dark grey, medium grey,
light grey, and white. The contrast and
brightness should be adjusted so that
each shade is distinguishable. With con-
trast too high, the darker greys become

www.americanradiohistorv.com

black; and with contrast too low, the
lighter greys become washed out.

If brightness and contrast are set too
high, the definition will suffer, owing
to *“blooming”™ of the Kkinescope spot.
When the spot is too bright, it grows
larger, and best definition depends on a
small spot.

Instead of shading blocks, some test
patterns have a section of light grey
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GOOD HOMZONTALLY GOOD HOMIZONTALLY  GOOO VERTICALLY

POCR VERTICALLY AND VERTICALLY PODR HORIZONTALLY
CSTALTONED AT TOP) (STRETCHED AT LEFT)

Fig. 3—Grid pattern is good linearity check.

background with white lettering, and a
section of darker grey background with
black lettering. This serves the same
purpose as the shading blocks, and is
more fool-proof, because few persons
are aware of the significance of the
shading blocks.

Many test patterns are designed with
a grey background to secure an average
modulation of 50%. This reduces the
need for 1readjusting brightness and
contrast when the station switches from
the test pattern to an average program.

The horizental wedges show lack of
interlacing by a moire pattern, or wavy
effect, toward the narrow end of the
horizontal wedges. A moire pattern is
somewhat similar te the effect that is
seen when looking through two pieces of
window screening, or at a piece of satin.

The appearance of poor interlacing
can usually be duplicated by turning the
vertical-held control slowly until the pic-
ture is just beginning to move down.
At this peint the moire effect will be
seen on the horizontal wedges. Also the
horizontal scanning lines, instead of in-
terlacing, will lay over each other.
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Television

Using TV Test Patterns

HEN something goes wrong

in a television receiver. it

generally shows up as a defi-

nite symptom in the picture.
In no ether type of electronic equipment
are the troubles and symptoms so clear-
ly displayed before our cyes,

If we learn to recognize these visible
symptoms, we can quickly localize the
trouble to a particular portion of the
set. Even the complete alisence of pic-
ture and raster tells us to suspect cer-
tain definite parts.

There is no standard test pattern in
general use. The nearest thing to a
standard is the RCA “Indian head”
monoscope, which is used by a number
of TV stations. RMA has proposed a
standard “resolution chart,” but for var.
lous reasons it has not been adopted by
TV stations for air use.

Many TV stations have designed their
own test patterns, which, although dif-
fering in appearance, are all intended
to facilitate adjustments and checks in
both the transmitting equipment and in
the receivers.

Two typical test patterns, the NBC
and the RCA Indian head. are shown in
Figs. 1 and 2. The various clements are
nanmed in Fig. 1, and these nanies will be
referred to in the following discussion.

The controls for width, horizontal
drive, and horizontal linearity, and the

VERTICAL WEDGE,
TO CHECK HORIZ.
RESOLUTION.,_

SHADING BLOCKS
TO CHECK
ADJUSTMENT
OF CONTRAST
& BRIGHTNESS

‘CIRCLES & ARCS
TO CHECK
LINEARITY

WEDGE

CALIBRATION

DOTS

ADJUST FOCUS FOR
BEST DEFINITION

controls for height and vertical linearity
should be adjusted so that:

(1) The circles in the test pattern ave
as round as possible, and

(2) The test pattern is slightly larger
than the mask appearing in front of the
kinescope.

If linearity is not correct, the circles
will be flattencd or egg-shaped.

In judging vertical linearity, it helps
if you lay yvour head on your shoulder
and look sideways at the picture. This
makes vertical nonlinearity more ap-
parent.

Many TV owners are extremely fussy
about having the circles exactly round.
Some of them check the circles by hold-
ing a small plate in front of the secrcen,
and others measure the wedges to see if
they are equal lengths. In some TV
areas, this makes life extremely difficult
for the television technicians, because it
is an unfortunate fact that some sta-
tions do not transmit good linearity.
Also, the linearity may be different from
one camera to another. In one particular
city, if the receiver is adjusted so the
test-pattern circle is round on the first
station, the second station will be epg-
shaped vertically, and the third station
will be egg-shaped horizontally.

In the latter case, it is sometimes
necessary for the technician to adjust
the receiver for the hest compromise

HORIZ. WEDGE, TO
CHECK VERTICAL

HERE- RESOLUTION

, '.’:
|r||{,i
|

W

]
||'

2

POOR INTERLACE
SHOWS MOIRE
EFFECT HERE

Fig. 1—This typical test pattern helps owner and serviceman adjust set for best picture.
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By JOHN R. MEAGHER

Reprinted from RCA Radio Service News, RCA
Tube Department, Harrison, N. J.

linearity on all stations in the area, But
it is preferable to select the station that
is most likely to have correct lineavity,
and adjust the receiver on this stat.on,
because in time the other stations will
correct their nonlinearity.

Frequently, it is necessary to install
and adjust TV receivers at night or
when there are regular programs, hut
no test patterns on the air. In such
cases, it is possible to use a “*bar gener-
ator” which produces a number of ver:
tical and horizontal bars on the picture.
These bars are ‘“synchronized” by the
sync pulses so that the bars remain sta-
tionary on the picture. The set is then
adjusted for equal spacing between the
bars.

A very useful hint for checking and
adjusting vertical linearity when there
are only programs and no test patterns
on the air, is to turn the vertical hold
control so the picture keeps rolling slow-
ly from top to bottom. If the vertical
linearity is good, the black vertical-
blanking har will remain the same thick-
ness in all positions from the top to the
bottom. There is no similar easy way to
check horizontal linearity.

In a few test patterns, all circles are
intentionally omitted: regularly spaced
horizontal and vertical lines are used to
check and adjust lincarity, as shown in
Fig. 3. This design of test pattern is the
answer to the technician's prayers, he-
cause it avoids the trouble of the fussy
customer who insists that the circles be
exactly round, yet it provides a satisfac-
tory means for adjusting linearity with-
in reasonable limits,

Of course nothing that has been stat-
ed here should be used as an alibi to
excuse poor linearity that is caused by
incorrect adjustment of the receiver or
by failure or change in value of com-
ponents in the deflection circuits of the
receiver. The question of whether the
station or the receiver is at fault can he
determined by experience with a number
of different receivers, or by the use of
a bar generator.

Most TV set owners complain if the
picture does not completely fill the mask,
but do not complain if a small portion
of the picture is hidden behind the mask.

It would seem reasonable to make the
picture exactly the same size as the
mask, but this is impractical, because:
(1) There is considerable variatien in
the horizontal and vertical blanking
time on different stations, and on differ-
ent sync generators in the same sta-
tions. Actually there may be as much as
34 -inch difference in height or width on

RADIO-ELECTRONICS for
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Another type of pressure recorder
makes use of a very ingenious adapta-
tion of the Wheatstone bridge. Fig. 4
is a photograph of this device, which is
known as an unbonded resistance wire
strain gauge. Its circuit disg am, which
is that of a Wheatstone bridge, is repre-
sented in Fig. 5.

Whenever a wire is subjected to stress
it Dbecomes longer and thinner and,
within limits, returns to its original
length upon remwoval of the stretching
force. Also, as the wire elongates and
narrows, its electvical resistance in-
ereases. Therefore, the change in resist-
ance and the reading of the galvanom-
eter can be used as a measure of the
force producing stress.

The construction of the gauge is shown
in the photo. It consists of two major
parts: a frame, and an armature whieh
moves with respect to the frame. The
armature is supported by two very flex-
ible suspensions, The metallic filaments
vhieh undergo resistance changes with
stress are strung on the eight posts.

Four of these are mounted on the arma-
ture and the other four on the frame.
One end of each element is fixed to an
armature post and the other end to a
frame post.

The rod extending from the right
side of the assembly is fastened to the
armature. In the assembled instrument,
the free end of the rod is attached to a
metal diaphragm. The device operates
just as does the photoelectric recorder,
the changes in fluid pressure causing
the diaphragm to bulge and relax. The
movements of the diaphragm are trans-
mitted to the armature via the rod.
Hence, whenever the rod (and conse-
quently the armature) is pushed to the
left, the central pair of resistance-wire
elements increases in length and the two
outside elements contract. When the rod
is pulled to the right by the diaphragm,
the movement of the armature to the
right will relax the central elements and
streteh the outer pair. It is these four
metallic filaments which are eonnected
together to form the Wheatstone bridge.
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Fig. 3—This is s typical direct-coupled amplifier for
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amplifying output of the phototube.

———

Photograph of the blood-pressure measuring device diagrammed in Fig. 2. Plug is for wires.
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The instrument is so construeted that
the bridge is balanced and no current
flows through the galvanometer when no
pressure is applied to the diaphragm.

Statham Laboratorica

Courtesy
Fig. 4—Unbonded resistance-wire strain gauge.

Whenever the diaphragm is subjected
to pressure, the stretching of onc pair
of elements and the contraction of the
other pair unbalances the bridge. Cur-
rent flows through the galvanometer
and the galvanometer deflection is pro-
portional to the pressure of the fluid
on the diaphragm.

Fig. 6 is a photograph of a perman-
ent-nmagnet, six-trace galvanometer as-
sembly. Small reflecting mirrors, which
replaee the pointer needles, pivot with
the galvanometer suspension. They can
be seen through the focusing lenses in
the inset. This instrument throws a
moving reflected image of the light
source upon a traveling light-sensitive
surface to produce a permanent tape
recording.

The author wishes to acknowledge the
cooperation of the various manufactur-
ers who supplied photographs for this
article, particularly Statham Labora-
tories for providing technical data on
their strain gauges.

UG
Fig. 5—Strain gauge is a Wheatstone bridge.

Photo courtesy Helland Research Corp.

Fig. 6—This is b-trace optical galvanometer.
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B Blectronics

Electronics 1in Medicine

Part 111

Phototubes and photoelectric cells find

extensive use in medical diagnosis and examination

HE photoelectric technique most

widely used by the medical profes-

sion is photoelcetric eslaorimactry or,

as it is sometimes called. photom-
c¢try. The reason for its great popu-
larity is the astonishing rapidity and
precision of this method of performing
laboratory analvses. as compared to the
older, time-consuming, and often inac-
curate chemical procedures used for the
same analyses,

In photoelectric colorimetry the physi-
cian treats the blood. urine, or other
material containing the substance to be
analyzed. so as to produce a colored
product. The color intensity is then pro-
portional to the concentration of the
substance in the blood, urine. or other
sample.

The depth of color of the solution is
neasured with the photoelectric color-
imeter as indicated in Fig. I-a. The light
source and the battery are held to stand-
ard values, and the rheostat is pre-
viously calibrated, When the filtered
light rays pass through the test tube
containing the colored solution, the
amount of light stiiking the photo tube
varies with the depth of the color, The
amount of light. in turn. determines the
resistance of the phototube and the read-
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By EUGENE THOMPSON

and inflates. This procedure is some-
what inaccurate, does not permit contin-
uous blood-pressure recording, and is
not very suitable for determining the
venous blood pressure. It is being re-
placed in many institutions by the direct
method in cases which are serious
enough to require more than the routine
physical examination.

In the direct method of blood pressure
measurement the physician inserts a
hypodermic needle into an artery or
vein (depending on whether the arterial
or venous pressure is being measured).
Fig. 2 is a cut-away view of one type of
instrument used. A photograph of it
appears on page 41,

The device is filled with sterile iso-
tonic salt solution, and the ncedle intro-
duced into the blood vessel, As the blood
pressure vavies, the pressure changes
are transmitted through the ncedle and
salt solution to the recording chamber.
As the transmitted fluid pressure rises
and falls within this compartment, the
flexible rubber diaphragm bulges and
relaxes in step with the fluetuations.
The movements of the diaphragm alter
the position of the light gate cemented
to its surface. This motion of the gate
produces variations in the amount of

PHOTOVOLTAIC CELL
UGHT RAYS _ < IRON
e

T ELENIUM ¢

e x
= PHOTO
. Lens 2 ~ TuBE
LIGHT SOURCE COLORED SOLUTION iN TUBE
Fig. |—Photoelectric colorimeter analyzes a substance by measuring the depth of its color.

ing of the galvanometer G, Comparison
of the reading with a previously made
curve showing current versus concentra-
tion gives the physician the desired
information.

Another type of photometer employs
a photovoltaic cell. The circuit is shown
in Fig. 1-b. The physical arrangement
is the same as that of Fig. I-a.

One of the most important items of
information needed by the phyrician is
the arterial blood pressure. This may be
determined by the indirect method using
the familiar cloth cuff which the physi-
cian wraps around the patient’s arm

light reaching the phototuhe, the output
of which varies aceordingly.

The resulting signals are then fed in-
to a direct-coupled amplifier—such as
the one shown in Fig, 3—the ocutput of
which actuates an optical galvanometer
or electro-magnetic recording stylus.
Both of these recording devices were (e-
scribed in a previous article on electro-
cardiography (RaAD10-CRAFT, March,
1948).

Resistance-capacitance-coupled, trans-
former-coupled, or impedance-coupled
amplifiers cannot be used. Direct-
coupled amplifiers respond at zero or
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very low frequency. If a d.e. signal is
applied to the input of such an amplifier
and wmaintained, the galvanometer or
recording arm connected to the amplifier
output will be deflected and maintained
in the deflected position, If an a.c. signal
is superimposed on this d.c., the record-
ing deviee, besides holding an initial de-
flection proportional to the d.c., will
fluctuate about the d.c. point in step
with the superimposed a.c.

The d.c. component is the phototube
output for some mean value of blood

‘ HYPODERMIC NEEDLE

SIDE OUTLET TOQ CALIBRATING
PRESSURE BOTTLE
¥

BSALINE SCLUTION IN
RECORGING CHAMBER

— - — ]
LENS _‘

==

Fig. 2—Taking blood pressure with phototube.
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pressure. The a.c. component is the vayi-
ation, above and below this mean value,
produced hy the tube in response to the
fluctuations of blood pressure ahove and
below its mean pressure. Only direct-
coupled (d.c.) amplifiers are usable be-
cause other types will not pass the d.c.
component (the mean blood pressure).
but only the a.c. signal (the periodic
variations), Hence, they are of no value
for quantitative analysis,

Modification of this pressure recorder
makes it useful for other measurements.
For example, if a length of small rubber
tubing with a balloon at its free end is
substituted for the hypodermic necdle,
the device can be used for studying the
activity of the lungs. the stomach, or
any part of the gastro-intestinal tract.
For the latter application. the instru-
ment is filled with some material opaque
to X-rays, such as barium, and the bal-
loon and tube passed through the mouth
and down the throat. The bariumm per-
mits the physician to see the position of
the tube while it is in the patient’s body
on a fluoroscope.
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Fig.

hecause the electromagnetic vibratory
system is so small.

The editors were surprised at the high
sensitivity of such a low-priced (under
$5.00) toy telephone. Conversations
were held without difficulty and with
good intelligibility.

The Little Orphan Annie Portable
Radio-Phone, a small radio receiver
made by the same manufacturer. ap-
pears in Fig. 3 alongside a regular tele-
phone instrument. Inside the red plastic
base of the Radio-Phone are the com-
ponents, consisting of a tube, coil, con-
denser, and batteries. See Fig. 4. An on-
off switch is on the front of the case and
antenna and ground clip-leads come
from the rear. The headphone is con-
tained in the handset, in the came place
where a telephone receiver would nor-
mally be, There is, of course, no trans-
mitter in the handset.

The set is tuned by rotation of the
telephone dial. The tuning element is a
coil with a movable core. This perme-
ability tuner is linked to the dial by a
dial-cord arrangement. The dial is not
calibrated though the numbers from
1-0 can be used as a guide.

While an outside antenna aids recep-
tion, especially in weak-signal areas,
clipping the antenna lead to almost any
metal object will suffice if there is a
strong local signal. The inside of the
cover of the box in which the radio
comes is metallized and a terminal is
provided for attaching the ground wire.
This counterpoise ground also helps re-
ception. In downtown New York City
the box cover was attached to the an-
tenna lead and the radio was carried
around, giving good reception almost all
the time. The sound was not always
loud hut it was sufficient.

The Maodernair, pictured in Fig. 5,
uses almost exactly the same circuit as
the previous set. It is made by the
Vaugh Manufacturing Co. The tube.
however, is a 1014 and tuning is done
with a “book” condenser, This condenser,
which looks like a large-size compression
trimmer is compressed and expanded by
the plastic tuning shaft, which screws
in and out of a threaded hole, The slide-

NOVEMBER, 1948

5—The Modernair uses a book condenser for tuning. Case and chassis are white plastic.

rule tuning indicator is moved by a gear
on the tuning shaft. The on-off switch is
on the rear of the case. The plastic
“chassis,” shown on the left in Fig. 5,
holds all components except the tuning
indicator. It fastens to the back of the
case with three machine screws. Bat-
teries are exposed at the rear for easy
replacement. Two pen-light cells and
miniature 22 -volt batteries are used.
A standard single earphone is perma-
nently attached. A tryout showed about
the same results as the previous re-
ceiver.

General Electric’s toy record player,
shown in Fig. 6, is all-electronic. A
standard electric motor is used. The am-
plifier, powered from 117-volt a.c. or d.c.
lines, puts 2 maximum of three-quarters
of a watt output into a built-in 4-inch
PM speaker. Two tubes are used, a rec-
titter and an amplifier. The pickup is a
high-output ecrystal with replaceable
needles. Since it is made especially for
children, care was taken to make it safe.
Al electronic parts are inside the case
away from prying hands, and the metal
pickup arm is sufficiently isolated from
the power line to avoid any shock.

The player will handle ordinary 10-
and 12-inch records, as well as those
made for children in the 6- and 8-inch
size.

Though the amplifier will operate on
d.c. the moter will not.

Fig, 6—Complete G-E phonograph for children.

www.americanradiohistorv.com

39

ELECTRON TUBE CONFERENCE

OT so long ago electron tubes were

associated exclusively with com-
nmunications, Now more and more are
required for special instruments such as
computing machines, one, the ENIAC,
using 18,000 tubes. Many electronic in-
struments require great uniformity and
precision in tubes.

The increasing use of tubes in re-
search and industry inspired an Elec-
tron Tube Conference which was held
recently in Philadelphia, Tube makers
met tube users, and there was an oppor-
tunity to exchange recommendations.

The most frequent defects in tubes
are short circuits, broken beads, uncer-
tain life, and low emission.

Among sugpested improvements were
a 10,000-hour life span, lower hum and
microphonics, freedom from unexpected
failure, and 107 tolerance in character-
istics.

The following basic tube types were
discussed at the conference: double-
dicde (6H6), pentode amplifier (6SJ7),
gating  tube (6SA7), double-triode
(6SN7), and beam power (6L6G). Elec-
trometer and voltage regulators were
also analyzed.

One of the most common circuits used
in electronic instruments is the trigger
circuit which usually employs a 6SN7 or
similar type. For example, about half
of the tubes in the ENIAC are 6SN7’s.
Experience shows that this tube has a
life expectancy of about 150 years of
intermittent life, provided it passes the
first 100 hours without developing a
defect. For trigger use, it was recom-
mended that the tube be kept within
closer tolerance than at present. The
most important characteristic is the bias
required for plate current cutoff.

In pentode amplifiers, the important
factor is uniformityv. Of course sufficient
degencration cancels out the need for
tube uniformity. but more gain is then
required. If the 6SJ7 could be made
more nearly uniferm, it would be pos-
sible to get higher gain in each stage,
In some cases stages could be eliminated,

Tubes of the 6SA7 type find different
uses in communications than in indus-
try. For radio the present tube is satis-
factory. However, industry requires a
gating tube. The two controlling grids
must have independent control over the
output and each should operate from
cutoff to the positive grid region. It was
recommended that an entirely new tube
he developed for this purpose,

A more rugged, longer-life tube was
recommended for the 61.6 beam tube.
Improvements were asked for in leak-
age. hum. microphonics, and noise. The
tube would have to be redesigned nie-
chanically te stand shock and vibration.

The plan also includes more conserva-
tive voltage. current. and temmerature
ratings, without much change in the
present gain and ountput. This could he
done by redesigning the tube structure.

It is felt that the conference will re-
sult in improved tube design.

