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TECHNICIAN PROGRAM

Once you gain the confidence of customers, you’re on your way to increased volume and
profits. The Raytheon Bonded Electronic Technician program is designed to help you do
just that. The Raytheon Registered Bond Certificate, the Raytheon Creed Display Decal and
Identification Cards, featuring your bonded status and the fine Raytheon “*Code of Ethics”’,
inspire customer confidence. And a recent survey proved that wherever Raytheon Bonded
Technicians took full advantage of their Bonded status — used it to in-
spire customer confidence — business improved by at least ten per cent.

Ask your Raytheon Tube Distributor if you can qualify for this im-
portant sales advantage. If you can, the bond is yours a# #o cost to yon —
it is Raytheon’s investment in your future.

RAYTHEON MANUFACTURING COMPANY

RAYTHEON MAKES ALL THESE:

www americanradiohistorv. com
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Learnto Service TV Sets-

any make or model-Quickly

New ALL PRACTICE Method

trains you at home to become
aProfessional TV Serviceman

You learn the time saving techniques,
methods used by top TV Servicemen

This is 100% learn-hy-doing, praetical iraining. NRI supplies all necessary
equipment. all tubes, including a 17-inch plclnre tube; and coniprehensive
munuals covering a |||0r(mnI||\ planned program of ||rdcl|cc You learn how
experts diagnose TV receiver defeets quicklv. You easily learn the causes of
defecis—audio and video—and liow to fix them accurately.

Jobs for

Good
nty of d skil

ow-how an

| There are Pl
L Men with Kn

You get actual experience aligning TV receivers, isolating complainis {rom
Scope [idlIEI ns. vllmnlallllﬂ inlerference. llSIll& belllldl’lllllll crvslals o rectify
- d the TV picture signal, mijus ing the ion trap and hundreds of other valuable
Professional Ix.clmu{ucs

UHF and COLOR Create
Growing Opportunities

Fo cash ju on the present THE and the eows

17" Picture Tube, Components
for a TV Receiver, Scope, o oty B e et USEE s i com
Signal Gonartor, H Probe— |y, v
all included in introductory e bt e rysien e, By
price under $200-Easy Terms

i(l HeW CONERE T0 l ROFESSIONAL TELL
YISHIN SERVICING wivets tn: necds of the
man who wants o ger ahead in TV Seevicing.

Not for Beginners

If‘ you hn\o some knowt-
) \ 1}

(I.mmuhllt or have ha

some 1ulio Shop expe

1lene wome Radio
1

schoal ra k]
 FOLI YOU.

If vou want to go places in TV servieing, you
will act quickly to find out whai vou get, what
ou practice, what you learn and how NRI's
new cour=e¢ in Professional Television Serv-
iz will help vou advance through better
technical knowledge and iraining. See pictures
ol equipment <u|-|:lwd read w h.n vou practice
in bouk oflered FREE to ambiticus men with
ome hnowledge of Radio or TV fundamentals.
Find out about this ALL PRACTICE 1"ules-
sional TV Servieing Course now.

Mail

co 1y

National Radio Institute
Dept. ANET, 16ih and U Sts., N.W,

=1 COUPON BRINGS IMPORTANT | "~ b

---_--J

How TO lsase aend s FREE enpy of “Haw 10 Reach 1he I woin TV viving.*
' L innderstand no galesman will eall,
React THE
—_—— l
T()P Name P ARSI — b diernae o d e AZCai pikie) Miel's
— : : . |
v Get this book and judge for vaneself low this courae will
N T f:ur:l:-l~r vour |\“||lli|)|| 1o reach the wp in TV Servicing l N LT 8 4 g ey N B it < B & e
= 2 or help 1o build o more seeure business of your owno o g T TTIIIIIITII AR a s s
SE“\K,]N(‘ TV, Many of 1emorrow’s 1op TV Serviecmen . . . nren l
who can servics any make. any model, UINF, VHF or E 0 10 D bl 5k i s Lt ok 5 BUME. a8 s
Color I’ . owill be graduates of lh|s training. Mail L
the eonpon now. here is no obligation. [ ¥ ¥ B N §F N N N B N N ¥ ¥ ¥ B TR J
RADIO & TELEVlsloN NEWS (s publlshed monthly by Ziff.Davis Publishing Colummy \\ Iliam B zm Chairman of the nmrd (1046-1033), at 64 E. Lake St.,
Chicago Intered as seeund class matter July 21. 1D48, at the Po t Otlice, € T, under Lhe a¢t of Marelh 3. B.  Authorized I-) l‘ml Oilice I¥epart-
ment. Olln\\u Canada, as secong-class matter, SUBSCRIPTION RATES: dio & T s—one ycar U. § :mu pm aﬂllonx aml Canada 1.00: Fan-Amerlean

Union_couniries $4.50: all omcr fotclpn coumtrlex 85.00. Radio- I-:I.clrrmic Englng E on—one year U, nd vRslons, and Canada %8 00: Pan-American
nion cvuntries $6.30: all other foreign countries $7.00. Pastmaster. Please Iv l.urn uiidelivered coples under [orm 3.;8\) to 64 E. Lake 8t.. Chlcago I, i

December, 1954 %)
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All Electronic Parts

YOURS TO KEEP!

Now!
Work over

1 200

Al practical projects,
S\ #W/TH THESE
PARTS..v

Hiiig

]}

5 INCH

“SCOPE”

]
]
ol

N

TEL

RADIO-ELECTRONICS Now ... ot home in spare fime you can get BOTH the very
training and subsequent Employment Service you need 1o help you slart earning real money in
America’s thrilling, multi-billion dollar opportunity field of Television-Radio-Elecironics. Now
thal Television is coming to almost every community, here is o chance of a lifetime 1o prepare
te cash in on one of Television's great expansions.

D.T.l.°s amazingly practical home mcthod enables yau lo set up your own HOME LABORA-
TORY. You get many Electronic parts which you mount on individuat bases with spring clip
connectors. Tops for experimenting! Add or remove parts in a jiffy. No wasted hours of
al soldering and unsolfdering for each project. You spend minimum time lo gel maximum

N knowledge of important circuits that really work. In fact, you get exactly the same type of
basic lraining equipmenl used in our Chicago training laboratory~—one of the natign’s
finest,

Build and KEEP This VALUABLE TEST EQUIPMENT

Your home loboralary projects also include building and keeping a versalile 5 inch
Oscitloseope ond precision Jewel Bearing Mutti-Meter. These qualily commercial test
instruments help you EARN WHILE YOU LEARN ond will prove mighty valuable,
should you later decide to start your own full time TV-Radio service business. You
also build and keep a quolity 21 inch TV SET,

D.T.!. Provides EVERYTHING YOU NEED to master TELEVISION

In addition to your hame laborotory and e¢asy-to-rcod lessons, you even us@
HOME MOVIES—a wonderfully efective and exclusive D.T.l training
advantage. You walch hidden actions. .. see elecirons on the
march. Important fundamentals ... become “‘movic
clear,” helping yau learn faster . . . easier. .. better.

Build and keep this BIG DTI
Engineered TV set—easily
converted to U.H.F, (DTl offers
another home training, but
without the TV set.)

full time Resideatial training in D.T.L's great
Chicago loborateries also avaifoble. MAIL COU-
PON TODAY for all tacts. (If subject to Military
Service, you'll espe-
cially welcome the
information we have
for you.}

‘‘ONE OF AMERICA’S FOREMOST _
TELEVISION TRAINING CENTERS’”

DeVRY TECHNICAL INSTITUTE
4141 BELMONT AVE., CHICAGO 41, ILL. DEPT. RN-12-K

I would like your valuable infarmation-packed publication
showing how | can get started toward a good job or my own
business in Televisicn-Radio-Electronics.

Name. — __Age __
DeVRY TECHNICAL INSTITUTE
AFFILIATED WITH Street__ _  _ Ap!
DeFOREST’'S TRAINING, INC.
CHICAGO 41, ILLINOIS City. - _— = Zone__State.

December, 1954
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TV Antenna
ROTORS

model AR-2 ... complete AUTOMATIC rotor with thrust bearing. .. and
handsome modern design cabinet, uses 4 wire ¢able

Mmodel AR-1... same as AR-2 without thrust bearing

model TR-12

A special combination value
censisting of complete rotor
including thrust bearing.
llandsome modern cabinet
with meter contrel dial, uses
4 wire cable .

model TR-2

|

|

]

|

]

]

]

[}

[] The heavy-duty rotor with plas-
: tic cahinet featuring "Compass
] Control”, illuminated “'perfect
: pattern’ dial, uses & wire cable
|

]

)

[}

1

1

|

]

]

1

[}

]

]

]

model TR-4

The heavy-duty rotor complete
with handsome, modern design

model TR-11

The same as the T1-12 without thrust
bearing, complete with meter control |
dial cabinet, uses 4 wire cable cabinet with meter control dial,

uses 3 wire cable .