A second conference on electron tubes
is planned for next yvear.—I. Queen
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Electronics

CTRONICS

in the Toy World

By
1| RICHARD HENRY

HAT this is the age of electronics
is made eclear hy the multitude of
electronic  devices which appear
every day in business and at home.
The voungey generation also has a place
in the world of electronics, for even very
voung children will enjoy many of the
new eclectronic toys put on the market
recently. Among the devices especially
designed for children are a sound-pow-
ered 2-way telephone, a small all-elec-
tronic record player and miniature radio
receivers operating on tiny batteries and
selling for less than %5, These devices
widen the gulf hetween a child’s life to-
day and the rag-doll-and-coaster-wagon
era ol a few years ago.
One of the most interesting of these
radgets is known as the Buck Rogers
Supersoni¢ Two-Way Transceiver, man-

[e——
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ufactured by Da-Myco Products Com-
pany of New York. Although there 1s
nothing supersonic about this toy, it
does give very usable 2-way communica-
tion without any batteries. The two

o mon o

Fig. 2—Parts of the earphones. A—Cap made
of plastic; B—Diaphragm; C—Reinforcing disc
on armature; D—Armature; E—Wire connecting
armature to diaphragm; F—Cushion ring: G—
Plastic case; H—Brass shell; J—Coil winding;
K—Alnico magnet. Units receive and transmit.

identical instruments used are shown in
the photograph and eutawayv drawings
of Figs. 1 and 2.

Each instrument is a specially de-
sigrned euarphone. These highly ingenious
self-amplifying earphones are, of course,
a toy, but the principle used is so inter-
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esting that it well deserves the attention
of telephone receiver manufacturers
who wish to try for the greatest pessible
sensitivity., They work on the electro-
magnetic principle first discovered by
Alexander Graham Bell. The earphones
are, thervefore, reversible—each can le
used also as a transmitter as, in fact,
it is.

In the usual earphone a rather thick
soft iron diaphragm is used. Its diam-
eter is usually about 2 inches. It very
strong magnets are used the entire dia-
phragm is pulled down; this greatly im-
pedes vibration making a fairly strong
current necessuary tor operation of the
telephone.

The makers of the new toy have
gotten around this difliculty and actually
made an earphone which is selt amplify-
3A4

MAGIC COVER oqp,
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Fig. 4—Diagram of Orphan Annie Radio-Phone.

ing. Instead of the 2-inch diaphragm,
they have used a very small iron dia-
phragm measuring % inch in diameter,
This is tfastened vigidly to a thin brass
amplifving cone which is able to swing
freely under the influence of the small
diaphragm. A powerful electro-magnet
c¢an now he used without hampering
vibration. An Alnico magnet is used in
the toy. Great sensitivity is available

Fig. |1—The Buck Rogers phone instrumeni. Fig. 3—Toy radio at left is tuned by turning the “telephone” dial. Standard phone at right.
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first. The diseriminator is a Foster-See-
tey cireuit using crystal diodes. The
2E36 a.f. amplifier is transformer-
coupled to a receiver in one end of the
handset. A switch on the handset oper-
ates the filament changeover relay to
switch power to the transmitter.

The tronsmitter

There are 8 tubes in the transmitter;
two are miniature and the others are
subminiature types. The 5672 c¢rystal
oscillator, No. 14, is wired with the
crystal between the grid and secreen
erid. The signal from the oscillator goes
to the 2136 phase modulator. This tube
is so eonnected acros: the output of the

FAl

oscillator that the phase of the signal
varies with the audio signal at the grid
of the modulator. Transformer coupling
is used between the microphone and the
control-grid of the modulater.

The phase nrodulator is followed by a
2136 bufTer operating straight-through.
Two triplers and a doubler raise the
phase modulated signal to the operating
frequeney. The second tripler uses a pair
of 236’ in parallel,

Construction

Construction and maintainance of a
19-tube unit as compact as this Handie-
Talkie transmitter-receiver would pre-
sent many problems were it not for the

EX

cellular type of construction. The tubes
and all components associated with each
stage are on plug-in sub-assemblies.
This type of construction simplifies
servieing and reduces to a minimum the
time a unit must remain out of service
for repairs. As soon as a defective stage
is isolated, it can be replaced by a good
one and the unit put back in service.
The defective unit can be repaired at
a more convenient time and placed in

stock for replacement purposes when
needed.

Metering  points ave provided for
trouble-shooting and adjusting the

transmitter power amplifier or the re-
ceiver mixer and limiter circuits,
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Crystals for the high-frequency model
range from 6.15 to 7.98 me and those
in the low-frequency set are between
4.63 and 6.31 mce. L3, in the screen-
grid ecircuit, is adjusted to resonate
at three times the crystal frequency.
The third harmonic of the crystal is
amplified and coupled to the grid of the
5672 frequency doubler, No. 13. The out-
put of the doubler—six times the oscil-
lator frequency—is the heterodyning
frequency. It is coupled to the input of
the mixer, No. 4, through L4 and L5.
The heterodyning frequency is 2.1 mec
lower than the operating frequency.
The mixer works into a 3-stage 2.1-
me  intermediate-frequency amplifier.
Miniature i.f. transformers are used.
The primary and secondary coils of
each are tuned by varying the position
of powdered-iron cores within the coils.
The scecondary of the i.f. output trans-
former feeds into the grid of the first
stage of the cascade limiters. Both lim-
jters have the same time-constant but
the second limiter is operated at a
lower plate voltage than the first. This
second stage removes any amplitude
variations that may pass through the
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FM Handie-Talkie Radio for Industry

Radio ean be unsed as
a vital link between
working teams. The
new Motorola FM
Handie-Talkie unit is
suitable for many
industrial applications

HE new Motorola FM Handie-

Talkie* transmitter-receiver unit

is designed for use by police, fire-

fighters, public-utility and canstruc-
tion workers, rescue and emergency
teams and in other applications where
a light-weight, low-power transmitter-
receiver is required, Its 9.8 pounds in-
clude an 8-tube transmitter and 11-tube
receiver. Its case is 10 inches high, 12%
inches long and 3% inches wide. It is
designed to be carried in the hand or
strapped to the body. A handset clips
into a cradle on top of the case when
not in use.

A 43-inch base-loaded whip-antenna
is standard equipment, but any 50-ohm
antenna can be used to increase the
range when the unit is used in fixed or
semi-fixed locations. It is normally sup-
plied with a battery power pack. Vibra-
tor packs and a.c. supplies are also avail-
able.

A power switch is located on one end
of the case. The receiver remains on
when the switch is closed. The trans-
mitter is turned on and the receiver off
in the standard manner by a push-to-
talk switeh on the handset. The trans-
mitter and receiver are crystal con-
trolled.

The Handie-Talkie radio is available
in two models. The FHTR-1AL and
FHTR-1AH operate on any predeter-
mined frequency in the 25 to 40-nwc and
39 to 50-mc¢ bands respectively. The
units are tuned to the desired frequency
at the factory.

A unique cellular construction is used
in the chassis. There are 19 cells, each
housing a complete plug-in stage. These
cells are shown in the photographs and
are numbered and separated by broken
lines on the diagram on pages 36 and 37.

*Trade mark of Motorola, Inc.
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This is the portable radioset. The antenna,handset and bottom cover have been removed.

The receiver

There are 11 subminiature tubes in
the receiver, They are: 2E36, first r.f,
amplifier; 2E32, second r.f. amplifier;
5672, oscillator-multiplier; 5672, multi-
plier; 2E36, mixer; 2E32’s a5 first, sec-
ond and third i.f. amplifiers and cascade
limiters; and a 2E36 audio amplifier.
Crystal diodes are used in the discrim-
inator cireuit.

The grid of the first r.f. amplifier,
cell No. 2, is capacitance-coupled to the
plate end of L1. the power-amplifier

E

tank coil of the transmitter, This i«
the common antenna secondary coil for
both transmitter and receiver. 1.2 couples
the resonant coil to the antenna when
transmitting and receiving. All coils be-
tween the antenna and the grid of the
mixer are tuned to the operating fre-
quency.

Low-frequency ecrystals are used in
the erystal oscillator-multiplier, No, 12.
The crystal is between plate and grid.
A third harmonic is developed in the
sereen circuit. (Cont. on next page)

Four of the nineteen plug-in stages are shown. Cellular construction simplifies servicing.
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the ratio detector, connect the network
from plate te ground of the next to the
last i.f. tube. In Philco sets, connect it
from plate to ground of the last i.f.
stage. (It is important to keep the sig-
nal generator output as low as possible
for all i.f. and r.f. adjustments.)

First place the load network across
the proper stage as outlined above and
adjust the secondary trimmer of that
stage for maximum output. Then re-
move the loading network and connect
it from the grid end of the same trans-

LAST IF AUDIO QUTPUT

I

o

Fig. 3—Meter connection for ratio detector.
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former to ground. Align the primary
trimmer for maximum output. Follow
this routine through to the first i.f.
stage, adjustments heing made with the
signal generator connected to the con-
verter control grid. After the adjust-
ments have been completed remove the
loading network.

Front-end olignment

Connect a 70-ohm resistor across the
signal generator output terminals and
connect the output leads to the antenna
terminals of the receiver. With the gen-
erator and receiver set at 105 me, ad-
just the oscillator trimmer for maxi-
mum output. Set the receiver to 88 mec
and check oscillator tracking by tuning
the generator slightly to either side of
this frequency. Spread or compress the
turns of the oscillater coil very slight-
ly, if necessary, to bring the signal gen-
erator in at the &8-mc setting. Then re-
peat the adjustments at both ends of
band until no further improvement is
noted.
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Fig. 4—Philco detector contains oscillator.

Sct the generator and receiver at 105
mc and adjust the converted trimmer
for maximum output. Rock the tuning
condenser of the signal generator when
making this adjustment.

If the receiver has no r.f. stage, make
the adjustment as follows: connect two
30-inch lengths of wire to the signal
gencerator and two identical lengths to
the receiver antenna terminals. Bend
each to form a simple dipole and place
the generator several feet away from
the receiver., Set the generator and re-
ceiver to 105 mc and adjust the r.f.

trimmer for maximum output. Set the
generator and receiver to 92 me and
check tracking of the converter grid
with a tuning wand. A decrease in sig-
nal when either the iron or brass end is
inserted in the coil indicates proper
tracking. If the output increases with
brass inserted, spread the coil slightly;
if the output increases with the iron end
inserted, compress the coil. Repeat all
oscillator, converter, and r.f. adjust-
ments until maximum results are ob-
tained.

Limiter ond detector

In reccivers using two limiter stages,
the second limiter must be adjusted be-
fore proceeding to the detector,

With the d.c. indicating meter still
connected as hefore, connect the signal
gencrator to the grid of the if. stage
preceding the first limiter and connect
the loading network from plate to
ground of the same stage. Then care-
fully retune the generator to the cen-
ter intermediate frequency, as indicat-
ed by maximum reading on the meter.

Remove the loading network and con-
nect the indicating meter to the grid
of the last limiter. With the generator
connected to the first limiter grid, con-
nect the loading network from the first
limiter plate to ground. Adjust the in-
put trimmer of the second limiter for
maximum reading. Then, with the load-
ing network connected from the second
limiter grid to ground, adjust the first
limiter plate trimmer for maximum out-
put. Remove the meter and loading net-
work.

For detector adjustments, an FM sig-
nal generator and oscilloscope should he
used to ohserve detector linearity. If
these instruments are not available,
proceed with the AM generator. For all
detector adjustments. use an insulated,
nonmetallic alignment tool. Alignment
procedure depends on the type of de-
tectorr circuit incorporated in the re-
ceiver.

With the Armstrong diseriminator,
connect an audio output meter across
the speaker voice coil. With the signal
generator connected to the grid of the
i.f. stage preceding the limiter (but
with loading network and d.c. indicat-
ing meter removed), tighten the dis-
criminator balancing trimmer to detune
the circuit, With the output of the sig-
nal generator as low as possible, ad-
just the plate trimmer (Cl in Fig. 2)

for maximum audio output. Adjust the
balancing trimmer (C2) for minimum
audio output, The output should in-
crease sharply on either side of the min-
imum setting.

Rotio detector

Connect the d.c. indicating meter as
shown in Fig. 3. (Use the 10- or 50-
volt range of the meter.) Connect the
generator to the grid of the next to last
i.f. tube; connect the loading network
from plate to ground of this stage. Re-
set the generator to the ecenter inter-
mediate frequency, as indicated by a
maximum reading on the d.c. meter. Re-
move the loading network,

First adjust the diode trimmer (C2
in Fig. 3) for maximum output, then
adjust the plate trimmer C1 for maxi-
mum reading. Remove the d.c. meter
and retrim C2 for minimum audio out-
put. Output should increase sharply on
either side of the minimum setting,

The Philco detector (Fig. 4) is ad-
justed by tuning the oscillator section
to zero beat with the signal generator.
which is tuned to the center intermedi-
ate frequency and connected to the
i.f. stage immediately preceding the de-
tector,

With the audio output meter across
the speaker voice coil. conneet the gen-
erator to the inpnt of the last i.f. stage
and the loading network across the pri-
mary of the last i.f. transformer.

With the oscillator grid (pin 2 of the
FM1000 tube) grounded, modulate the
signal generator and retune to the cen-
ter intermediate frequency, as indicated
by maximum audio output. (For this
adjustment keep the generator output as
low as possible.) Then rentove the short
and take out the loading network and
output meter.

Short pin 4 of the tube to the audio
load resistance R (Fig. 4). Then turn
off the generator modulation and adjust
the oscillator trimmer C1 to zero beat,

Remove the short and adjust the re-
actance-control trimmer C2 for zero
beat. This adjustment is rather sharp:
use a very low input signal from the
generator.

This step-by-step alignment proced-
ure is the one recommended by Philco
for alignment of FM receivers without
an FM signal generator or oscilloscope,
The Philco Model 7070 r.f. signal gen-
erator was used for making the ad-
justments.

FM STATIC SHIELD

My FM receiver was picking up auto-
mobile spark interference. Weorking on
the theory that neise travels in straight
lines, I made a shield and placed it on
the antenna mast so that it intercepts
ignition radiation from cars on the
road below, but allows the FM signals
to pass over the top of the shield and
strike the antenna, The scheme is shown
in the drawing.

The shield is made from metal lath
such as that used as a plaster base in
most houses. It can be obtained at any
lumber yard. The sheet is bent into a

www americanradiohistorvy com

U-shaped trough and held that way
with heavy wires, It is mounted on the
mast (which passes through a hole in
it) just below the dipole,
The shield eliminated about 90% of
the noise.
Hapr KINGSLAND,
Mounntain Home, Idaha
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; ligning FM Receivers

By JOHN B. LEDBETTER

You ean align any FM reeeiver without an

FM generator or “scope. This article gives the

alignment procedure in step-by-step fashion

T IS a relatively simple matter to

align an FM receiver when the serv-

ice manual is available and the prop-

er instruments are on hand. But when
a new or unfamiliar receiver comes into
the shop without alignment instructions
or when the IFM signal generator and
oscilloscope usually specified in the serv-
ice manual are not available, proper
alignment becomes a more difficult un-
dertaking.

Most FDM receivers can he aligned
with an AM signal generator, provid-
ed the generator’s frequeney range ex-
tends to 105 or 110 me, and provided
the serviceman knows the proper func-
tion of each stage of the recciver. The
only additional equipment neceded is an
output meter, a 20,000-ochm-per-volt d.c.
meter. an insulated alignment tool, and
a tuning wand.

Circuit characteristics

In an FM receiver, the r.f., converter,
and oscillator circuits may be aligned
by peaking for maximum output. They
are heavily damped to allow broad re-
sponse, and present no unusual proh-
lems in alignment.

The main difference between i.f.
transformers in AM and FM receivers
is the band width., The maximum width
required in the hest AM receivers is 10
ke, whereas an FM i.f. transformer
nmust have a flat-top eharacteristic over

LIMITER

A

v vouts

Fig. |—Meter placement for aligning if.s.

a band width of 200 ke. Two basic meth-
ods are used to obtain wide-band re-
sponse: overcoupled transformers and
single-peak transformers.

For overcoupling the i.f. coils have
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been placed physically close together,
past the point of eritical coupling, so
that a flat-topped response curve is ob-
tained. Transformers of this type can-
not he aligned by peaking for maximum
output. An attempt to align overcoupled
transformers by peaking would throw
some or all the i.f. tuned circuits off
the center frequency.

Single-peak i.f. transformers are de-
signed to have relatively high gain at
the center frequency, at the same time
having a Q sufficiently low to give broad
response over the required bhand. They
may be peaked for maximum output.

Three basic types of detectors are in
use. They are the Armstrong discrim-
inator. the ratio detector and the Philco.

The Armstrong system employs a
duo-diode frequency discriminator, pre-
ceded by one or two limiter stages. An
amplitude-modulated signal cannot be
used for alignment because the limiters

i
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Fig. 2—This is the Armstrong discriminator.

remove most of the AM component from
the i.f. signal. However, since the i.f.
signal eauses d.e. grid-eurrent flow in
the limiter which is dependent on the
signal amplitude, i.f. alignment adjust-
ments can be made with an ordinary
20,000-ohm-per-volt d.c. meter as the
tuning indicator. (See Fig. 1.) To pre-
vent detuning the limiter a 100,000-ohm
resistor should be inserted in the test
prod when it is attached to the Arm-
strong circuit. The meter may be used
for all r.f. and i.f. adjustments; it
should be connected across the first lim-
iter output if two limiters are used, then
connected to the second limiter for
alignment of the first limiter stage.

In the ratio detector, which also uses
two diodes, a high-capacitance condens-
er is charged at a varyipg rate by the
i.f. signal.
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The Phileo detector has a special tube
(FM1000), part of which acts as a Cal-
pitts oscillator operating on the center
intermediate frequency. The i.f. output
is fed into an injector grid of this tube,
and the reactive coupling between the
pentode section and the oscillator causes
the latter to lock in and follow the fre-
quency variations of the i.f, signal. In a
receiver employing the Philco detector,
the oscillator control grid must he short-
ed to ground before the r.f. and i.f.
stages can be aligned. The pentode sec-
tion then acts as a regular AM detector;
and r.f,, i.f.,, and oscillator adjustments
can be peaked with a modulated AM sig-
nal generator for maximum output.

I.f. alignment

First determine the type of detector
emploved. Then connect the signal gen-
erator accordingly. In the Armstrong
detector the generator is conncected to
the last i.f. stage preceding the limiter,
or to the first limiter if two are used.
In the ratio detector, the generator
should be connected to the control grid
of the next to the last i.f. stage.
(Alignment is always begun with the
last i.f. stage and worked back to the
converter.) In the Phileo circuit, the
signal generator is connected to the con-
trol grid of the last i.f. tube.

With aovercoupled i.f. stages a loading
network, consisting of a 0.1-uf con-
denser in series with a 4,700-ohm re-
sistor, must be placed across the coil
opposite the one being tuned, to allow
each coil to he aligned for maximum
output without affecting the center fre-
quency of the other. If you are not
sure whether the receiver has over-
coupled or single-peak i.f. stages, con-
nect the loading network anyway and
proceed as if the stages were over-
coupled. Use of the network will not af-
fect the tuning adjustments in single-
peaked stages.

In the Armstrong circuit, the load net-
work is connected from limiter plate to
ground (first limiter plate to ground
if two limiter stages are employed). In
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RY1 opens contacts 6 and 7 to turn off
the recorder.

When a signal is received, C8 charges
through contacts 3 and 4. When RY1
opens, the condenser discharges into the
grid circuit of the 68J7. This positive
pulse makes RY1 act quickly and posi-
tively without chattering. The 0.5-uf
condenser across RY1 bypasses surges
resulting from static and random noise
in the receiver,

Terminal No. 2 ends in a phone plug,
which is inserted in the receiver meter-
ing jack, and the metering switch is
turned to No. 1 position (or if separate
jacks are used, to the appropriate jack).
The grid of the 6SJ7 will then be in
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Fig. 3—Low-frequency if. of the FM receiver.

either the grid circuit of the low-fre-
quency i.f. tube or the first limiter.

A grid resistor is unnecessary in the
6SJ7 circuit. The grid return is through
R1 and R2 (Fig, 3).

Terminal No. 3 is connected to the hot
or ungrounded side of the plate trans-
former primary in the transmitter. When
the transmitter is turned on its plate
transformer is furnished line voltage by
the keyving -elay in the transmitter. This
feeds line voltage to the a.c, relay RY2
in the keyver from terminal No. 3 and
the recorder is started to record the
transmitted message. Note this is done
through points 1 and 2 of RY1. Thus,
primary voltage cannot be placed buek
on the primary of the transmitter plate
transformer when RY1, due to received
signal, actuates RY2, as the points 1
and 2 will have opened the line to ter-
minal No. 3 and the plate transformer
in the transmitter. R5, R6 and R7 are
taps on a voltage divider. A 100-watt
size is used for ecase in adjustment of
the taps, The total value of the divider
is 15,000 ohms, and the bleeder current,
used to help stabilize circuit voltages,
must be taken into consideration in set-
ting tap points, the values of which
are shown in the schematie.

The recorder itself must be modified
to permit all internal eircuits to remain
hot except the motor. An added d.p.d.t
toggle switch in the recorder permits
throwing the hot side of the motor ei-

ther to the regular line terminal for
normal operation or to J2 by means of
a connector cord for automatic opera-
tion. 82 permits the sensitivity of the
kever to be sct to operating point by
means of R3 and the indicator lamp
before the recorvder is turned on. The
outer conductor of the connector cable
between J2 and the recorder is used to
complete the ground return between the
two units. This is necessary to reduce
hum in the recorvder.

An ordinary wall receptacle is used
for connecting the power cord of the re-
corder. It may he necessary to polarize
this receptacle because of the transmit-
ter keying circuits introduced into the
kever through terminal No. 3. For this
reason the power cord of the keyer is
attached in the transmitter across the
line fuse hlock to insure against possi-
ble mixup. All ¢ables and terminals are
color-coded. S1 is the power on-off
switch,

In the event the radio equipment is
not remote-controlled. the two-way re-
cording can be obtained with the record-
er microphone instead of connections

from terminal Nos. 4 and 5. Simply

place the recorder mike in common

proximity to the receiver speaker and
the operator’s microphone. The recorder
will continue to operate automatically
and will record both sides of the traffic.

It is possible this type keyer will
have two advantages over the better-
known voice-operated circuits, especial-
ly as uscd in radio networks, The in-
stant a carrier appears in the receiver
the kever will start the recorder or other
device bejore audio is present, thus al-
lowing the recorder te reach operating
speed and eliminating wow. Also, in
FJ receivers the saturated limiters pro-
duce terrific audio, due to amplified
thermal noise. when the squelch is
opened by weak and undesired signals
as is often the case. This noise audio
would trip a voice-operated keyer and
the result would be considerahle loss as
far as recording is concerned,

In actual operation the keyer de-
seribed can easily be tripped by signals
received from 50-watt stations operat-
ing from the 200-foot towers in the
30-40-me band in excess of 125 miles
and by mobile units 40 miles distant. Its
application in the 72- and 156-me bands
will prove just as cffective according to
the area covered.

NEWLY-DEVELOPED RECEIVING TUBES

Three new miniature tubes were an-
by RCA and a new
type of tube construction is being used

nounced recently

hy Raytheon.

automobile and

6K6-GT.

The new tubes ave 6BA7, 12BAT
and 6ARS5. The 12BA7 has the same
appearance as the 6BAT shown on the
left. The 6AR35 is shown at the right.
Both the 6BA7 and 12BAT are penta-
grid converters with the same char-
acteristics as the standavd-size 6SBT.
Differing only in filament character-
miniatures are espe-
cially recommended by RCA for service
in the 88-108-mc FM bhand.

The 6ARS5 is a beam power tube, It is
intended for use in the output stage of
compact a.c.-operated
receivers, It delivers a moderate power
output with relatively small input voltage, Within its
maxinuun ratings, it is the performance equivalent of the

istics. these two

The heater of this tube operates at 6.3 volts, 0.4 amperes.
Maximum voltage is 250 volts for plate and the screen-
arid. When operated as a class-A amplifier, plate and

internal shield,

sereen are operated at 250 volts, With 16.5 volts of bias.
maximum plate and screcn currents are 45 ma and 10 ma
respectively. The gm is 2,400 micromhos, plate resistance
65.000 ohms and the load resistanee is 7,000 ohms. Maxi-
mum power output is 3.2 watts with 7°¢ total harmonic
distortion. With 18 volts of bias; plate current is 33 ma,
screen current is 10 ma, gm 2.300 mieromhos, plate resist-
ance 68.000 ohms, and load resistance 7,600 ohms. Maxi-
mum power output is 3.4 watts with 117/ distortion. Re-
sistance in the grid circuit should not exceed 100,000 ohms
for fixed bias or 500,000 ohms for cathode bias.

The maximum plate dissipation is 8.5 watts and screen
dissipation is 2.5 watts. Do not permit the voltage between
the heater and cathode to exceed 90 volts in either direetion.
The Raytheon Bantal-type tube has inereased ruggedness
due to an 8-pillar support construction, Each tube has an
short leads with wide spacing and other

structural advantages. The Bantals are at present manu-
factured to replace the 6SAT-GT, 68J7-GT, 68K7-GT and

65Q7-GT.
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A Carrier-Controlled Recorder

By RHETT McMILLIAN*

That, of course. being some
piece of monitored air traffic
which, having come fleetingly to

one’s attention, is as quickly irvevocably
gone, Such expressions are familiar to
all in communication circles. Too many
times has an occasion abruptly shown
the need of an exact replica of a certain
transmission in such fields as police, fire,

lIIF I just had a recording of that!”

taxi, marine. railroad, and other
hranches of the so-called emergency
services.

Wire recorders are satisfactory for
copying such transmissions; however,
the longest average recording time of
most of these instruments, without re-
threading, is one hour. It being impos-
sible to predict when a call will be re-
ceived over the radio system, the ve-
corder is normally run continuously to
assure a record of all transmissions.
This results in miles of dead wire and
numerous later hours wasted in play-
back monitoring. Also, bhecause of the
necessity of changing wire spools every
hour, the recording equipment must be
placed in the dispatch room so the op-
erator may have access for servicing.
Satisfactory operation may be impaired
because of operator failure in attending
the equipment, especially in the event of
irregular traffic in which the personnel
is involved.

The keying device shown in Figs. 1
and 2 was developed to turn on the re-
corder whenever a signal is being re-
ceived or transmitted. When the keyer
is used with a recorder, several hours
—and often days—can be reduced to one
hour of continuous recording. The net
recording time wiil naturally be influ-
enced by the amount of the traffic load
on the net.

The device described was designed to
work in conjunction with a Motorola
FM 30-40-mc receiver and associated
transmitter, one of the many popular
brands of emergency radio equipment.
There should be no serious difficulty in
adapting the keyer to operate from
practically any receiver, including AM
a.v.c circuits. However, to design such
an instrument to operate from all the
many types and makes of receivers
would be highly impractical from a
field service standpoint, especially inas-
much as one radio system will not or-
dinarily employ more than one type of
manufactured equipment.

The greater majority of emergency
services now use or intend to use,
frequency-modulated equipment. There-
fore, the discussion of the simple cir-

*Chicf, Communications, Florida Highway ['atrol,
‘Tallahassee, Florida
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Messages

cuit will be limited to its intended use
with an FM receiver. No alterations or
changes are necessary in the reeceiver.
Phone jacks or one jack with a selec-
tive switch are usually provided for
measuring voltage or current while tun-
ing the FM receiver circuits, One of
these metering voltages triggers the
keyer. The keyer is set off by the nega-
tive voltage developed across the meter-
ing resistor in the grid return of the
low-frequency i.f. stage in the double-
superheterodyne receiver.

The schematic of the keyer is shown
in Fig. 1. It is essentially a d.c. ampli-
fier with the 6SJ7 drawing enough cur-
rent to reduce the plate current of the

are logged automatically

6J5 below the point required to activate
the relay RY1. Upon receipt of a signal.
the low-frequency i.f, tube (first lim-
iter in some receivers). Fig. 3, will be
driven to a point where a negative volt-
age is developed across its grid load R1.
This negative voltage drives the 68J7 to
cutotf, making its platc—and the grid
of the 6Jh—more positive so the 6J5 will
pass current and actuate RY1. This
closes contacts 6 and 7 to excite the
coil of RY2. When RY2 closes, a.c. is
applied to the motor of the recorder
through J2. When the transmitting sta-
tion goes off the air, the 63J7 conducts
more heavily, making its plate less posi-
tive. The grid of the 6J5 is cut off and
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Fig. 2—This 3-tube relay unit operates recorder
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when a signal is transmitted or received.
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The listeners must be trained—they
have to know what to listen for and how
to describe what they hear in terms of
treble, bass, muddiness, brilliance, fuz-
ziness, tinniness, boominess, presence,
and sometimes in unprintable terms. It
is best to have one or two other radios
to compare with the one being tested.
The listeners should be blindfolded so
that they are not influenced by knowl-

T T

Automatic ink recorder is mounted in & rack.

edge of what radio they are listening to.

Since the listeners are human beings
and not indicating instruments, their
ratings have most value when they are
unanimous. If all the listeners agrece
that a radio sounds bad, the inescapable
conclusion is that the tone rveally is
poor.

Listening to radios must be done at
hoth ends of the radio dial, since the
tone at the two ends may be different in
AM scts. It should be done on a number
of different stations, because all stations
are not operated the same way with re-
gard to frequency response, hum, and
distortion. It should include ditferent
kinds of selcctions, such as male and
female speech, vocal and musical pro-
grams. Live programs ave best.

In listening to midget radios the most
important single requirement is that
the radio reproduce sihilants. If you
can’t hear the s’s, don’t bother buying
the radio.

Another way to set up listening tests
is to hroadcast your own test programs.
For this purpose high-fidelity records

are played through the signal generator.
The standard of comparison (the “other
radio”) may be an audio amplifier, The
British HMV and Decca records have
outstanding fidelity.

The record-playing equipment used in
this laboratory is a Rek-O-Kut tran-
scription turntable with a Gray phono
arm and a G-E cartridge and Gray pre-
amplifier. These can be switched from
the signal generator to a Fisher ampli-
fier and a Stephens co-axial speaker in
a bass-reflex cahinet for comparison
listening.

Testing FM and television sets

Tests of FM radios are quite similar
to those for AM sets. The frequency-
response test differs mainly in the fact
that an FM signal gencrator is used—
the Boonton 202-B. Since this does not
have a built-in pre-emphasis cireuit, an
external one is attached between the
audio oscillator and the FM generator.
Also, instead of a transmitting loop, a
dummy antenna is used between the sig-
nal generator and the receiver.

In measuring the sensitivity of an FM
set, there is a choice of several kinds of
sensitivities as defined in the IRE stand-
ard. From a home listener’s viewpoint
the quieting signal sensitivity appears
to be the most appropriate, since it
measures the sensitivity when the audio
signal is 30 db stronger than the back-
ground noise.

One very bad fault of early postwar
FM radios was frequency drift with
time and frequency shift with changes
of line voltage. These have been largely
overconte ¢ven in the cheaper sets, but
the listener should still be on the look-
out, As far as drift is concerned. the
listener is probably interested in know-
ing whether he has to retune duving the
first half hour of listening (by that time
chances are that he will have tuned to
another progrant anyway) and whether
he has to retune the next day after turn-
ing off the set in the evening. These
facts can be determined the hard way

as outlined in the standard, by plot-
ting an oscillator frequency-drift curve

or by simply listening, The results of
the latter method are even more signifi-
cant because drift hy itself is not obh-
jectionable-—it is the audio distortion
(if any) resulting from drift,

Service shop tests

The average serviceman can perform
similar tests with a minintuin of equip-
ment, though with less precision.

For frequency-response charting, one
can use a service oscillator if it has con-
nections for external modulation. Unfor-
tunately too few servicemen and experi-
menters own an audio oscillator. If none
is available, the cheapest thing to do is
to buy a frequency record (see page 46,
October issue) and play it through a
wide-range pickup into the external
modulation connections of the service
oscillator. The relative loudness of the
different tones as they come from the
loudspeaker may be checked with an
amplifier system of known flat char-
acteristics and an output meter. It is
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important, of course, to leave the volume
control strictly alone during this test.

An casier but less informative way to
judge the frequency-response would be
to connect an a.c. voltmeter across the
loudspeaker terminals. The voltmeter
readings (converted to decibels) may
then be plotted on graph paper, This
test does not take the speaker into ac-
count, of course.

In the listening test, pay attention to
sibilants—they should be audible, but
not exaggerated. As an over-all test for
trebles, triangles will be completely in-
audible on some radios. A record with a
good bass to listen to is the Victor re-
cording of the Lt. Kije Suite, side 4. The
tympani are completely inaudible on
radios with poor bass response and too
loud on boomy ones.

The sensitivity of an AM radio is usu-
ally given in service notes as the voltage
on the antenna terminals. This is all
right for checking whether the set is in
proper operating condition. As a matter
of fact, it has been recognized for some
time now among radio servicemen that
the easiest way to locate hard troubles
is, not to measure d.-c, voltages and re-
sistances all over the place, hut to make
over-all gain measurements with a serv-
ice oscillator and an r.f. vacuum-tube
voltmeter. Of course, for this purpose
one must have nominal gain figures for
each stage. Such figures nowadays are
obtainable from the better scervice notes.

For evaluating two radios to find out
which is more sensitive, the loop an-
tennas must be included in the test. This
may be done by placing them one by one
in exactly the same position on the table
or on the floor, so that their loops are in
exactly the same position. The set that
can bring in the weakest station the
clearest is the more sensitive one. In
making this test, be careful that there is
no metal table, metal floor or wall in the
vicinity since results will then—to a
great extent—depend upon which radio
has its loop of the latter method mount-
ed so as to be farther from the metal.

One test that cannot be made by
actual comparison of two sets is the in-
terference-rejection test, that is, unless
the i.f.’s are at exactly the same fre-
quency. The interfering station may be
at just the right frequency for one set
and not for the other, while it is the
sccond set that is really bad. If the two
i.f.’s have been aligned te exactly the
same frequency, then at least the image
interference and i.f. interference fre-
quencies will be the same,and a compari-
son test would be valid. Again, if the
test is made during the day, there may
be no interference on any set. Listen for
interference after sundewn.

A very enlightening analysis of inter-
ference is published by RCA Victor Di-
vision, Camden, N. J. (Interference An-
alysiz vnd Its Radio Reception Effectshy
W. J. Zaun). It gives the i.f. frequencies
to which radios in given cities should be
aligned to avoid interference. Service-
men might avoid a lot of birdie troubles
if they followed such a chart and used
one of the crystal service oscillators for
exact aligning to the proper frequency.

RADIO-ELECTRONICS for
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the output started dropping at about
2,000 cycles; and by the time the audio
oscillator had reached about 5,000 cy-
cles, there was no output at all. Taking
the 10-db-down peint as a reasonable
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Fig. 2—Sample receiver response curve chart.

measure of limiting response, the radio
might be said to be good from 150 cycles
to 3,300. This was a good table-model
radio. Good console FM radios will go
both lower and higher.

Interference rejection

Another thing that affects the way
a radio sounds is its liability to inter-
ference from stations other than the one
to which it is tuned. A two-signal-gen-
erator, interference-rejection test imi-
tates actual listening conditions. The
radio is tuned to one signal generator,
and the other is cranked through its
range to find interfering frequencies.

The “desired-signal” generator is
tuned to a clear channel mid-band, and
the radio under test is tuned to it. The
signal is adjusted to be strong enough
to be usable on the particular radio (16
db signal-to-noise ratio). The volume
control of the radio is adjusted for av-
erage loudness (80 db on the 40-db
scale of the sound-level meter). The
modulation on the desired signal is then
turned off, and the undesired signal is
turned on and cranked through a wide
frequeney range to catch interference.
It interference is heard at any spot. the
generator is stopped and its output re-
duced until the interference practically
vanishes. The ratio of the outputs of the
two signal generators is then a measure
of the goodness of the radio as regards
interference rejection. In other words,
the bigger an undesired signal must be
(compared to a desired signal) to pro-
duce interference, the better the radio.
Signal ratio is expressed in deeibels.

In testing a group of 14 expensive
1948 radios, it was found that on the
average it took an interfering image
signal 80 db stronger than the desired
signal to cause interference. However,
on the hest of sets there was inter-
ference only if the signal was 60 db
stronger, while on the worst a signal
O db stronger caused interference.

In the same group of radios the best
radio could tolerate an interfering sig-
nal on the intermediate frequency as
much as 18 db stronger than the de-

PPhotos conrtesy of Consumers Union
These are four of the high-precision gen-
erators used in the laboratory for com-
paring performances of receivers tested.

NOVEMBER, 1948

sired signal, while the worst one could
not stand i.f. interference 13 db lower
than the desired signal.

It was also found that on some radios
the selectivity was so good that an ad-
Jjacent signal (10-kc separation) could
be as much as 4 db stronger than the
desired signal, while on others the ad-
jacent signal had to be 12 db weaker
net to cause interference.

The interference rejection tests are
performed in slightly modified forms
for three types of interference: image
interference (birdies), adjacent-channel
interference, and i.f. interference. For
the i.f. test the desired signal and the
test radio are beth tuned to the low-
frequency end of the broadcast band.

Sensitivity

The sensitivity of a radio is best test-
ed under operating conditions—not at
the antenna terminals but through the
built-in loop antenna. The setup is very
similar to the frequency-response test
shown in Fig. 1. The main difference is
that no recorder is used. The transmit-
ting and receiving loops are placed very
carefully so that they are exactly 50 cm
apart and so that each is at least 5 feet
away from the metal walls of the test
booth. The standard-signal generator is
30% modulated with the random-noise
generator. The volume control of the
receiver and the output control of the
standard-signal generator are then ad-
justed until the audio signal is 16 db
stronger than the noise. Naturally, if
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the signal generator output is increased
from this point, the signal-to-noise ra-
tio improves; and if it is decreased, the
signal-to-noise ratio becomes worse. The
field strength (in microvolts per meter)
about the receiver loop at which the
signal-to-noise ratio is 16 db is taken
as a measure of the usable sensitivity of
the radio. This is usually less than the
absolute sensitivity, but the usable sen-
sitivity has more significance for the
listener to lecal broadcasts. The abso-
lute sensitivity figure might be of in-
terest to long-distance listeners, but
even so, the noise in some expensive
radios makes them completely useless
with the sensitivity and volume controls
turned fully on.

Listening tests

The tests so far described are the
most important of the laboratory tests
performed on home radios. These tests
take place in an electrostatically shield-
ed room, which also must be sound-iso-
lated so that outside noises don’t get in
and sound-treated so that the sound
doesn't bounce around inside the room
too much.

A radio must also be subjected to lis-
tening tests. A frequency response
curve and distortion measurements (at
the present state of the art) do not
tell you whether a set sounds good or
bad to the ear. For listening tests a
room is needed that does have some
reverberation—like a typical living
room.

(Continued on following page)
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urements
qualities of a reeceiver

Laboratory technician tests
a receiver. Sound-absorbing
material covers walls and a
metal shield encloses room.

Careful laboratony meas-

determine the

By K. V. AMATNEEK*

Radio Performance Tests

HE worth of a radio receiver is

determined by its performance, op-

erating convenience, durability,

ease of mamntenance, hazards to the
user and to other property, and appear-
ance, Probably the most important point
is performance. Many radio repairmen
and experimenters have sufficient equip-
ment to make some of the tests which
show exactly how a radio performs. To
furnish some guidance on the testing
methods, we shall describe how one lab-
oratory compares different receiver
makes and models.

The most important aspects of per-
formance are tone, interference rejec-
tion, and sensitivity. The exact meaning
of these and standardized ways of test-
ing for them, are described in standards
published by the Institute of Radio
Engineers. The first of these, issued in
1938 and still useful, is entitled Stand-
ards on Radio Receivers: Methods of
Testing Radio Reccivers, 1938. Another
important one is Stundards on Electro-
acoustics, 1938: Definitions of Terms,
Letter and Graphical Symbols, Methods
of Testing Loudspeakers. And there is
the latest one, Standuards on Radio Re-
ceivers: Methods of Testing Frequency-
Modulation Broadeast Receivers, 1947.
These standards are highly recommend-
ed to anyone interested in radio receiv-
ers, They have been published as sepa-
rate pamphlets at 50 cents each hy the
Institute of Radio Engineers, Inc., 1
East 79th Street, New York City 21.