CORNELL-DUBILIER ) THE RADIART Ccorp.
SOUTH PLAINFIELD, N. J. & CLEVELAND 13, OHIO
3 RADIO & TELEVISION NEWS
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The One Big Reason
Big-Screen Color TV Sets
are on the Market Now

WRITE FOR FREE BULLETIN E.-227 TODAY.
Four pages of engineering application dala
on the “205.

CBS-COLORTRON PATENT NO. 2,690,518. OTHER PATENTS PENDING

A member of the CBS family: CBS Radio « CBS Television + Columbia Records
CBS Loboratories + CBS-Columbia « CBS International » and CBS-Hytron
December, 1954

565

It took more than engineering promises before leading set manufac-
turers invested in production of color TV sets. It took a practical big-
screen color picture tube . . . the CBS-Colortron "205.”

I took creatire enginecring lo conccive this advanced design in color
picture tubes. And 1t took advanced-engineering knowledge to produce
i,

Today, these set manufacturers are demonstrating their recognition
of the leadership of CBS-Hytron. For they are shipping color TV sets
and these sets are equipped with the CBS-Colortron 205"

There ¢an be no hetter evidence of the adranced-engineering knowl-
edge of CBS-Hvtron . .. Advanced-engineering knowledge vou can de-
pend upon to produce the finest in television tubes . . . for color or
for black and white.

205 SQUARE INCHES
OF PICTURE AREA

RO

c B S -HYTR 0 N Main Office: Danvers, Massachusetts

A Division of Columbia Broadcasting System, Inc.
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E-V RADAX

FICIENT

-EF
SUPER PEAKERS

cOAXIAL §

Model SP8-B Radox
Super-Eight. Unusuol
boss balonce in B-inch
cooxiol speaker.
Response 35-13,000 cps
+6 db. 15-20 wolts.
Imp: 8 ohms_ 1 Ib
Alnico ¥V mognet. 54"
depth behind mtg. ponel.

List Price. .. $47.30
Auvdiophile Net..$28.30

Model SP12-8 Radax
Twelve. Fuil ronge
12-in¢ch cooxiol
speoker. Response
35-13,000 cps +6 db.
15-20 wotts. Imp:

8 ohms. 1 Ib. Alnico

V mognet. 634" depth
behind mtg. ponel.

List Price...$49.50
AudiophileNet,.$29.70

Model SP12 Radax
Super-Twelve. Amozing
fows ond highs in 12-
inch cooxiol speoker.
Response 30-13,000 cps
=+5 db. 25 wotts. imp:
16 ohms. 3 Ib. Alnico

V mognet. 712" depth
behind mtg. ponel

List Price...$93.00
Audiophile Net..$37.00

Model SP15 Radax
Super-FilHeen, Fuilest
range and balonce in
15-inch coaxiol specker,
Response 30-13,000
cps. =35 db, 30 wotts.
lmp: 16 ohms. 5% Ib.
Alnico V mognet.

8%” depth beohind
mtg_ ponel.

List Price...$130.00
Avdiophile Net..$7 8.00

Enjoy the Range and the Realism

New concepts by E-V create new values
for you in the enjoyment of sound
reproduction. Unique Radax principle
and built-in mechanical ¢rossover per.
mit design of the low-frequency cone
and high-frequency axial radiator for
extended optimum bass and treble re.
sponse. Heavier “pound-rated” mag-
pets provide more driving power and
generous distortion damping factors.
These and other E-V quality features
assure more listening pleasure.

Hear them at your E-V Distributor
or Write for FREE Hi-Fi Bulletins

p1cS

hHP«H. II||||iH-

i &, Coble Rrighs

| RADIO-TV SERVICE

HE almost perennial headache to the
| YTV service profession again threat-
ens the dealer and the technician
especially in large areas like New
York City and its environs. Because
of persistent complaints against prices
charged for repairs and unethical prac-
tices by several service dealers, Mayor
Wagner (NYC) acted to discuss the
problem with Brooklyn's District At-
torney who had been conducting a
grand jury investigation of radio and
television repair *rackets.” The May-
or's aides were told to prepare new
legislation designed to curb unethical
practice in the TV service-repair pro-
fession.

The previous “licensing bill” intro-
duced last January was killed by the
city council committee. At that time
it was charged that the servicing pro-
fession was a subject “of great abuse,
with the result that the public has
been and is being victimized by irre-
sponsible sales methods, unethical and
financially unstable serviece organiza-
tions, and inferior installation, mainte-
nance and repairs.”

The January bill proposed that all
television service technicians be li-
censed and that they maintain stand-
ards set by an eight-man supervisory
committee. This group was to be ap-
pointed by the Mayor. It was proposed
that violators of the license bill be
fined amounts of from $100 to $500
with license revocation, or six months
in prison, or hoth.