Probably the most interesting test of
a radio is measuring, its frequency ve-
sponse, The usual way is to disconnect
the speaker voice coil from the output
transformer and connect a dummy load
—a resistor of the same value as the
loudspeaker impedance-—across the out-
put terminals. Of course, this leaves out

*Head of ihv I-,hr!nml Divigion of Congumers
Union of U. 8., inc., New York, N. Y,

altogether the characteristiecs of the
loudspeaker and the cabinet. (A radio
might be pumping both low bass and
high treble frequencies through its out-

put transformer, hut the speaker may

be unable to reproduce them.)

A good acoustic frequency-response
test on the other hand is very compli-
cated—mainly because of such things
as standing waves—and the equipment
is very expensive. A suitable compro-
mise may he reached by leaving the
loudspeaker in place and using a listen-
ing microphone about 12 inches from
the loudspeaker in a reasenably well
padded room. At such a small distance
from the speaker, the standing waves
are relatively small at the microphone,
but the resulting frequency-response
curve is not entirely accurate.

The fidelity test is best described by
a block diagram. Fig. 1 shows the setup
with names and model numbers of the
equipment used in the author’s labora-
tory.

What the setup amounts to is a broad-
cast transmitter (the signal generator),
a receiver, and a listening microphone.
The transmitter is modulated by an
audio oscillator which is eranked by a
motor through the whole audio-fre-
quency range—from 20 to 20,000 cycles.
The same motor pulls the frequeney-
response chart under a pen; the pen
rides up and down on a moving strip of
graph paper as the loudness of the
loudspeaker increases and decreases.
The result is a curve like that shown
in Fig. 2.

To perform the test the audic oscil-
lator (or else a special random-noise
generator) is adjusted to give 307
modulation of the standard-signal gen-
erator; the latter is tuned to a free
channel somewhere in mid-band and its
output adjusted to give an average in-
put into the receiver under test. The re-
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ceiver is then tuned to that frequency
and its volume control adjusted te av-
erage loudness, (The 40-db scale of a
sound-level meter is used for this pur-
pose.) The microphone is placed in front
of the speaker and the amplifier gain is
adjusted to deflect the recorder pen 15
db below the top of the graph paper.
The audio oscillator is then cranked to
the 20-cycle position, and the paper
drum is aligned so that the pen falls on
the 20-cyele division on the graph.
The motor switch is then turned on.
As the audio oscillator dial passes 50,
100, 200 cycles and so en, the pen at
the same time passes the correspondin-
markings on the graph paper. In the
curve of Fig. 2 the radio evidently had
little or no cutput helow 100 eycles, The
output then rose rapidly to a peak at
260 c¢veles, At the high frequencies

STANDARD AM $1G. GEN.
L_ STANDARD LOOP1RMAY

GENERAL RADIO OOS-C

GENERAL RADIO 759-B~"F_

SOUND LEVEL
METER
—

4
e [

——

L

SOUND APPARATUS FR-I
GRAPHIC RECORDER

= R
AUDIO OSC.4— GENERAL RADIO 913-8 —

%———\-’w———\— ——— e
SOUND ISOLATION AND ABSORPTION %

SHIELDED BOOTH
Fig. 1—Set up of the measuring equipment.
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example, metals in contact, plus medu-
lation of a carrier wave by the rectified
signals. Station X’s signal veaches some
BX cable, in a building, which is touch-
ing another piece of metal, the bimetal
contact acting as a detector and produc-
ing an audio current, This affects an-
other carrier, which is modulated by the
audio current, Of course, it has its own
modulation as well, The result in the
listener’s receiver is two sets of voices
or music,

The same phenomenon occurs in the
set when, in some circuit before the sec-
ond detector, there is rectification of one
signal and modulation by it of a second
carrier. External cross-modulation may
be recognized by the fact that other
sets in the same location will have the
same trouble.

Several excellent articles going into
the causes of interference due to har-
monics and heterodynes have appeared
in past issues of RADI0-CRAFT, notably
“Interference Analysis” in November,
1941. Cross-modulation was dealt with
in detail by the article “Station Riding”
which appeared in RADI0-CRAFT in Jan-
uary, 1945.

Oscillation is likely to be found in
commercial sets when the location of
wires has been changed by some service-
man and also in homemade sets. The
cause is generally more difficult to lo-
cate and cure than either hum or inter-
ference. Perhaps the chief reason for
oscillation in a well-designed set is at-
tempted alignment “by ear.” Homer L.
Buck and others after him caused con-
siderable controversy in older issues of
RaD10-CRAFT by advocating “by ear”

OFFER TO ORGANIZATIONS

ADIQ-ELECTRONICS has discov-

ered that many active radio repair-
men’s associations are unknown outside
a small area.

It would be advantageous to these
associations to be in touch with the
larger radio technicians’ organizations
and federations, and with magazines
which encourage radio scrvicemen's or-
ganizations. It would be equally ad-
vantageous to the larger organizations
and State federations to he able to keep
in touch with all the local associations.

To establish continuing contact with
all radio technicians’ associations,
Rap1o-ELECTRONICS is offering a sub-
scription to each aetive association of
servicemen in the U.S. and Canada.

To qualify, send us the names and
addresses of your officers and a report
of the latest meeting.

RADIO-ELECTRONICS will also he glad
to print any interesting events in the
lives of the associations, such as cases
of customers’ complaints settled or other
instances in which the association was
useful to the local radio technicians or
to the publie.

Write immediately and get your as-
sociation’s name on our roster and
RADIO-ELECTRONICS in  your library.
Lists of active local associations will
be printed in the magazine from time
to time.
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alignment, but no one was able to show
a satisfactory method.

Home-built receivers

Anyone who has used a single-tube
regenerative set will recognize the signs
and sounds of oscillation. High sensi-
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Fig. 3—Grid.cathode winding is the largest.

tivity, instahility, and a rushing sound
plus a squealing or squawking which
increases with an advance in the volume
control setting, mark oscillation in the
wrong place in an a.c.-d.c. set. How to
cure it? Sometimes rebuilding the home-
built set seems the only method. Screw-
ing down one i.f. trimmer condenser and
unscrewing the other trimmer of the
same 1.f. (stagger-tuning) or shunting

the primary or secondary of the i.f. coil.

with, say, a 50,000-ohm or higher re-
sistance may cut the oscillation but
naturally will lessen signal strength and
selectivity.

Filter condensers again may be caus-
ing the trouble and should be replaced
for a trial or shunted with paper or
mica capacitors. Proximity of grid and
plate leads (particularly in the i.f. sec-
tion), lack of shielding, or improperly
grounded shields may result in oscilla-
tion. Replacement of a low-gain trans-

former with a high-gain one, as, for ex-
ample, replacement of the i.f. trans-
former in a cheap 5-tuber with a high-
gain i.f. transformer taken from a por-
table, may result in oscillation. Of
course, too high an a.c. line voltage may
cause trouble, and an external antenna
connected to the loop on the set produces
oscillation.

A common cause is a defective or
omitted bypass condenser, particularly
the screen bypass. Try substituting
condensers of known good quality for
those in the set. A cathode bypass con-
denser may need to have a larger ca-
pacitance or a condenser should be used
to shunt a cathode resistor where none
appears in the set. Even so small an
onmtission as failing to shield the small
openings in the top of an i.f. can may
result in oscillation, due to feedback
to the loop. Be sure that every i.f, can
is thoroughly grounded to the chassis.
Most servicemen familiar with small
sets have found some that persisted in
oscillating when everything was ‘‘just
right” according to the instruments.
Note in Fig. 3 that the tapped oscillator
coil has its autside ends across the vari-
able condenser terminals, and that a
larger portion of the winding is between
grid and cathode of 125A7 than between
the tap and ground. A resistance check
will reveal the larger winding.

Sometimes omission of a line bypass
will not only bring in clicks and hum
but will also cause oscillation, When the
tuning condenser is not connected to
chassis directly but through a fixed con-
denser, sometimes a larger condenser
will stop escillation,

WICHITA SERVICEMAN IN BUSINESS 15 YEARS

The photograph above shows the service bench of the Chase Radio Service, Wichita, Kansas,
C. F. Chase, the shop's owner, shown soldering a lead back in place, states that he has been
servicing for over 15 years, Because of his progressive business methods, the small shop (it
is less than 100 square feet in area) provides a comfortable living for a five-member
family. First-quality parts are used, tube testing is free, and all the work done is guaranteed.
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Servieing a Noisy Set

This article gives the causes and cures

for hum. whistles, and eross-modulation

UM-M-M, What shall we

about it? First, test filter

densers in the B-supply.

them for leakage with a milli-
ammeter or with an ohimmeter, Test
them for capacitance if you have some
sort of capacitance meter. They may
test reasonably well, but a new pair will
sometimes work wonders on the hun.
Substitution is the real test for poor
filters. Sometimes shunting each filter
unit with a good paper or mica condens-
cr of .001- to 0,1-uf capacitance will do
the trick.

So it wasn't the filter condenser? Test
the tubes, particuiarly the output tube,
for leakage. A tube tester of modern de-
sign will generally show Jeakage., but
try two other similar tubes in the out-
put stage to see if there is & chanpe.
Maybe the set was designed with one of
those old a.c.-d.e. chaokes not intended
to carry the milliamps of plate current
required by a 50L6 plus the other tubes
in the set. Or perhaps the filter choke
has shorted turns, or the hum-hucking
coil in a speaker usxing the ficld tor a
choke is connected backwards.

The 35Z5 or other rectitier tube may
cause a hum. Test the coupling condens-
er between second detector and output
tube. If you are uxing an shmmeter,
after one flicker of the meter pointer,
intermittently touching the probes to
the terminals of that condenser should
not register any more flickers on a 10-
megchm scale,

Take a look at the pilot light and
socket. Some other serviceman may have
dropped soldering paste on the ter-

do
con-
Test

12SA7

12SK7

i 1167 4

IOMEG
—_M

minals, or there may be a leakage or
partial short there. Test all bypass con-
densers and try substituting similar or
slightly larger capacitors of known good
quality, The X's in Fig. 1 indicate com-
monest sources of hum; the ?s less
common ones.

See if changing the location of the
output transformer with relation to the
reetifier causes a reduction in hum,
Sometimes a slight change in the place-
ment of grid and plate leads—ahead of
the second detector. particularly—will
cure hum (and oscillationy. Some lead
may he too near the a.c. input line or
the pilot light leads. If the negative
return lead is connected to the chassis
through a condenser, try a different con-
denser of the same or larger capaci-
tance. Addition of a cathode bypass.
if there ix none. or a new, larger con-
denser, may cut hum. The location of
the plate condenser on the output tube
may he shifted so that the end away
from the plate is connected to cathode
instead of chassis, or vice versa. Some-
times connection of the cathode hias re-
sistor and condenser to different spots
on the chassis may result in hum. Shield-
ing of tubes and proper prounding of
existing shiclds may be required.

It still hums? Get the wiring diagram
of the set and hunt for omitted bypasses
and wrong values of condensers and re-
sistors.  Figure that the serviceman
who repaired it before you could have
made a few errors which you have to
locate and correct,

There may be =ome external troubles.
The a.c. line may have too high a volt-
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|—A typical ac.-d.c. set. X's mark the common sources of hum: ?'s occasional ones.
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By H. A. NICKERSON

age; it may bring in motor and other
noizes, Most a.c.-d,¢, sets have some sort
of line condenser. Check it. You will
sometimes find that it has been omitted
or is defective,

Sometimes one broadcast station will
seem to have a carrier hum. This may
or may not he due to a defect in the set.

Image interference

Servicemen  remote
stations may not realize the troubles
found in congested areas. A little con-
sideration of superheteradyne principles
will explain the origin of the whistl

from powerful

heard on most a.c.-d.e. five-tube sets.
WEE) RCVR 0S¢ WHMEX
1* ~ 460K ——wht— 4EORE ——]
1 1

Fig. 2—WEEI is desired station, WMEX image.

In Boston, for instance. it appears at
one xide of WEEI which has an as-
signed frequency of 590 ke, To tune in
WEEI at 590 ke, the oscillator must be
460 ke higher than 590, or 1050. There
i* a powerful station near Boston.
WMENX. operating on 1510 ke. When
the set is tuned for WEEI and the oscil-
lator ix at 1050, the difference hetween
the oscillator frequeney and WMEX’s
1510-ke frequency is also 460, which is
the =et’s i.f. So WMENX. being powerful
enough to get through the r.f. tuned
circuit at the input of the converter, will
also he amplitied hy the i.f. and heard
in the speaker. See Fig. 2. This inter-
ference fronr a station whose frequency

is on the wrong side of the oscillator’s is
called  image  interference. A slight

chanpe of the setting of the i.f.’s. use of
a wave trap. rotation of the set so the
loop peints another direction, or pur-
chase of a six-tube =et, may alleviate
the interferenee, If there is no antenna
coil or cxternal antenna, the wave trap
must be something that affects the loop.
Another loop, shunted by a variable
mica compres=ion condenser placed clos
to the set loop and parallel to it, may
he tuned to cut down the signal from the
interfering station.

Cross modulation

Much has been written ahout cross-
wmodulation. This manifests itself as a
background of unwanted signal which
appears when the set is tuned to a want-
ed signal. The cause often is external
to the receiver.

External c¢ross
from rectification

arises
by, for

modulation
{(detection)
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Amateur

brackets for the mounting screws as
seen in the front view. This has to be
done carefully so that the amplifier will
go into the rack at the proper place. The
hest way to do it is to actually fit the
panel to the rack, with any other rack-
mounted cquipment in place. and meas-
ure for the holes. The ends can he cut
off a standard rack panel for the pur-
pose, but mo=t of these are % inch thick,
a fairly heavy gauge to cut with a hand
hacksaw. If a machine shop is available,
they can do the joh. The heavier metal
will be worthwhile because of its ex-
tra strength.

Take one plate out of the center of
the stator and remove about ', inch or
more from the center of cach side of
the stator frame, This produces a split-
stator condenser with about 55 nuf per
section. This is just right to tune the
6-turn amplifier coil to 28 me. This coil
will be used as the push-pull tank coil
L3 of the amplifier, so place a tap at
the ¢enter for B-plus. Push the link L4
into the center of the form and remount
the switch, coil, and condenser. Con-
nect one end of the link and the switch
arm to terminal on the right side of
the case.

The original oscillator coil and eon-
denser will be used for the grid circuit
of the amplifier. Remove two turns from
the winding and tap it at the center.
Wind a two-turn pickup link L1 around
the center of the coil, using flexible
wire. After remounting the coil. con-
nect the 50-uuf condenser across it,
and connect the link to terminal strips
mounted on the left side of the case.
The link is used for connecting to a
driver or exciter stage.

Cut the shield plate into strips and
drill mounting holes for sockets and
other components as shown in Figs. 2
and 3. Bolt the strips in the case and
complete the wiring., Connect filament
plate, and ground leads to the heavy
jacks in the vear or to a cable connector
like the one behind the grid coil in
Fig. 2, The .0004-uf, 5,000-volt grid and

filament bypass condensers are ob-
tained from the tuning unit. (If vou
plan to modulate the amplifier. hetter

use .01-uf filament bypass condensers.
—Fditor.) The r.f. choke was also taken
from the original unit. The neutralizinz
condenser we used is a dual unit with
rotors connected with an  insulated
shaft. Standard neutralizing condensers
can be used if desired. Their value and
plate spacing depends on the tubes and
the plate voltage used. Capacitors
variable between 0.25-unf and 4 nuf are
suitable for the 24G’s. The voltage
breakdown rating should be about twice
the sum of plate and grid bias voltages
to avoid the possibility of arc-over.

A 100-ma d.c. meter measures cathode
and grid currents. When the meter
switch is in the grid-current position,
it is shunted acress a 25-ohm resistor,
The shunt in the cathode circuit, R1, is
made by shunting enough No, 26 wire
avross the meter to make it read 300
ma full scale. Tsolantite e¢rystal-holder
suckets were used for connecting the
input and output links, Any type of low-
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loss connectors could he used.

Any good exciter delivering 10 watts
or more will drive this amplifier to full
output, ¢ven with 2,000 volts on the
plates. The output coupling system will
work into almost any coupling network
or antenna with nonresonant feeders.
Coupling should be adjusted until the
cathode current is at its proper value
at rexonance. This will be found in the
tube manual.

The circuit is standard in every re-
speet, =0 no trouble will be encountered.
No doult different arrangements will
suggest themselves, such as the type of
plug used to carry the filament and

o):"

-

plate voltages, mounting of the various
parts to fit each constructor’s ideas,
and so on, but the tuning unit does pro-
vide the basis for making a good final
amplifier and mest of the work, espe-
cially the tough metal punching. is al-
ready done.

Of course, some of the GI's who lived
with the BC-375 may think they would
prefer never to see the gadgets again in
@iy form; but with ham electrons
coursing through the coils and eon-
densers, the picture takes on a different
hue. For three bucks one has most of
the makings for a pretty good final am-
plifier, even if it is a bit GI-looking.
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Fig. 1—=This simple push-pull amplifier can be built on the TU-10-B chassis in a few hours.

Fig. 3—Looking down on fhe amphfer from Dhe Dop The original tuning condensers are used.
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__Amateur

Ten-Meter Final

From

Metal extensions allow placing panel in standard rack.

By L. W. MAY, W5AJG

== [TE drawer-type tuning units from
the BC-191 and BC-375 have been
plentiful on the surplus market
for some time. These units, TU-5,
TU-6, ete., contain a large number of
parts useful in amateur transmitters.
They contain all the tuning circuits for
an m.o.p.a.-type transmitter using 211’s
as a v.f.o. and single-ended final ampli-
fier. Available for less than $3, these
untits have been purchased in large num-
bers by hams who have either converted
them to variable-frequency osciilators
and transmitters or dismantled them
for the parts they contain. Here at
W5AJG, we converted a TU-10-B to a
200-watt final amplifier that works so
well that we plan to build similar units
for the other amatcur bands. For 90%
of the components needed for a 200-watt
amplifier, $3 is not a particularly high
price to pay.

There are 12 different types of tuning
units in the series designed for the
BC-191 and BC-375. Since all of these
look alike, be sure to get one necarest
the frequency you wish to use. The fre-
queney ranges most commonly available
and most useful for amateur conver-
sions are listed in the table which fol-

TU-10-B -

An excellent final amplifier can be built very
cheaply from standard components of
the surplus BC-191 and BC-375

lows. Though the figures do not show it,
there is some overlap in the ranges.

ke
TU-5 1,500 to 3,000
TU-6 3,000 to 4,500
TU-7 4,500 to 6,200
TU-8 6,200 to 17,700
TU-9 7,700 to 10,000
TU-10 10,000 to 12,000

The number of the tuning unit is usually
followed by a letter that indicates the
series of the transmitter for which it
was designed. There is little, if any,
difference between tuning units with
the same number although they may be
TU-5-A and TU-5-B. Either the A or
the B will be satisfactory for conversion
to use as an amateur power amplifier.

The TU-10-B was selected as the
foundation for the 10-mieter amplifier.
The oscillator tuning circuit consists of
eight turns of No. 10 wire tuned with
a 50-nuf variable eondenser; the power
amplifier circuit has six turns tuned
with a 116-puf condenser. Both cireuits
are tuned from the front panel with
slow-speed dial mechanisms. The power
amplifier coil has a tapped link connect-
ed to a six-position tap switch on the

www.americanradiohistorv.com

pancl. The link is inside the form at
the cold end of the power amplifier coil.

We selected 3C24/24G’s because they
are efficient at most amateur frequen-
cies and will work well with the 1,250-
volt power supply we had available for
them. A number of other tubes—not
necessarily triodes—will work equally
well. The components in the tuning units
are suitable for use in most medium-
power transmitters. The variable con-
densers have a breakdown voltage of
1,500 volts or higher. Unless you have
some way of finding out exactly what
the breakdown voltage is in the case of
any particular condenser, it is probably
a good idea to keep the B-supply voltage
at or below 1.500.

The amplifier uses a standard push-
pull circuit (Fig. 1). It is simple and
takes only a few hours to build. After
removing the top, bottom, sides, and
center shield, take out all components
except the dial drives, Do not discon-
nect the switch from the link coil. If
you plan to mount the amplifier in a
standard 19-inch relay rack, cut strips
from 1/16-inch sheet metal and bolt
them to the ends of the panel to make
it 19 inches across the front, Noteh the
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Avdie

Besides the sale of hearing aids to in-
dividuals, the Audiphone Company in-
stalls group hearing-aid systems in
churches. A group hearing aid consists
of a microphone at the pulpit and an
amplifier which is usually concealed
within the pulpit housing. A master
cable from the output of the amplifier is
run beneath the church flooring for the
entire length of the room. From this
cable hranches are tapped off, each lead-
ing to a pew section and coming to a re-
ceiver jack. The hard-of-hearing ntem-
bers of the congregation are furnished
with individual earphones which they
plug into the jacks under the pews, Vol-
ume can be regulated to suit the individ-
ual by a special volume control in the
cord running to the plug. Over-all vol-
ume can be adjusted at the amplifier,

This company has also had a number
of calls from clinics, schools, and otol-
ogists for audiometers, devices which are
essentially audio oscillators calibrated
to read hearing loss. These come in units
to read individual hearing losses as well
as in models designed to read the hear-
ing of groups.

For its intercom business, the Audi-
phone Company depends on newspaper
advertisements, telephone directory list-
ings and some direct-mail literature to
potential customers. Word-of-mouth ad-
vertisement by satisfied customers has
also been a contributing factor in sales.
They have feit no need to list intercoms
on their store show window, feeling that
they are not an over-the-counter sales
iteni.

Besides advertising locally, they have
the benetits of national advertising, for
most intercom and hearing aid manu-
facturers pass on leads whieh result
from inquiries. When such leads come
in, the customer receives a personal visit
from one of the owners of Audiphone.
A demonstration is a great aid in clos-
ing sales.

The repair department is manned by
two competent technicians who handle
all the repair work necessary on inter-
eoms, audiometers, and hearing aids.
Because of the small size of hearing aids
and intercoms, the repair space is not as
large as would be needed for radio serv-
ice work. Desks are used because of
their convenience; the drawers are ideal
for storage of small replacement parts.

The test equipment used here is sim-
ilar to that found in any radio shop—
multimeters, vacuum-tube voltmeters,
'scopes, gain-checking devices, and sim-
ilar items.

The two organizations mentioned are
representative examples of how much
business there is in sound. The newcom-
er would do well to secure literature
from various manufacturers and fa-
miliarize himself with representative
standards and variations. A franchise
for the sale and service of public ad-
dress systems or intereommunicating
systems can then be obtained from the
manufacturer or distributor whose prod-
uets are considered the best in their
price range. (Some manufacturers sell
directly to appointed representatives
while others work through distributors.)

In most cases manufacturers furnish
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free engineering service to their repre-
sentatives where a particular installa-
tion exceeds normal requirements in
size and complexity. The manufacturer
will cooperate with the dealer in the de-
sign of special control panels, and will
furnish necessary wiring instructions
and schematics.

To facilitate installation and service
work, manufacturers also publish serv-
ice bulletins which contain trouble-
shooting procedures, normal wiring
methods, and schematics. Since each
manufacturer sells cable, junction
boxes, and other accessories necessary
for the best hookup of his particular
line, the radio repairman finds the
transition to intercommunication system
and PA work a comparatively simple
matter.

Other sound work

Another branch of sound which shows
promise is the rental of tape or wire
recorders to schools and clinics, where
they have proved valuable in speech
study.

The popularity of electronic organs
and organ attachments for pianos has
opened another field for the radio re-
pairman, The Radio Service Shop has
already contracted with several inanu-
facturers for local service and repair.

Many other possibilities exist, from
wired music for hotels, restaurants, and

APlp

SER¥ICE SHOP

Radio Service Shop does large sound business.

factories, to the use of intercoms in the
home for baby-watching or basement
workshop communication.

Sound offers a wide variety of po-
tential money makers for the radio re-
pairman, When you’ve successfully de-
veloped a particular line, you’ll agree
with many others who have built sue-
cessful sidelines that “sound is a sound
business.”

Intercoms, hearing aids, and amplifiers are tested and repaired on Audiphone’s bench.
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Main store entrance of the Audiphone Company. Hearing aids and intercoms are sold.

By MATTHEW MANDL

OUND—either as a sideline or an
independent  bhusiness—offers un-
usual opportunities for the radio
repairman, It provides a means
for augmenting his yearly profits, and
at the same time opens another avenue
aleng which his business can expand.
Since the average servieeman is already
quite familiar with audie amplification,
he will encounter no difficulty in work-
ing with public address systems, inter-
coms, or any other sound equipment.

The most popular sideline with the
radioman today is the renting and sell-
ing of PA systems, This does not mean,
however, that it is the only one with
money-making possibilities. Many shops
have done exceptionally well in the sales
and service of intercommunication sys-
tems, the gross income from which often
excecds that secured from PA system
rentals. Others have done nicely renting
large phono ammplifiers to lodges,
churches and schools for their special
events, Still others have concentrated on
servicing office sound equipment, such
as dictating machines. There are also
good markets for tape and wire record-
er rentals, as well as the furnishing of
recorded music for factory workers.

A good example is The Radio Service
Shop operated by David Van Nest and
Gihson Brindley in Trenton, N. J. Short-
ly after opening the shop they found the

| |

|
T

-

repair business profitable and decided
te expand. Their shop was teo small to
allow them to go inte radio sales, so,
after =ome debate, they decided to take
on PPA systems as a sideline, The equip-
ment vequired ne floor space in the shop
and could bhe stored away when not in
use,

They acquired a 10-watt amplifier,
two microphones, and three speakers.
To start off, they ran an oceasional
newspaper advertisement and lettered
“PA Systems” on their delivery truck.
A hox in the classified section of the
telephone directory also helped. From
the first, they found their investment
paying dividends.

About a year after their entry into
the PA business, their entire sound sys-
tem was burned heyond repair at an
amusement park fire,

They bhought new and better equip-
ment, until today they have half a
dozen indoor-type PA systems, ranging
from 10 to over 50 watts in output pow-
er, and three portable amplifiers, two of
which were built in their own shop.

A number of lodges, churches, and
civic groups have become regular cus-
tomers of The Radio Service Shop. The
owners make a specialty of repairing
permanently installed PA systems, and
their public address business has
reached such proportions that the in-

www.americanradiohistorv.com

Any serviceman has enough
knowledge to enter the PA
business. Rental and service

help bring in extra cash.

come from it often exceeds that from
their radio repair service.

Both Van Nest and Brindley are
apreed in attributing their success to
the fact that they concentrate on giving
good service. They take turns personally
supervising the installation of their pub-
lic address syvstems, making sure that
the microphones are placed properly and
that the gain of cach is sufficient for the
use to which it will be put.

Intercoms and hearing aids

Another store which does exceptional-
Iy well in the field of sound is the Audi-
phone Company. also of Trenton, which
deals exclusively with sales and service
of intercommunication systems and
hearing aids,

This bhusiness is a good example of
what can be done with sound. In a little
over six years the velume of business in
sales and repair has reached enviable
proportions. They have consistently ex-
ceeded their yearly quotas for Western
Electric hearing aid sales, and have in-
stalled intercoms in country clubs, state
offices, business places, stores, and insti-
tutions within a 50-mile radius of their
location,

The
RADIO SERVICE
SHOP

RADIO and ELECTRONIC
TECHNICIANS

24 YREARS EXPERIENCE

TELEVYISION

SOUND EQUIPMENT

DAYID VAN NEST
GiBSON BRINDLEY

TRENTON 2-4742

11011/, Hamilton Av.

AUDIPHONE CO ING
INTERCOMMUNICATING
SYSTEMS

For Offices, Mospitals, Warehouses, Etc

SOUND EQUIPMENT
AUDIO ENGINEERING SERVICE
TRENTON, N. /).

Trenton 3.9303

244 E StaLe

These ads appear in the classified phone book.
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W TO BREAKINTO SERVICING

A new era in servicing lies ahead . . .

HEN the radio boom first started in the early
20's, servicing of radio receivers was an entirely
new development, The then radio experimenters,
radio amateurs, and other radio enthusiasts soon
heard the servicing call. As the new radios went out of
order the laymen owners could net put them into condition
again and it was not long before radio technicians who
understood something about the intricacies of vadio sets
were called in. That was the birth of radio servicing,

At present we are again in the midst of another—but
much greater—radio boom. This time it is television.
Authorities are convinced that during the next few years
there will be a tremendous upswing in the servicing indus-
try, far greater than was ever the case with AM receivers.

Millions of new television receivers will be in use in the
near future. Indeed, it is quite conceivable that at the end
of the next ten vears the television receiver will have re-
placed to a great extent the present-day radio receiver.

The editors are now constantly in receipt of letters from
men anXious to climb on the television bandwagon in one
way or another and those who wish to get in on the ground
floor in television servicing are no exception to that rule.
Here is an excerpt from a letter received recently:

Editor, RADIO-ELECTRONICS:

“Just a few lines to you from a friend and a sub-
scriber of yours since my carly schaol days. I am 38
today.

“I am not a radio engineer by any means but [
am also no tyro-—how could I be with all the informa-
tion you and your staff have crammed inte my head
through the years?

“Have always used Radio as a hobby while working
at something else.

“If T don't get into radio and television servicing now
[ never will. I am not trving to say that I know all
that there is to know about Radio. But | can get along;
my education is fairly good.

“What are your suggestions?

“When you get a free moment, please drop me a
line. I grew up with the name Gernshack as familiar
to me as Babe Ruth to basehall fans.

John J. Dergen, Paterson, N. J.”

The present time, indeed, is a most anspicious moment
to start out in a radio-television servicing career. Further-
more in order to become established in the industry there
are no great handicaps, no secrets. Nor does it take a
great deal of money. If you have a good radio background
—vou need not he an engineer—if you are industrious, if
vou are willing to study and work hard, vou should be able
to make a good living in television servicing.

The first and most important requirement is good radio
technical knowledge. This can be gained from schools or
by studying radio publications and texthooks, The second is
actual and concentrated experience in repairing radic and
television sets. If you have a good theoretical radio knowl-
edge, if you understand circuits, if you know a fair amount
of mathematics, you should have no trouble in getting along.

To be sure, you will require the service manuals and
servicing data of the various receivers. This information
fortunately is tendered to you nowadays on a silver platter.
The radio set and television manufacturers all issue valu-
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— By HUGO GERNSBACK

able servicing information. Then there are several excellent
servicing organizations that make a specialty of publishing
and supplyving such data to servicemen at a reasonable cost.
Experience with actual radio and television receivers is,
however, a paramount requirement. It takes some time
before the average new serviceman becommes proficient in
locating the vavious troubles—it cannot be learned over-
night. Furthermore to do etlicient servicing and make a
living from it, it is of the utmost importance that you have
the proper tools. The days of the screw-driver-and-pliers-
serviceman are gone forever. Maodern receivers, particularly
television receivers, are most complex. To work efficiently
and hunt down receiver failure in a minimum of time, good
servicing instruments are an absolute necessity. The new
serviceman requires as a minimum the following:

A 20,000-ohm-per-volt multimeter with HV range or
multiplier to 8 or 10 kv.
Standard signal generator with a.f. output terminals.

Tube tester, mutual conductance type.

VTVM (high-frequency type).

Scope, with triggered sweep,
scale,

FM and TV sweep generator (best available).

The above represent only a modest beginning. Later on
the experienced serviceman will wish to add other items
to help hinm work more efficiently and guarantee him a better
living,

If you have a reasonably good radio background it should
not take more than three to four months to become a self-
supporting radio and television serviceman, But remember
this important point: even if vou are the greatest radio
wizard in the country you will still not be o« success unless
you have the ability to sell younrself to the public. The inde-
pendent serviceman nowadays in many localities is often
under a cloud. This is due to no fault of his, bhut because a
small minority of unscrupuleus servicemen—the outer
fringe—are exploiting and have exploited the public, It is
this very small minority that has given the industry a black
eve in the past, It takes no more than five per c¢ent of such
men to give the whole group a bad reputation.

The new serviceman should always remember the cardinal
rule that honesty is the bhest policy in the long run. When
an unscrupulous serviceman charges $5.00 or more for
cleaning the contacts of a tube, or tightening a loose wire
connection, such tacties invariably come home to roost and
plague him and his industry. Sooner or later the public
catches on to these underhanded methods and becomes not
only suspicious, but antagonistic towards the whole servic-
ing trade. The serviceman who is successful in the end is the
one who makes no charge whatsoever for little jobs such
as the ones mentioned above. (It is presumed that the
receiver was taken to his shop: if he was called in by the
set owner, then a small servicing charge is in order.) Such
treatment will be remembered and when a serious repair
comes along next time, the set owner will have confidence
in the serviceman—an asset that will pay big dividends in
his future.

In short, if you wish to make a success in servicing, it can
hest he summarized in the following five points: 1. (ood
radio knowledge. 2. Intelligent work. 3. Honesty and fair
play. 4. Good personal appearance. 5, Keeping everlastingly
at it.

blanking and calibrated
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INGTNERAL

OUR PRICES ARE STAYING DOWN DESPITE ™ —
INCREASED COST OF WAREHOUSING &REPLACEMENT

Anes Spegtel 55, Sexlredofo e
BRANDNE /]’9

It

$] oasor$2 oa4

F.0.B. Detroit Express
Charqes Collect,

HOVOLT 60cy.
Light Duty Dl E'CGrrIG D ri "S
WIRE
3 conductor braided insulated capper

4 AS LOW AS:
ond steel telephone wire. t i3 of copper

on for conductivity ond steel for strenqgth.
-t 1 Worth ot least 3¢ per foot, yet due to

Standacd Duty Drill on exceptional buy we can now offer

T il f t it ot less thon lc per faot.
e . 1Shipped express charqes collect!
.
LEN il

of d b

PhANTOM BRAND NEW

CR Tubes ANTENNA  “P11'5"

3 CP 1 llnd. Scraen) 95
3 DP1.A tind. Screen) 95
.3

VY 7 ’
%RPM o ?:n:'::,;;,;f"s' CITIZEN ’
Motor 9§ 3ty ;,‘:BMA? ND /| /
O " Iy %"EE l‘”‘ soch to 3":5 "‘"{{\-q A wor proven veteran. The 211 Transmitting

Triode, Signal Corps No. VT-4-C. Used in the
famous BC375 and BC191. 2 Tubes gaod for
Closs A oudio 39.4 w output, Class B oudio
260 w output, Closs C 300 w input ond 200 w
output and Closs € (cw) 375 w input and 260
w output. These ate really tugged tubes.
Their grophite plates will toke plenty of
beating. Add 20c to cover postoge ond hond-
ling.

onoenno, for use on
appronimotely 450
MC. Complete with
stondord coon con:
nector. A weather-
proof unit. Add
25c to cover hond.
ling ond postaqe’.

postage and hondling)

78P7 265
7CP1 3.25
(add #0¢ coch to cover
postage and handling)

9GP T . 3.50
(Shipped express, chorges

W ILLARD 2 VOLT, :5( / j
i BATTERIES ALL NEW

teed. shlpp!d dry, odd 35¢ to cover
postage and hondling.

I300FT.
<" HeavyDut
Cable

[deal for a beam rotet, plenty of power. Ori-
ginally designed for 24 volt DC operation, but
eosily converted, 110 volts AC. Complete
insttuctions included. Excellent for other
uses too. Brand new, sutplus, quaranteed.

Add 40¢ cach to cover postoge ond hondling)

8¢ 450
CONTROL
80X

IMPORTANT!

All merchondise subject to prior
sale, minimum order $2.00, No
C.0.D. orders accepted. Michi.
gan residents must odd 3, State
sales tox.

Triple remote cantrol bex for Com-
mand Reccivers 'SCR 274 N Seties'.
Equipped with 3 tuning dials, 3 valume
contrals, and 6 sclector switches. Used,
but in excellent condition, o stcol ot
only $1.50 co. 'Add 25¢ to cover pos-
tagc ond hondling.

gl- Antenna -
Relay ’

Antenna Relay Unit BC.442A or RE-

BC-6i6

NOVEMBER,

rubber

Governm
Coble.
F.0B. O

coded. Used by

New 4 conductor 16 qouge

covered coble. Color
United Stotes
ent os Field Telephone
1300 fecet on stecl reet.

ur worchouse Shipped

motor freight or express shipping
chorqes collect.

2/ARC-5, Otiginelly used on Commaond
Set 'SCR-274:. Contains an ontcnno
chonge-over reloy, @ 19V 2 milivolt me.
ter, with an cxternal 4 amp. thetmo.
couple. The meter scale reads R.F.
current on lincar scole colibrated O to
10, A truly sensational buy ot
only $1.95 ‘add 25¢ to covet postoge
and handling.*

RELAY
BOX

Originolly used with the command set
between Modulator BCAS6A and Con-
trel Box BCASIA. Contoins 3, 24 volt
relays and other ports an excellent buy

ot only §1 .39 postpaid.

6532 EAST McNICHOLS ROAD DETROIT 12, MICHIGAN
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o ¢ " REGULAR
 PRICE FOR RESISTORS

RESISTOR ASSORTMENT

IN RUGGED »4{(-Dlastic CABIN

NO CHARGE FOR
CABINET '

Servicemen’s Assortment Contains 125 Selected V2-Watt
Little Devil Composition Resistors in 40 Separate Compartments

Here's a handsome, sturdy, all-plastic
resistor cabinet you'll be proud to have in
your shop—aud one that will save vou
hours of valuable time. The new cabinet is
molded of solid plastic and has five drawers
with eight compartments in each drawer.
It is extremely compact—only 9" long,
4-34” high, and 5-2{" deep. Factory-packed
in the cabinet i8 a serviceman’s assortment
of 125 carefully selected Ohmite “Little
Devil.” ¥4-watt, individually marked, in-
sulated composition resistors, in the 40
values (10 ohms to 10 megohms) most fre-

e i s RN e ) 2 s . -
- - . JES
Y . Vet

ﬂull-. Qoar. Wﬂnlln ] ltun.
lllyj OKMS | tity | GHMS tity | OMMS Iill_l OHMS

t] 10 ] 3| o0 | 133000 [10|0.47 meg
15 ! 1500 5139000 1 (0.68 meg.

330
410
§80 |1

15000 1 0.22 meg. 4.7 meg.
22000 | 10 0.27 meg. §.8 meg.
21000 10.33 meg.] 1,10 meg.

- A ek A et

1
1
1
1
1 150
|
1
1
1

| 21 1 2200 § 10 /47000 10 (1.0 meg.
4 3 2700 |IEBUDD 1/1.5 meg.
100 5 4700 | 1 B2000 2.7 meg.
1 §800 10 0.1 meg 1.7 meg.
210 101 10000 5 0.15 meg. 3.9 meg.

3

5

0

quently used by servicemen. The assort-
ment is offered at the price of the resistors
alone—the cabinet is furnished without
extra cost!

You'll need one or several of these handy
cabinets in your shop to protect your
resistors and to help vou find resistance
values quickly. What's more, they provide
visnal stock control so vou can avoid du-
plicate inventories or unnecessary trips to
vour distributor. Order your assortment
and cabinet from your jobber, today!

CAN BE
STACKED ON EACH OTHER

A dovetail joint is provided
on top anid botiom of each cab-

Stocked by Leading Distributors inet 8o they can be stacked

one on top of another.

OHMITE MANUFACTURING CO., 4895 FLOURNOY ST., CHICAGO 44

2. 2igie ik OHMITIE

RHEOSTATS +« RESISTORS « TAP SWITCHES

RADIO-ELECTRONICS for
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Thousands of Radio Service Technicians are right! They've found
the way to quicker, casier, more profitable servicing. Join these
thoasands of successful money-making Servicemen who have
switched 1o PHOTOFACT Service Data. Learn for yourself how
this accurate, easy-to-use, practical data saves you time, makes your
work easier, helps vou earn more. PHOTOFACT gives you 100%
useful service data—every photograph, every diagram. every bit of
information helps you do a complete job. You owe it to yourself to
switch to PHOTOFACT. There'll be a big diffierence in the time you
save and the bigger profits you'll carn every single working day.

3
Subscribe Regularly to
PHOTOFACT Folder Sets

Here’s the most accurate and complete
Radio Data ever compiled—issued reg-

NOYEMBER,

g

Your Price
Each Volume,
In Deluxe Binder

13"

1947 Record Changer Manuol

Nothing like it! Complete, accurate
data on over 40 post-war models.
Exclusive exploded views. photos
from all angles. Gives full change
cvcle data, information on adjust-
ments. service hints and kinks, com-
plete parts lists. PLUS—for the first
time — complete data on leading
Wire, Ribbon, Tape and Paper Disc
Recordﬂerﬂo“?lu pages; hard cover:
opens flat, Order now!

SREY $495

eses0s0asnsaertsens

Receiver Tube Placement Guide

Shows you exactly where to replace each
tube in 5500 radio models, Covering
1938 10 1947 receivers. Each tube lay.
out is illustrated by a clear, accurate
diagram. Saves timc—eliminates risky
hit.and-miss methods. 192 pages, com-

...$125

Dial Cord Stringing Guide

The book that shows you the one right
way to siring a dial cord. Here. in one
handy pocket-sized book. are all avail-
able dial cord diagrams covering over
2300 receivers, 1938 chrough 1946.
Makes dial cord restrinzing 4300
jobs quick and simple. ONLg'.. l

HOWARD W, SAMS & CO,, INC.

INDLAMNA

INDIAMAFOLIS 7,

1948

PHOTOFACT VOLUMES
The Preferred Service Data

Bring your file of post-war receiver Service Data right
up 10 July, 1948! Here's the most accurate and complete
radio data ever compiled—preferred and used daily by
thousands of Radio Service Technicians. Includes: Ex-
clusive Standard Notation Schematics;
keyed to parts lists and alignment data; complete parts
listings and proper replacemeants: alignment, stage gain,
circuit voltage and resistance analysis; coil resistances;
record changer service data, etc. Order Volume 4 toda
—keep your Photofact library up-to-date—it's the only
Radio Service Data that meets your acswal needs!

Vol. 4. Covers models from Jan. 1,1948 to July 1, 1948
Vol. 3. Covers models from July 1, 1947 10 Jan. 1, 1948
Vol. 2. Covers models from Jan. 1, 1947 1o July 1, 1947
VYol. 1. Covers all post-war models up 1o Jan. 1,

photo view

1947

Ve

i

W

Rodio Industry RED BOOK

The RFD BOOK tells you in one
telume all you need 10 know about
replacement parts for approxi-
mately 17,000 sets made from
1938 (0 1948, Includes complete.
accurate listings of all 9 maijor re-
placement compounents—not just
one, Listscorrectreplacement parts
made by 17 leading manufacturers
—not just one. Covers Origina
parts numbers, proper replace.
ment numbers and valuable instal-
lation notes on: Capacitors, Trans-
formers. Controls, 1F's, Speak-
ets. Vibrators, Phono-Cartridges.
Plus=Tube and Dhal Light data.
and Bauery replacement data.

440 pages, 8%2 x 1 1.
sewed binding. ONLY. $395

www americanradiohistorv com

ularly two sets per month. Keeps you
right up-to-the-minute on all current
receiver production. Your best buy in
Service data—practical, useful infor-
mation that makes money foryouevery
day by saving you time on service jobs.
Shows you everything you need to
know about the sets you service—in
s clear, accurate, uniform style. Packed
with extra help—full PHOTOFACT
data on Automatic Record Changers—
communications receivers—amplifiers
—plns new PHOTOFACT Television
Folders—exclusive, uniform: coverage
of popular Television Models, dara
proved best by actual service clinic ex-
perience. Subscribe at your Jobber
today, forregularmonthly issues.49 50
PER SET ONLY .. .iceeceracnnnnancenns I

FREE Photofact Cumulative Index

Send for the FREE Cumulative
Index to PHOTOFACT Fold-
ers covering all postwar re-
ceiversupto the present. You'll
want this valuable reference
guideto the Radio Service Data [
preferred and used by thou-

sands. Helps vou find the Fold-

ers you want quickly. Get this | L B i
[ndex at your Jobber ot wtite LR
for it today. G|

BOOST YOUR EARNING POWER!

Moail This Order Farm

to HOWARD W. SAMS & CO., INC,
2924 E. Washingion St., Indi li

7, Ind

My (check) (money order) for $..... ...enclosed.
[] Send the RED BOOK. $3.95 per copy.

Send PHOTOFACT Volumes in Deluxe Binder:
[ Vol 4. QVol. 3. O Vol. 2.]Vol. 1 ($18.39 each).

O Automatic Record Changer Manual, $4.95.
O Tube Placement Guide. $1.25.

[ Dial Cord Stringing Guide, $1.00.

O Send FREE Photofact Cumulative Index.
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ONLY $89'50 IS THE ¢COST!

for the SENSATIONAL-NEW-IMPROVED

10 INCH

TELEVISION KIT

Complete with new built-in pretuned and
aligned 13 Channel tuner, all parts and easy
step-hy-step instructions and schemattes,

$89.50

less tubes

Kit, cromplete with all tubes __ .. _ ,$119.50
Specially designed cabinet for kit 2500
A iz il Fay teglnner can asseislidy sin
t tpese 1y i I telorbapn Kits, 1o thy
pen 13 elnnel upies . poedivel and fatay alisned
1 thas snbie Celoiision  spid Rl llh~ -
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pit destgrgsl iy outsty loeg TV u.

13 B3 E e | [T TS .. I mnver l~| i

Vi Eok favig il pietire -lcﬂnlll 41, Romargl

vtz 18 Im'h ullullt\ FM for years of listening

1 ur

Same quality and features for 7° KIT
complete, less tubes

Cemplcte, with tubes ... . ..
Spetially designed ¢abinet for 77
This kit ¢an be used with Sylvania 10 HP4 IO" mc
ture tube without modifications,

7" and 10" KITS AVAILABLE FOR IMMEDIATE
DELIVERY FROM STOCK!
The New
Model B-45
Rattery
Operated

SIGNAL
GENERATOR!

for servietng  AM
M ami Telyvlzion
ll lt‘l s, R l nies
[ FERTTRN K1
ls 1 n\(lu v ]
Migaeyehs (e Ke,
to 125 Mo, on l un-
Fapretel
11 Me. 10 .u \|l on tlarmoiries), Complere wlil

1k u.-d bat
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The New Model TC.50

TUBE
AND SET
TESTER

A complete 1ahoratory,
all  purpose fest-in
strument, this versa
tile combination tube
and set tester will ac.
curately test all up-
to-date desigmned
tubes. Tha  multi
meter section affords
many necessary meas.
urements for every.

day's scrvice work
The New Model 'l'(' A 'rulu- and  Set ‘Tester i

Viipes  Seswti bdtrumeets DAt Vo, AV Dot MA
Olii =, Outpint Mt | bel Miter a lTlll Tusler
Fiill Lo ey 1 Fagliely ool
att Ii\l' st ol fog Lest g flios, st ise i resliersil
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m. Sinnie
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ot 'l‘I S Thhe gl St Tesler onelates on 90- 1 I‘
Vills A eyeles A G Hossed In g stardy Deast
ppatghde  Bygoet pulabael mhmel (mnulﬂc withy (nl
legle. 1nhe charts  pral itet gilisl, operating in
Ly ions
Size 8% x 10%" & 0~ .NET $39'50

IMMEDIATE DELIVERY FROM STDCK

All orders filled same day received
ELECTRONIC B
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Radio Business

RCA USES RAYTHEON PATENTS

Raytheon Manufacturing Company
has recently granted a license to Radin
Corporation of America under the radday
patents owned by Raytheon. These ra-
dar patents were issued to Submarine
Signal Company, now Raytheon’s ma-
rine affiliate, and cover development
work begun in the early thirtics.

The company states that practically
every radar device built during the re-
cent world war employed the basic prin.
ciples used in these patents,

—~—
EGYPT’'S NEW RADIO CENTER

A new broadeasting center tn cover
the whole Nile delta, reaching to Alex-
andria and Port Said, is under develop-
ment near Cairo. A 530-kilowatt medium-
wave transmitter has been purchaszed hy
the Epyptian Government from the In-
ternational Divisien of RCA. Tt will by
erected at Abu Zaabal, 11 miles from
the capital, where the studios are built.

-~

RMA NAMES LIAISON GROUPS

To continue industrial cooperation
between radio manufacturers and broad-
casters, two liaison committecs recently
have been appointed by RMA President
Max F. Balcom. These committees will
work with similar representatives of the
National Association of Broadeasters
and the FM Association.

Early mcetings are planned to pro-
mote broadcasting services and recviv-
ing set sales for AM and FM radio and
television. The RMA Committee for
liaixon with NAD is headed by Paul V.

[ Galvin, president of Motorolia, The RMA

committee for liaison with FM is headed
hy H. C. Bonfig, vice-president of Zenith
Radio Corporation.

-

SET PRODUCTION FLUCTUATES

A recent RMA report on the number
of radio sets produced during the first
seven months of 1948 shows that the
output of televizion reecivers continues
to be high. The drop in praduction of
FM and AM sets is attrihuted to <ea-
sonal conditions. The talile shows the
figures given by the RMA.

Tv FM.AM AM All sets

January 30,001 136,015 1,173,240 1,339,256
February 15,889 140,629 1,203,087 1,379,605
March 52,137 161,185 1,420,113 1,633,435
April 45,339 90,635 1045 499 1,182 473
May 50,177 76 435 970,168 1,096,780
June 44,353 90,414 959,103 1,113,870
July 56,089 74,988 552 361 681,438

TOTALS 134,985 770,301 7,323,571 8,428.85;

g

COMPANIES REPORT EARNINGS

The general tone of financial state-
ments issued recently by radin manu-
facturers shows that husiness az a
whole is excellent, Some examples are:

RCA : Total gross ineome of the par-
ent company and its domestic suhzid-
iaries—$176,079,713 in the first half of
1948, compared with 8154.::3,872 for
the same period in 1947, representing
an increase of $21,754,841. Net income
for the first half of thi:z year was
$10,850,288, as compared with last
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vear's $8,825,912; this is an increase of
$2.024,376.

(;-F: Net income of $54,602.339 in
the first 6 months of 1948, as compared
with $42,802,075 in the same period of
1947 —u gain of 287,

PHILCO: Total sales for the first
half of this yvear were 167, higher than
for the comparable period in 1947,

EMERSON: The parent company
and subsidiaries report a consolidated
net protit of $1.326,200.61 for the 39-
week period ending July 31, 1948, as
compared with $1,585,197.48 for a like
period in 1947,

ZENITH : Net consolidated operating
profits for itselt and subsidiarvies for
the three months ending July 31, 1948,
amounted to $1040.969, No comparison
was made with the previous fiscal pe-
riod. Shipments for the three-month
period amounted to $1.4,137,861, Demand
for the company’s models, especially
pourtable radios, eontinued strong.

RAYTHEON : An increase in the
bhacklog of government orders led to
the reversal, after the close of the fis-
cal year, of the previous declining trend
in sales, Backlog of government busi-
ness on May 31, 1948, was approxi-
mately $34 million against $:36.9 million
on August 1, 1947,

-~
FCC LIMITS STATION CONTROL

The Commission  recently adopted
rules making it impossible for any per-
son or corporation to have more than
seven standard broadceasting outlets or
to own an interest in more than 14,

Previously it had set a limit of six on
the number of FM stations under com-
men control and had forhidden joint
ownership of over five television out-
lets.

The rules now in foree also prohibhit
dual ownership of facilities in the same
category in the same community, thus
limiting one persen or group to one
standard, one FM, and one tclevision
outlet in a single area.

<~
TV SHIPMENTS INCREASE

Second-quarter shipments of tele-
vision sets by RMA manufacturers to-
talled 153,455 as compared with 106,136
during the first quarter, a gain of 507/,
Televisers went to 31 of the 48 States
and to the District of Columbia.

This hrings the half-vear total to 259,-
591, as compared with 162,181 for the
entire vear 1947, No reports were made
for 1946 shipments, but 6,476 TV sets
were produced by RMA members,

Shipments lag behind actual produc-
tion. which amounted to 278,896 for the
first six months of 1948, The total TV
sct production since the war is reported
as 163,943,

-

AWARD TO HOWARD
SAMS FIRM

Howard W, Sams & Co. was recently

the recipient of a citation made by
Finaucial World for the firm's clear

analysis of its financial position for the
benefit of stockholders during 1947,
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Wh- h ) =) Get your FCC ticket
I[: e @ Jobs worth

77053000 to $7500

o, | _
2 g \ Greater Security
Dﬂ Yﬂu 1"i !e 51 {1\\ al:e 0pen|ng up

' N right now for

A Nice Home = =
, -W- d_h_.-& 1
, S 5 Haoppy Vacations Radlomen

A New Car and Travel

Gei You

Better Pay

e oenros LICENSE
in a Few Short Weeks

It’s EASY if you use CIRE Simplified Training and
Coaching AT HOME in SPARE TIME

I can train you to pass your FCC
Licmcc Exams in a few short weeks
if \ou ve had any practical radio ex-
perience — amateur,  Army, Navy,
radio servicing or other. My time-
proven plan can help put you. too,
on the road to success—

Let me send you FREE the entire story

Just fill out the conpon and mail it, I will
send vou, free of charge, a copy of “How
to Pass FCC License Exams.™ rlus a
sample  FCC-type Exam and Cata
describing opportunities for you

EDW, H. GUELFORD, Viee-FPresident

Get vour license easily and quickly and he ready

for the $£3000 to $75300 jobs that arc open to ticket //"\

holders. CIRIC training is the only planned course
of coaching and training that leads
dircetly to an FCC license.

Your FCC ticket is recognized /,ﬁﬁ;# N
in all radio fields as proof of @,‘?f N

your technical ability.

Employers often give pref-
crence  to license  holders,
cven though a license is not
required Tor the joh, Hold
an FCC “ticket” and the job
is vours!

ire Grad i
F%c T “‘":‘ F'g‘:, CLEVELAND INSTITUTE OF RADIO ELECTRONICS Re-11 |
icense rays ' .
L/ I 4900 Euclid Ave., Cleveland 3, Ohio l
“Thanks to this course, T now have a very zood job in a local power I want to knew hew | can get my FOC T few shotl wecks by studylng at
plant’s test department. 1 couldn’t have obtained this joh withant the e In spare  time. s, me your FREE hookler How to Pass FEC Lircuse I
math and basic rlectrical theories in the first part of Scetion 1 of this tner exams fov Amatent License) as well as a sample
conurse.” Stud. No., 2893N12 I FCC-1ype  eaam aml (‘ﬂ.xl:.g A, describing ohportunities in Radio-Eleetronics, I
“I have been working for Police Radio Station \WPFS in Asheville
for five months since getting my second-clazs ticket.” I
Stud. No. 2838N12 NAME ...c0e R T L L LT T T TP PR PR TR P
“You may be interested to know that [ am emplo;cd at the local I l
broadenst station, whe(c am a tran took and -
passed the FCC examinations last Febni . 2754N12 I ADDRESS ......... S X TX T YT PP P Y PR PR Y P I
GLEVELAND INSTITUTE of RADIO [LECTR[]N":S, RC-11 CETT ooeeeennerinsssananeansnrasernraneannaenns ZONE.....STATE...coeerones
I [ Veterans check for entoliment information under G.I. BilL l
4900 Euclid Avenue Cleveland 3, Ohio NO OBLIGATION—NO SALESMEN.
Approved for Training under */G, |, Bill of Rights D DD EEs e G TEN S EE e G Sy SR S J
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MADE TO SELL YOU
AND YOUR SERVICE

Here's the new Sylvania Service
Kit now available to service deal-
ers—a prestige-building and prae-
tical addition to your service
business!

Made of laminated ply wood cov -
ered with brown plastic fabric with
the appearance of fine leather, this
kit has a tube capacity of over 75
tubes. The interior measures only
18"x 113%" x 5%"”. 'The tool section
in the lid is designed to hold the { Tools shown
most commonly used tools for on- not included)
call service. Ask vour Svlvania
Distributor for this wonderful new,
low-priced Service Kit. Get that
added professional toueh that
means so much.

onty $9&5_

sk_—__—

And here's the new Svlvania ithnninated
shadow box sign that's ready for hang-
ing in your window. on your wall, or on
any strategic flat surface in your window.
Two eyes in the top of the sign are for
hooks or chains.

The big, bright red letters "Radio
Service™ tell your message in no uncer-
tain terms to every passerbv. The sign’s
face is glass; the background translucent
vellow. The red letters are outlined in
black, while the hottom half of the sign

Big. handsome, eye-catching!
Tlmt s the new Sylvania 38%"
high and 84" wul)c metal ther-
mometer! Put this green, black
and white business aid outside
vour shop—call attention to
the service yon offer and the

merchandise displaved in vour
windows! ’ Oil/y is black with vellow lettering. The brown
. . » 2 1 n 1 Size 17"
You can obtain this sales- - 0 ;g:ltfl;&:;sf. 1?v‘lrllrmg<3 l.!ml""“l SIZ(, ?/(‘!t
catcher from your Sylvania $ ) ¢ LIReTy geejg evensio
) — cord prov ided,

Distributor! See him today!

07?/” $2 9 5 At Sylvania Distributors everywhere! Sylvania Electrie Products

Ine., Advertising Department, Emporiuin, Pa.

RADIO TUFES; CATHCODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; PHOTOLAMPS; ELECTRIC LIGHT BULBS

RADIO-ELECTRONICS for
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ons Wﬁy...

/o R D. T.1. can prepare you for

D 'I' I 1S ONE OF YOUR a profitable future in

o TELEVISION

‘"Know-how' in preparing men for

reul.opporfunitics in the Radio-Electronics R a d i o - E I e c t r o n i c s

field
, e
A faculty of more than 60 skilled See'h0w DeForest's Training, lnc.'cgn start pre
. . . paring you now for the opportunities ahead in
residential and 15 extension instruc-
tors to guide students in their training.

TELEVISION ... RADIO . .. ELECTRONICS. We
provide practical training in your own home to
o You may learn at home or in our
new, modern laboratories in Chi-
cag

help you gain the confidence and “‘know-how"'
to fit you for a responsible, well-paying job or
o Home Movies, an exc<lusive D.T.L
feature, help you learn faster . . .
ecdsier at home.

your own business. D.T.l. trains you rapidiy,
o You receive many shipments of com-
mercial-type equipment which give

BQZ—ErTrt

L

o

thoroughly, by using modern instruction meth-

ods and equipment. Write today for free facts
on how you, too, may get started toward a
profitable, exciting career.

NO EXPERIENCE

you practical "“on-the-job'" experience in You BUILD NECESSARY
your own home. You keep all of this equip- D.T.1. sends every major aid to speed
ment — working obout 180 experiments, and KEEP this jewel bearing MULTI-METER your home training. In addiAh'on to
incdluding o permanent 6-tube Radio Re- tabovel and é-tube ‘Super-Het Receiver (below! the many shipments of .Radno-EIec-
i th tire family will enjo . . giving you practical experience at home in 'TONICs pans and assembiies, you re-
ceiver the enh 14 [oy: ASSEMBLY WIRING SOLDERING ., . . TEST- ceive well illustrated, loose-leaf les-
din dear, simple

- SHOOTING! P (AICTCT '
o You build and keep modern-type (NG JROJELE & - language to help you lecarn
test equipment which you can regu- faster, easier.

larly use for analyzing, checking and test-
ing purposcs.

You also get lessons with many itlus-

©

YOU ALSO USE
HOME MOVIES

Only D.T.|. provides you
with this ail imperiont
heme training aid that
makes Radio-Electronics
printiples remarkably
clear and easier to un-
derstand. We lend you
@ 16 mm. prejector and
many reels of informoe
tion-pocked film.

trations and schematic drowings that
maoke electronic circuits easier to under-
stand.

The only training of its kind to be

Q

awarded the Certificate of Merit by B
the New York Museum of Science ond
Industry.

EFFECTIVE EMPLOYMENT SERVICE is

ovailable when you complete your

o

truining to help you get started. EMPLOYMENT
SERVICE
@ Consultation Service. After you have Wheén you complet Deforest's Training, Inc.
tet t ni . your training our
+ comple ed. your ra:n»mg you are Employment Service 2533 N, Ashland Ave_ Dept. RC-EIl
privileged to write for additional informa- will help you get

Chicago 14, lllinois

started. Mail coupon
today for full de
fems. tails.

. | ith “en-tho-iob' } . .
g "R DAlEYy SRS hstheipbieprob Send me complete details, showing how | may make my start

in Radio-Electronics-Television. No cbligation.

Name Age

DeFOREST'S - TRAINING, INC. rme

EHICAGO, ILLINOIS g i Zone State
Associoted with the DeVry Corporation, If under 16, check here /™ If o discharged veteran of
Bullders of Electronic and Movie Equipment tor special information \__/J World War 1I, check here.
R I T I W N R RO SO
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EXECUTIVE OFFI'CES:
FACTORY OFFICE:

CONTINUOUS RESEARCH, study of thousands of cases
of actual field experience now enable us to offer you the
new 900A “VOMAX"”. Revolutionary as was the original,
the new 900A forges far ahead in simplicity, dependability
all-around usability.

Just 34 months ago McMurdo Silver Co. announced
“VOMAX’'—the first truly stable, ultra-high input resist-
ance v.t.v.m. Lifting the v.t.v.m. out of the limited labora-
tory-application class, Silver engineering and use-experience
made “VOMAX?" the first universal v.t.v.m. Its acceptance
was instant and overwhelming — for “VOMAX" will meas-
ure, at input resistance so astronomically high as not to
“load down’ any circuit to which it may be connected —
d.c. volts, a.c., a.f,, i.f. and r.f. volts, d.c. milliamperes and
amperes, resistance and db. — all over tremendous range
and with laboratory accuracy. Used in scores and hundreds
by such competent organizations as the National Bureau
of Standards, the Navy, Army, F.C.C., C.A.A., Veterans
Administration. G. E., Western Electric Co. Recommended
by Bendix, “VOMAX"™ is consistently copied, never
equalled — stands today as “standard of comparison” for
the entire industry.

In announcing the new “VOMAX" we think you'll agree
that we can feel just a bit proud of having again done the
impossible to give you the world’s finest universal Labora-
tory Caliber Electronic Test meter at only Net $68.50.

OVER 37 YEARS OF RADIO ENGINEERING ACHIEVEMENT

Y T vt Sibier Co:y Soec.

1240 MAIN ST,
1249 MAIN ST,

RARTFORD 3.
HARTFORD 3,

CONN
CONN

www americanradiohistorv. com

”VUMAX..

MODEY
R,
ey A
.y l&..‘
AB4. voiry
o Igag

i

Net Price

$68.50

FEATURES

Non-breakoble glass 7' meter completely protected
behind panel.

Single hand.convenient probe gets into tight places,
banishes uvsual snarl of easily last and broken test
leads.

Newer — and fewer = minature u.h.f. tubes.

51 ranges at highest available a.c. and d.c. input
resistance,

Absolutely stable—ane adjustment sets meter zero
for all ranges.

No grid current error. Exclusive ta "VOMAX", this
vital feature is carried to new heights in new S00A.

24 d.c. ronges at 51 and 126 megohms, constant
input resistance, 0 thrv 3, 7.5, 12, 30, 75, 120,
300, 750, 1200 and 3000 volts. Polarity reversing

switch.

6 o.c./rf. ronges, 20 rv thru 300 mc., 20 megohms
input resistonce shunted by 7 mmfd. 0 thru 3, 12,
30, 120, 300 ond 1200 volts.

3 db.ronges.—10/4-10, 4-10/ 420 and 420/ 450 db.

& resistonce ronges. 0O thru 2000, 20,000 and
200,000 ohms. O thru 2, 20 and 2000 megohms.

& direct current ranges. 0 thry 1.2, 30, 120, 309,
1200 mo. ond 12 omperes.

True vacuum tube meter in all but current functions.
No low-resistonce, frequency-erronecus copper
oxide rectifiers.

Every good jobber features the
new "“VOMAX". new super-sensi-
tive 905A “SPARX” Signal
Tracer, 910 Universal Test
Speaker & 18 Watt Universal Out-
put Transformer, 906 FM/AM
Signal Gencerator, new 909 and
911 TV and FM Sweep Signal
Generators, 904 Resistance/Capac-
itance Tester. All, Laboratory
Caliber Electronic Test. Instru-
ments at a price you can afford.

RADIO-ELECTRONICS for
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f The Radio Month

UNAUTHORIZED BROADCAST-

ING from a transmitter operated in
Jennings, La., was stopped last month
by federal agents. The station was op-
erated by a young veteran who had
studied radio at a Texas school. He had
leen broadecasting music and entertain-
ment on a frequency of 1540 ke for sev-
eral months.

The intervention of federal agents
and seizure of the equipment provides
another warning to all radio men that
unauthorized transmissions will not be
tolerated by the government. Even
phono oscillators may come under the
ban if they have sufficient outpii. The
safest plan is to deliberately limit out-
put of such devices to the minimum
necessary to transmit across the room
in which oscillator and receiver are lo-
cated.

U. S.-CANADIAN AGREEMENT
was reached last month with regard to
FM stations close to the border. The
agreement calls for consultation between
the FCC and the Canadian Department
of Transport to eliminate any possi-
hility of interference between stations
of both countries. No loss of channels
to this country is expected.

KENNETH B. WARNER, known to
radiomen as secretary of the American
Radio Relay League and editor of its
official organ, QST, died unexpectedly
September 2.

Mr. Warner
was one of the
founders of the
League and was
its first paid sec-
retary, holding
the post from
1919 till his
death. He was ac-
tive in organiz-
ing the Interna-
tional Amateur
Radio Union and
at practically all national and interna-
tional conferences where the welfare of
the amateur was affected.

He maintained his personal interest
in radio, operating his own station
WI1EH up to the time of his death. He
was also an enthusiastic amateur pho-
tographer, and many of his pictures
have been exhibited. He was a member
of the Institute of Radio Engineers and
the Hartford County Camera Club.

SUPERSONIC PAINT TESTING
was reported last moenth to the Ameri-
can Chemical Society. Less than a sec-
ond is required to tell whether a paint
or varnish will wear well.

The coating of paint is smeared on a
piece of metal. The metal is then shaken
violently by a transducer connected to a
supersonic oscillator. The amount of vi-
bration necessary to make the paint or
varnish peel indicates how long it will
he likely to last under normal condi-
tions of use.

TOWERS are being erected across
Northern Indiana to chart a layout for
television relays, it was announced last

NOVEMBER, 1948

month by T. C. Wilhoite, TV engineer
for the American Telephone and Tele-
graph Co. The towers are temporary;
when the permanent ones are built next
year, they will link Chicago with East
Coast TV facilities.

A co-axial cable laid across the same
route last year was intended for tele-
vision but this cable is already being |
overworked to handle long-distance tele-
phone calls. When the relays are fin-
ished, the cable will be used for tele-
vision only in emergencies.

NATIONAL ELECTRONICS CON-
FERENCE will be held at the Edge-
water Beach Hotel in Chicago on No-
vember 4, 5, and 6.

A comprehensive technical program
has been arranged covering all the ma-
jor fields. New equipment will be dis-
played throughout the sessions. '

LOW-POWER FM transmitters may |
be used by schools and other non-com-
mercial, educational broadcasters, ac-
cording to a ruling made by the FCC
last month. Power used may be 10|
watts or less and all stations will op-
erate on 88.1 mc. The ruling is expected
to make it possible for many schools
with limited finances to enter the broad- |
casting field.

BRITISH TV standards were frozen
indefinitely last month by a government |
decision to retain the present 405-line, |
25-frame pictures. The British decision
parallels the American one made some |
time ago against converting to color.
The reason in each case was that tech-
nical advances were not sufficient to
justify a change in system which would |
make all present sets obsolete. British |
televiewers now own approximately 60,-
000 receivers,

MAGNETIC TAPE STANDARDS
for the broadcast industry were decided
upen last month by the NAB, lifting
the last barrier to widespread preduc-
tion and use of tape recording equip-
ment. Most important was standardiza-
tion of tape speed at 15 inches per sec-
ond for high-fidelity work, with 7.5
inches as a secondary speed and 30
inches as a supplemental speed. The
7.5-inch speed corresponds to the pro-
posed RMA standard for home record-
ing.

Other standards adopted included a
tape width of 0.25 inch, specified break-
age, temperature, and humidity charac-
teristics, noise level 40 db below peak
signal, and 33-minute playing time on
dach spool.

NATIONAL RADIO WEEK will be |
observed this year from November
14 to 20, with all phases of the |
broadcasting and radio manufacturing|
industries participating. The announce- |
ment was made by RMA and NAB, the |
joint sponsors. l

This will be the fourth year in which
all radio interests will cooperate in ob-
serving the anniversary of broadcasting.
This year’s anniversary is the twenty-
eighth.
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USEFUL
XMAS GIFTS

PLEASE TEAR OUT
THIS ADY. AS REMINDER

F

RADIO FACTS
AND FIGURES
AUDELS RADIORANS GUIDE— 914 Pages, 633 lllus-
trations, Photos, Wiring Diagrams, 38 Big Chapters,
covering Radio Theory, Construction, Servicing, includ-
Ing Important Data on Dav-lapmonn in Television,

1001

Electronics and Frequency Madulation, Review.
Questions and Answers, Calculations & Testing.
Highly Endorsed —Indispensable for Ready Refarence
and Home Study.

$4 COMPLETE « PAY ONLY $1 A MONTH

Btep u;;gour own gkill with the facts and figures of
your trade. Audels Mechanica Guides contain Prac-
Ical 1nside Trade Inlnrmn.tlon ln n. han y_form,

Fully lllustrated and Easy to U 73 nly

Endorsed. Ch k the book you wun tor

Free Examina

sendNo" v N hing to pay D
——- CUT HERE -—— -39

MAIL ORDER

AUDEL, Publishers,49W. 23 St., "1':.' wone

Pleass send ma DostDald for FREE EXAMINATION books
marked (x) below. if | decide 1o keep them | sgres to
mail 31 In 7 Days on ¢ach book ordeved and further
mail $1 monthly on sach book unti ¢ have paid Price
=otherwise, | will return them.
RADIOMANS GUIDE, S14 Pages , ., . ., , .
| ELECTRICIANS EXAMINATIONS 250 Pages . 1
WIRING DIAGRAMS, 210Pages ., . . ... 1
ELECTRIC MOTOR GUIDE, 1000 Pnges ... 4
ELECTRICAL DICTIONARY, 9000 T 2
4

ELECTRICAL POWERCALCULATIONS 425 Pes.

HANDY BOOK OF ELECTRICITY, mn Pages
ELECTRONIC DEVICES, 216 Pages . . . . . 2
ELECTRIC LIBRARY, 13 vol., 7000 Pgs., $1.50vol.
OIL BURNER GUIDE 384 Pages . , . . .- i
| REFRIGERATION & Air Conditioning, 1280 Pgs 4
POWER PLANT ENGINEERS Guide, 1500 Pages, 4
PUMPS, Hydraulics &AnCompussols 1658Pgs. 4
WELDERS GUIDE, 400 Pages 1
BLUE PRINT READING, 2
SHEET METAL WORKERS Handy Book, 388 Pgs. 1
1

i

SHEET METAL PA"ERN LAYOU]’S 1100 Pgs.
AIRCRAFT WORKER, 240 Pages , . . . ., .
MATHEMATICS & CAI.CUU\IIONS 700 Pgs. .
MACHINISTS Handy Book 1600 Pages ..
MECHANICAL Dncllonat{ 968 Pages. . . . .
AUTOMOBILE GUIDE, 1700 Pages , . . . .
DIESEL ENGINE MARNUAL, 4 Pl!
MARINE ENGINEERS Mandy Book, 1280 Pages
MECHANICAL DRAWING GUIDE, ‘160 Pages . 1
MECHANICAL DRAWING & DESIGN 430 Pgs 2
MILLWRIGHTS & Mechanics Guide, ‘1200 Pgs. 4
CARPENTERS & Builders Guides (4 vols.). . 6
PLUMBERS & Steamfitters Guldes dvols.). 6
™ MASONS & Builders Guides (4 vol g
]
2
1
1

-

4
-2
4

|'1—IIIIII_I_l.’.|I'|||I

GARDENERS & GROWERS GUIDES (4 vols.)
ENGINEERS and Mecmm:s Guides
6, 7 and Bcomplete , . . 1
Answrs on Pnclml "ENGINEERING . 5
ENGINEERS & FIREMANS EXAMINATIONS .

ﬂMASTER PAINTER & DECO ATOR 320’ Pgs.

R.C.F.
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THE MOST
DESIRABLE
ANTENNA
MOUNT
EVER MADE!

Pat. Pending

Chimney Mount
Antenna Base

¢ for TELEVISION
e FM e AMATEURS

List Price: $7.50

Cost to Retailer: $4.50

Installed in 10 minutes - Permits Use
of Several Mounts on One Chimney

Chimney Mount is by far the fastest selling pro-
duct of its type in the radio and television fields.
It can be installed in ten minutes without the use
of special teols or drilling of holes. Several mounts
¢can be stropped 1o one chimney —to pole, 2 x 4,
side of house or to any rectangulor roof extension.
Fostens aeriol 1o highest point with galvanized
steel bands having a combined tensile strength of
more than 3,000 Ibs. Made of corrosion-resistont
aircroft-type aluminum alloy. Weight: 3 Ibs.

Available Thravgh All Leading

Jobbers and Dealers or Write 1o

South River Metal Products Co.

South River Mew Jersey

ALL-METAL TV TUBES are now be-
ing manufactured by the Tel-O-Tuhe
Corporation of America, aceording to an
announcement made last nonth by Sam-
ual Kagan, the firm’s president. The new
tube has a 16-inch viewing surface.
They are being produced at the rate of
100 a day, the first metal viewing tube
to be made in quantity.

Most of fhe tube is made of spun
chrome-steel alloy. Ordinary plate glass

is used for the face. Advantages in-
clude: lighter weight (the new tube
weighs only about one-sixth as much as
i 15-inch all-glass tulw); larger view-
ing arca (144 square inches, compared
with 115 for a standard 15-ineh glass
tube) ; and better shielding from ambi-
ent light.

MICROWAYE RELAYS :are now he-
ing used for some of the ordinary long-
Jdistance telephone conversations be-
tween New York and Boston, the Long
Lines Department of the American
Telephone and Telegraph Company an-
nounced last month. The new system
was completed about a year ago and
was used for experiments in the trans-
mission of telephone and television traf-
fic. Seven stations operating in  the
vicinity of 4.000 me are used over the
New York-Boston route.

NEW OPERATOR LICENSE classi-
fications will not be created, the FCC
announced last month, Some time ago
the Contmission had preposed ahandon-
ing the present radiophone licenses
which cover broadcast station operators
and adopting three new grades, broad-
cast enginecr-operator, broadeast tech-
nician-operator, and limited broadcast
operator,

The proposal had been strongly op-
posed by union spokesmen, who charac-
terized it as degrading, It was sugyrested
that the problem of higher qualifica-
tions for broadcast operators be solved
by advancing the requirements for ob-
taining the first class ’phone license to
cover the latest developments in the
freld.

The FCC announced that it had
<tarted revision of the examinations
amd that work has been completed on
the examinations for first and second
permits,

COSMIC NOISE which left outer
space about 3,000 years ago is interfer-
ing with our radio communication to-
day. According to an account published
recently in the Australian Journal of

www americanradiohistorv. com
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Scientific Research, J. G. Bolton and
G. J. Stanley have discovered that this
radiation comes from a mysterious space
in the constellation Cygius,

The radiation produces the second
loudest cosmie noise of any place in
the Milky Way. A place in the constel-
lation Sagittarius produces the loudest
noise.

The Cygnus radiation is unusual be-
cause it sends two kinds of signals. One
is of constant intensity at about 100
me; the other varies in intensity and
uses frequencies below 100 me.

CHILDREN may not attend television
shows in New Jersey hars, according
to a decision last month by State Alco-
holic Beverage Commissioner Erwin B.
Hoek.

Patrick Radigan, owner of a Hoboken
tavern, had made a practice of closing
his bar to adults between 6 and 7 p.m.
and inviting neighborhood children in
to watch the television juvenile pro-
grams. In ordering Mr. Radigan to stop

the practice, Hock wrote, “However
worthy your intentions, I disagree.
Henry Wadsworth Longfellow would

turn over in his grave if he could see
the locale of your ‘Children’s Hour’!”

SIGNAL CORPS RESERVE UNIT
will be organized in New York under
the sponsorship of NBC. Chief Signal
Officer Maj. Gen. Spencer B. Akin an-
nounced last month, The unit will be
a mobile radio broadeasting company.

SYNTHETIC MICA with the desira-
ble characteristies of natural mica has
been produced for the first time, it was
revealed last month. The material is
heing produced Ly a pilot plant under
a research program sponsored by the
Office of Naval Research, the Army Sig-

nal Corps, and the Navy Burcau of
Ships.
Known as fluorine-phlogopite mica,

the synthetic can be separated into thin
sheets and has good electrical and me-
chanical properties and chemical stabil-
ity. The discovery is important hecause
of the scarcity of natural mica in this
country. Indispensable in almost all
electronic apparatus, only 15% of the
amount of mica needed during the war
was produced domestically,

SUSPENSION OF LICENSES of
three amateur stations wax proposed
last month by the FCC. Reuben E.
Gross, W20XR, a lawyer of Staten
Island, N. Y., was charged with trans-
mitting deceptive signals. According to
the commission, Mr. Gross transmitted
and received messages to and from Pal-
estine in code on behalf of a third per-
son and used false call letters in ad-
dressing the Palestine station in order
to conceal its identity.

Joseph A. Jurkowski and Marvin C.
Grossman of Caldwell. N. J., were
charged with using profanity during a
radio conversation. The commission said
the two made *‘obscene and disrespectful
allusions to this commission and the law
generally.”
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MODEL 630. Outstanding Features: {1) The new Triplett
Molded Selector Switch with contacts fully enclosed . . . (2)
Has Unit Construction with Resistor Shunts, Rectifier Batteries
in molded base . . . (3) Provides direct connections without
cabling . . . no chance for shorts . . {4) Big easily read
51/2” Red + Dot Lifetime Guaranteed Meter.

TECH DATA

D.C. VOLTS: 0-3-12-60-300-1200.6000, at 20,000 Ohms/Volt
A.g. VOLTS: 0-3.-12.60.300-1200-6000, at 5,000 Chms/Volt
D
D

.C. MICROAMPERES: 0-60, at 250 Millivolts
C. MILLIAMPERES: 0-1.2-12-120, at 250 Millivohs

D.C. AMPERES: 0-12, at 250 Millivolts

OHMS: 0.1000-10,000; 4.4 Ohms at center scale on 1000 scale; 44 Ohms
center scale on 10 000 range.

MEGOHMS: 0.1.100 (4400-440,000 at center scale)

DECIBELS: ~30to —4, —16, —30, —44, —-56, —-70

OUTPUT: Condenser in serles with A.C. Volt ranges,

MODEL 630. U.S.A. Dealer net price

Leather Carrying Case, $5.75. . .
High Voltage Extra.

.$37.50
Adapter Probe for TV and

MODEL 666-HH. This is a pocket-size tester that is a marvel
of compactness and provides a complete miniature laboratory
for D.C. and A.C. voltages, Direct Current and Resistance
analyses. Equally at home in the laboratory, on the work bench
or in the field . . . its versatility has labeled it the tester with
a thousand uses . . . housed in molded case . ..

TECH DATA

D.C. VOLTS: 0.10.50.250.1000-5000, at 1,000 Ohms/Voit
A.C. VOLTS: 0-10.50-250-1000-5000, at 1,000 Ohms/Volt
D.C. MILLIAMPERES: 0-10-100-500, at 250 Millivolts
OHMS: 0-2,000-400,000, (12-2400 at center scale)

MODEL 666-HH. . U.S. A. Dealer Net Price. ..
Leather Carrying Case, $4.75.

.$22.00

MODEL 625-NA. This is the widest range laboratory-type
instrument with long 5.6” mirrored scale to reduce parallax.
Special film resistors provide greater stability on all ranges.
Completely insulated molded case. Built by Triplett over a
long period of time, it has thoroughly proved itself in labora-
tories all over the world.

TECH DATA

SIX D.C. VOLTS: 0-1.25.5-25.125.500-2500, at 20,000 Ohms/Volt
SIX D.C. VOLTS: 0-2.5.10-50.250-1000-5000, at 10,000 Ohms/Volt
SIX A.C_VOLTS: 0-2,5-10.50-250.1000-5000, at 10,000 Ohms/Volt
D.C. MICROAMPERES' 0-50, at 250 Millivolts

D.C. MILLIAMPERES: 0-1-10-100-1000, at 250 Mullivolts

D.C. AMPERES: 0-10: at 250 Millivolts

MODEL NO.
§25-NA

OHMS: 0-2000-200,000, (12-1200 at center scale)

MEGOHMS: 0-40, (240,000 at center scale)

SIX DECIBELS RANGES: —30 +3.0, +15 -29 +43, +55, +69.
{Reference level "O"” DB at 1.73 V. on 500-Ohm line.)

Six Output on A C. Volis ranges.

MODEL 625-NA. U.S.A. Dealer Net Price. . . . $45.00
Carrying Case, $5.50. Accessories available on special order
for extending ranges.

MODEL 2405-A. This instrument combines ultra sensitivity
with a large 534" scale meter and is housed in a rugged metal
case. . . It is furnished with hinged cover so that it can be
used for service bench work or for portable field service.
Gives A.C. Amperes readings to 10 Amps.

TECH DATA

VOLTS: 0-10-50.250-500- 1000, at 20,000 Ohms/Volt

AMPERES: 0-10, at 250 Millivolts

MILLIAMPERES: 0:1.10.50-250, at 250 Millivolts

. MICROAMPERES: 0-S0, at 250 Millivolts

VOLTS: 0-10-50.250-500-1000 at 1000 Ohms/Volt

AMPERES: 0-0.5-1-5-10. at ! Volt-Ampere

OHM.MEGOHMS: 0.4000- 10,000 ochms—0-4-40 megohms (self-contained
batteries)

OUTPUT: Condenser in series with A.C. Volts ranges

DECIBELS: —10to +15, ~29. +43. —49, +55. (Reference level "0 DB
at 1 73 V. on 500-ohm line.)

CONDENSER TEST: Capacity check of paper condensers is possiblo by
following data in instruction book.

MODEL 2405-A. . .U.S.A Dealer Net Price. ..

»P»ooo0
ooonoo

.$59.75

MODEL 245!. Electronic Volt-Ohm-Mil-Ammeter . . . is easy
to use in complicated testing . . . A must in FM. and TV
work in any sensitive circuit where low current drain is
a factor . ..

TECH DATA

D.C.A.C..A.F. VOLTS: 0-2.5.10-50-250-500-1000

RF. VOLTS: 0-2.5-10-50

D.C. MILLIAMPERES: 0-2.5-10-50-250-500-1000

OHMS: 0-1K.10K-100K

MEGOHMS: 0-1-10-100

INPUT IMPEDANCE: 11 Megohms on D.C. Volts.
4.8 Megohms on A.C.-R.F. Volis

MODEL 2451. U.S.A. Dealer Net Price $76.50
External high-voltage probe available on special order. See
the Triplett V.O.M. line at your local Radio Parts Distributor
or write

TRIPLETT ELECTRICAL INSTRUMENT COMPANY - BLUFFTON, OHIO, U.S.A.

In Conodo: Triplett Instruments of Conodo, Georgetown, Ontorio

1948
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slightly higher In Zen

AIR KING
.9’(-1/41//(’ y’l.ll Aevereles
Model A-725

Only Experience can build fine WIRE RECORDERS

—and only AIR KING experience could build this moderately
priced, matchless Wire Recorder with Amplifier. As piloneers,
AIR KING has achieved and maintained the leadership in the
magnetic recorder indusiry. Glamorous consoles ... compact
portables . ..radio-phono-wire recorder combinations: every one
is AIR KING ¢ pericnce-built. 1t's the know-how that counts!

AIR KING has it!

AIR KING PRODUCTS CO. INC., 170 53rd STREET, BROOKLYN 32, NEW YORK
Export Address: Air King Inieinc 75 West Street, New York 6, New York

Division @i HYTRON RADIO & ELECTRONICS CORP.

The AIR XING Wire Recorder line is complete
> et

™. I T
<&l S |

L]
P

Model A-750.1 Model 4700

v" THESE SELLING ADVANTAGES

* Complete with amplifier % Records direc
from radio, phonograph or telephone % Auto-
motic shut-off ot end of play or rewind of wire
% Crystal mike for hand table or stond and
plug-in mike cord * Rewind spced: 6 times
forward speed % Plug for cable to record from
rodio to phonogroph * Eroses automaticolly
when recording over used wire % Safety lock
prevents accidental erasure * Covered in
leatherette % One piece chassis * Luggage-
type carrying cose k 57 Alnico V P.M. Specker
* TUBES: 2 — 50L6, 1 - 1280, | — 6AQ6 plus
selenium rectifier * WEIGHS: 21% lbs. *
MEASURES: 133" long by 12" wide by 9" high

—— S ————

AIR RING RADIO 1.2»%v2, B2,
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le‘r” Fd‘f ce Eﬂrﬂ ’ast

HOME TRAINING
Planned For Your Needs

You Build All These
TESTERS . .. and MORE!

I give you a fine, mov-
ing-coil type Meter
Instrument on Jewel
Bearings — with paris
for a complete Analy-
zer Circuit Continnity
Tester. You learn how
to check and correct
Receiver defects with
professional speed and
accuracy.

= ’

§%

Practice
Does It!

Soldering, wir-
ing, connect-

ing RadioParts .
building T J
circuits with !‘b' .
yourownhands & E '
you can't

beat this meth-
od of learning.
When you con- ¢
struet this Rec-
tifier and Fil-

- o c;
pe_ s ""F
ter Resistor

and Condens- ‘

er Tester, etc., you get a really pgactieai slant on
Radio that leads to a money-making future.

- '

Lt
-

> jiﬁ.\i;flz

b SN R
' e \. =

Building this Signal Generator and multi-pur-
pose Tester will give you the kind of valuable exe
berience and practice that is so important as a
foundation for making good money in Radie. It
makes a breeze out of fixing Radios, and you don’t
have to spend money on ready-made Equipment.

NOW! TWO LOCATIONS
® TO SERVE YOU BETTER
Mail Coupon to Location Nearest Your Home
SPRAYBERRY ACADEMY of RADIO, Dept.20-L
Sprayberry Building 20 N. Wacker Drive
Pueblo, Cotorado Chicago 6, Itlinois

NOVEMBER, 1948

e Easy Month

PRACTICE WITH
YOUR OWN
HANDS!
Mind training
throvgh haond
practice, that's
the only way to
LEARN and RE-
MEMBER Radio,
It's the most suc-
cessful of Home
Training methods,

My perfected Radio Training prepares vou
to start vour own Radio Service Shop—or to
land a hig pay Radio job. With ma help von
get Kadio jobs while learning—ror ¢ctra cash
and rich experience. 1 train vou RIGIHT —hy
putting vou 10 work with vour hinds in yvour
own hone during spare hours. You get & big
kits of real professional Radio PParts and
Eguipment—uand use them to build. test and
trouble-shoot & powerful 6 tube superhet re-
ceiver, i 16 range test meter set-up and over
175 faseinating, instructive Ruadio experi-
ments. My training is down-to-carth, rently

-;li w0 )

SYMBOLS,."'

Name

LOW COST HOME RADIO TRAINING!
ly Payments!

MAIL COUPON FOR THESE 2 BOOKS!

VETERANS:
under Public Laws 16 and 346

SPRAYBERRY ACADEMY of RADIO, Dept. 20-L
SPRAYBERRY BUILDING, PUEBLO, COLORADO, or
20 NORTH WACKER DRIVE, CHICAGO 6, ILLINOIS .

80 90 100 120 ¥

YER

175 PRACTICAL

EXPERIMENTS
You'll find out how
to build countless
Rodio Circuits,
You'll learn @ new,
fast way to test
Radioc Sets without
mfg. Equipment,

o et

PRACTICAL—it’s the Training vou need to
make money in Radio. Theory is cut to the
bone — you don’t need any previous schooling
orexpericnee. Sprayberry Training starts vou
our at the very beginning of Radio — the les-
sons areilluztrated, simply written and easy to
understand. Get the fucts about Spravberry
Training now. Find out what it cando for vou
prepare for umazing opportunities in Radio
Servicing, Television, I'M, Radar and Indus-
trial Electronics, Fill ont and mail coupon for
my two hig Books— I'REF, No obligation
aml no salesman will eall. Mail coupon Now!

Approved for G.1. Training

Please rush my FREE <obles of ‘"How to MAKE MONEY in RADIO, ELEC.
TRONICS and TELEVISION' and

*"HMow to READ RADIO DIAGRAMS and

i

Address

Ciey
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How do you stack up
in the modern radio servicing field?

¢ S Z T

[J AM PROADCAST RECEIVERS I SAFETY DEVICES 0 ELECTRIC FENCES [ MOBILE COMMUNICATIONS

0 FM BROADCAST RECEIVERS O SELECTING MACHINES ] FURNACE CONTROL EQUIPMENT FOR:

O TELEVISION RECEIVERS O SIGNALLING {0 FURNACES. INDUCTION POLICE. FIRE. FOREST SERVICE.
[C AUTOMATIC PHONOGRAPHS I SIGN CONTROLS [0 GAS DETECTION ® AIRCRAFT, MARINE. EXPLORA.

[ HOME RECORDING DEVICES [C GRADERS TIONS. RAILROADS. TAXICASS,
C PUBLIC ADDRESS SYSTEMS
I INTERCOMMUNICATING

SYSTEMS

D HEATERS STRELTCARS. BUSSES. TRUCKS,
AMBULANCES, EMERGENCY
VEHICLES. ETC.
O HEARING AIDS |SYNCHRONIZERS
O TELEPHOTO EQUIPMENT I THERAPY EQUIPMENT
[J THICKNESS GAUGES

O TIMERS

[J HOME FACSIMILE RECEIVERS

[T RADIO WEATHER DEVICES

O HOME SOUND MOVIES T DETECTORS CTRAFFIC CONTROLS
[JRADIO TELETYPEWRITERS O DETONATORS ] MEASURING DR ] VIBRATION

S ALARM SYSTEMS {J DOOR OPENERS I METAL ANALYSIS [0 WelGHING

] CARDIOGRAPHS [J DRYERS £ MICROSCOPES O weLDING

I CHEMICAL CONTROLS O ENGINE TESTERS O mMoTOR CONTROLS ] WRAPPING
1CIRCUIT BREAKERS [J ELEVATOR LEVELERS O PACKAGING O x-Ray

Have vou taken a really good look reeently at the expanding
service field? Do you have a feeling of helplessness when you

think of some of the intricate, new-model equipment that you
may be called upon to service? Or of the many jobs you may he
missing in these related fields because you feel you don’t know

anything about them?

You may as well face the facts. You mrust keep your technical
ability in pace with industrial developments—or be left behind
because you lack understanding of radio-electronies as applied

today to business and industry.

There is no need to tell these things you alrecady know. But it
is important for vou to realize that, no matter whether you arc a

“beginmer” or an “old timer” CREI home study training can help
you. You will find that CREI courses in Radio-Electronics and

Television are pitched to your own level. They take you .all the This is it! The New l U u %
way from introductory basic principles to advanced training, on
to specialized subjects. CREI training can help vou right now, : “Nin. l 4]
in your daily work in the installation and scrvicing of radio- PraCtlcaI 0“ the 'loh course
clectronie equipment.

CRET’s reputation has been proved over a period of 20 years.

]
Join the many servicemen who are studying—at home—the new SEND IN THE COUPON NOW!

developments and techniques with CREI—protecting  their .
futurc jobs, their businesses by acquiring the new “knol:v.how” ., Find Out for Yourself How ¢
NOW! This New GREI Course Can Help You

Radio Service Division of

CAPITOL RADIO [|i Disesseecrme

e of my expectenze, educatbon and present

An Accredited Technical Institute

Dept.5118,16th & Park Rd., N. W., Washington 10, D. C.
Branch Offices: New York (7) 170 Broadway + San Franclsco (2] 760 Market 5t.
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Let NATIONAL SCHOOLS, of Los Angeles, a practical

Technical

Resident Trade School

for almost 50 years,

train you for today’s unlimited opportunities in Radio

Good Jobs Await the Trained
Radio Technician

You arc needed in the great, modern Radio, Television and Elec-
tronics industry! Trained Radio techm(mns are in constant and
growing demand at excellent pay—in Broadeasting, Communica-
tions. Television. Radar. Research Laboratories, lome Radio
Service, ete. National Schools Master Shop Method Home Study
course. with newly added lessons and equipment, can train you
in vour spure time. right in your own home, for these exciting
opportunities. Qur method has heen proved by the remarkable
success of Nuational Schoois-trained men all over the world,

You Learn by Building Equipment with
Standard Radio Parts We Send You

Your National Schools Course includes
not only basic theory. hut practieal
troining as wel-—yon wwarn by doing.
We send you complete standard equip-
ment of professional (uality for huild-
ine  wvarious experimental and test
units. You advance step by step until
you are able to build the maodern su-
perheterodyne receiver shown :lwove,
whieh is yours to keep and enjoy. You
perfoim more than 100 experiments—
build muany tyvpes of circuits. signal
generator. low power radio transmit-
ter. audio escillator, and otheér units.
The Free Bouks shown abwve tell you
muore ahout it—send for them today!

Now! NEW PROFESSIONAL MULTITESTER
M INCLUDED!

This versatile testing instrument is portable
and complete with test leads and batteries.
Simple to operate. accurate and dependable.
Y will he able to quickly locate trouble
and adiust the most delicate circuits. You
ea. u=2 the Muo'titester at home or on ser-
vice ea'ls. It o drsigned to measure AC and
DC volts, current, resistance and decibels.
You will be prourd to own and use this
valuable professional instrument.

1948

NOVEMBER,

RADIOTE EVigio

ANG ALl O urtn{ﬁ-:u

Lessons Sy &

and

Instruction

Material Are Up-to-date, Practical, Interesting.

National Schools Master Shop Method llome Training gives you
basic and advaneced instruetion in all phases of Radio. Television
and Electronies. Each lesson is mude easy 1o understand by nu-
merous illustrations and diagrams. All instruction material has
been developed and tested in our own shops and laboratories,
under the supervision of our own enginecrs and instructors. A
free sample lesson is vours upon request—use the coupon below.

You Get This and Other Valuable
Informationin the Free Sample Lesson:

Both Home Study and
Resident Training

Offered

APPROVED FOR
VETERANS

Check Coupon Below

I. Basic Receiver Circuits and How They are
Used,

. Construction af the Anteana Circuit.

. How Ewergy is Picked Up by the Aerlal.

. How Signal Currenls are Converted into Sounil
. How the Tuming Condenser Operates.

oo s e N

. How the R-F Transformer Handles the Signal,
and other dala. wilh dianrams and IHuslrations.

NATIONAL SCHOOLS

LOS ANGELES 37, CALIFORNIA EST.1905 e
MAIL OPPORTUNITY COUPON FOR QUICK ACTION
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sugil Gupta  (bishibutors)

Editorial and Exccutive Offices:
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This year again more radio men will
buy more Sealdtitek Capacitors than ~
any other molded paper tubulars.

This year-after-year preference for
Sealdtite Capacitors over all other
molded paper tubulars is positive
proof of Sealdtite superiority. And
there are reasons! Solar’s exclusive all-
purpose molded Hi-Temp construction
resists atmospheric moistute, and heat
up to 100°C—no cardboard tubes to
grow soggy—no dripping wax. These
all add up to definite assurance of long
trouble-free life. Write right now for
catalog.

SOLAR CAPACITOR SALES CORP.
NORTH BERGEN, NEW JERSEY

SEALDTITE MEANS LONGER LIFE

% Trode Mark

CEED' SOLAR CAPACITORS

“Quality Above ANl

RADIO-.ELECTRONICS for
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You Practice COMMUNICATIONS

AspartofmynewCom-
munications Course I
send you parts to
build your own Trans-
mitter. Conduct actual
procedure demanded
of Broadcast Station
Operators, practice
many interesting ex-
periments and tests,
lenrn how to put s
& transmitter on the air.

)

w

I Send You Parts To Build &

This Equipment

4

’
’ I
7/ fl
[}
7 ,vgu{ BUII.II)]_t ‘
ris Tester as pa
of my Bervicing i /‘,;“—’ ]
Course. 1t soon helps you Y [l r r *L R - 2
EARN EXTRA MONLY “fix- § ,f. =
Ing neighbors® Radios in spare time. | @ - .

YOU BUILD this Power Pack as
part of my new Communi-
cations Course. Use it to
conduet  fascinating
experiments with fre.

YOU BUILD this Superhetcrodyne
Recciver Circuit and
¢conduct Frequency
Mudulation experi-
ments and many

quency am- § other tests

plifiers andf as part of §

multipliers, | my Ser-

buffterfvicing :
stages, ete. Course. . B \.'

YOU BUILD this
Wavemeter as part
of my new Commu-
nications Course.
Use it with OQscil-

YOU BUILD this
Signal Generator as
part of my Servic-
ing Course for more
valuable experience.
It provides ampli.
tude-modulated sig-
nals for many inter-
esting  tests  and

sMExperiments.

VETERANS

YOU CAN GET

lator you also build
that furnishes basic
power to transmit-
ter and determines
fre-

THIS TRAINING

transmitter

qQuency.
!

&

I TRAINED THESE MEN AT

UNDER

G. I. BILL

MAIL COUPON

—_—

HOME

Good Job In Makes Extra Cash Opesstes Own
Redio Station In Spare Time Radio Businen
*“Am Chief Engi- ¥ “Eamed enough “Now have two
neer of 8tation spare time cash Radio shops ser-
L WORD, in L to pay for my Y vicing about 200

¢harge of four course by time I aets a  month.
men. Owe al] I know ahout graduated. NRI training Ilave largest service es.
Radio to NRL."—CLYDE is tops!"—ALEXANDER tablishment in Southecast
4. BURDETTE, Spartan- KIS H, Carteret, New Missourl.” ARLEY
burg, South Carolina. Jersey. STUDY VIN, DeSoto, Mo.

MY COURSE

TELEVISION

INCLUDES

You Practice Radio SERVICING

. . As a of m Servicin
on Th's MOdern Rad'o You Courspe,rltscnd youythe !peakerif
Build With Parts | Send

tubes, chassis, tranaformer,
loop antenna, EVERYTHING
you heed to build this modern
Radio Receiver that brings in
local and distant stations. You
use it to con-
duet many
tests and ex-
periments.

Learn by Practicing in Spare Time

with MANY KITS OF PARTS | Send

Want a good-pay job in the fnst-growing Nludio
and Television industries or to be boss of your own
monex-making Radio and Television shop? I've
trained hundreds of men with no previous exprri-
exce to pe Radlo tecnnieians. 1 ean de the snme for

you!l Or now, tor the first time, enroll in my new
practieal ecourse in  Nadio—Television Communi-
cations—Ilearn to be a Lroadeasting nnd Communicn-
tions technieian. You lenrn Radio and Television
principles from clear, illustrated lessons. You get
praetical Rnadio experlence with MANY KITS OF
PARTS I SEND in my train-ut-home method. All

cyuipment yours to keep.

MAKE EXTRA MONEY IN SPARE TIME
:-‘I-sr'“- Presidont Ag part of my Radio Servicluz Course, I send
sthonsl Radio lastiwte: 2 XTRA MONEY booklets, starting the duv  vou
enroll. Use your know-how to make EXTRA MONEY fixing lladios
In Bpare tinie while tralning. The next step s Your own kindio shop
or a goud-pny Radio servicing job. Or, if you prefer, get inty Govern-
ment, Police, Aviation or Marine Radlo, Broadeasting, 1ludio Manu-
facturing or Public Address Work,

BRIGHT FUTURE IN TELEVISION

Think of the present and future opportunitics in the fast Zrow
Television licll. " New srations are going on the air every manth. . .
Television muanufacturers are producing over 100000 Sets a month,
It's a fast-zrowing fickd and the man who knows Television will

be in demund.
GET ACTUAL LESSON AND BOOK FREE

Send now for my specinl DOUBLE FREE OFFELL.  Geot actual
lesson on Hadie Repairing ghort-ents abgolutcly free,  Also get
84-page book. “HOW TO BE A SUCCESS IN RADIO—TRELEVISION
—ELECTRONICK.” See how quickly, easily you caw start. J. E.
SMITH, President. Dept. MX, Natlonal Radio Institute, [ioncer
Home Study Ruadie Sehovl, Washington 9 £

tng

MR. J. E. SMITH, President, Dept. 8MX

National Radio Institute, Washington 9, D. C.

Mail me FREE Sample Lesson and 61-page

§ book about how to win suceess in Radio and

’ Television—Electronics. (No salesman will call.
Please write plainly.)
Name.....cooooimmiiiiieieceee

]

§ Address

lCif.y . T T e« ae eas Zone State.............
LD Check If Veteran APPROVED FOR TRAINING UNDER G. |. BILL

- D G G G G G e S G D S G I SR SR A @n A
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