The new legislation, we are told, is
designed (in part) against the practice
of removing a TV set from a home,
taking it to a shop for repair, return-
ing the sct to the owner, and charging
him for tubes and parts that are not
replaced, ete.

Such legislation, in our opinion,
would arouse the public to the point
that ALL TV technicians would be
branded as a bunch of bandits, crooks,
and sharpies. It would become impos-
sible for legitimate operators to eco-
nomically handle major repair jobs at
their service shops where essential
(and bulky) test equipment is required
for proper analysis and alignment.

This bill, if passed, would have seri-
ous repercussions on the entire service
| profession and would spread its ugly

www americanradiohictorvy com

EDITOR

DEALERS THREATENED

sceds to cvery city in the country.
Legitimate service dealers would be
forced to purchase a full set of shop
test equipment for each technician, to
be hauled out in expensive trucks to
the customer’s home and to his living
room for major TV repair work.

Can you visualize this “‘shop” set up
in a consumer’s home with the attend-
ant mess that will result ? Even worse,
it would only serve to further encour-
age the unethical service technician
(and the bill won’t stop him) to put
on an “extravaganza' performance for
the customer to witness as he tears a
complicated TV receiver apart on the
living room rug while performing his
sleight-of-hand. It would be just as
simple to replace a bad tube with a
second-hand duplicate right before the
customer as it would in his shop if
this was his practice. And what could
possibly prevent him from replacing
components (at will) in the set right
before the eyes of the customer ? Some
characters would recally take advan-
tage of the alleged ‘protection” of
their license.

We know, from several years of ra-
dio servicing experience, that the av-
erage housewife resents repair work
on anything in her home that causes
mess, noise, or commotion. Little Jun-
ior takes care of those details without
any trouble.

This new bill—if passed-—would re-
sult in severe inventory problems for
the small service dealer. Field tech-
nicians would have to chase back and
forth for transformers, picture tubes,
et al like a plumber, or would require
a truckload of replacement compo-
nents. Either would result in higher
charges to the consumer. Who wins?

As we see it-—nobody gains but the
cash register of the city fathers. Do
these same people license the car
dealer and make him send a mechanic
to our homes to rebuild the transmis-
sions in our cars? Do they force the
jeweler to send a watchsmith to our
homes to fix crystals on our Inger-
solls? The answer, of course, is ob-
vious, But these same industries have
escaped legislation for policing-—even
though they have had their share of
shady characters. So why electronics?

O.R.

RADIO & TELEVISION NEWS
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the only COMPLETE
catalog for Everything
in TV, Radio and
Industrial Electronics

free

1955« ALLIED

308-PAGE CATALOG

VALUE
PACKED

SEND FOR IT TODAY
Get ALLIED's 1955 Catalog—308 pages packed
with the world’s largest selection of quality
electronic equipment at lowest, money-saving
prices. Select from the latest in High Fidelity
systems and comiponents; custom TV chassis, TV
antennas and accessories; AM and FM receiving
equipment; P A. Systems and accessories;
recorders and supplies; Amateur receivers,
transmitters and station gear; specialized
industrial electronic equipment; test instruments;
builders’ kits; huge listings of parts, tubes,
tools, hooks—the world’s most complete stocks of
quality equipment. ALLIED gives you every
buying advantage: fastest shipment, expert
personal help, lowest prices, assured satisfaction.
Get the big 1655 ALLIED Catalog. Keep it handy
-save time and money on evervthing in

Electronics. Send for your FREE copy today.

Worldi langest: Stockes l:

Recordars and Supplies
P. A. Systems, Accessories

e All TV and Radio Parts
Amateur Station Gear -
Builders’ Kits & Supplies '_C

e Custom TV Chassis
® AM, FM Receiving Equipment

Send for the
leading Electronic
Supply Guide

® All Electron Tube Types
Equipment for Industry

® Test ard Lab [nstruments

® High Fidelity Equipment
World’s Largest Electronic Supply House

ALLIED RADIO CORP., Dept. 1-M-4
100 N. Western Ave., Chicago 80, lilinois

EASY-PAY TERMS

Usc ALLIED'S liberal Easy Pay-
ment Plan-- only 109, down,
12 months to pay--no carry-
ing charges if you pay in 60
days. Available on Hi-Fi and
P. A. units, recorders, TV
chassis, test instruments,
Amateur gear, etc.

HI-FI SPECIALISTS

To keep up with the latest and
best in High Fidelity, look to
ALLIED. Count on us for all
the latest releases and largest
stocks of Hi- -Fiequipment. We
specialize, too, in 'V supply

and are foremost in the field
of Builders' Kits.

Send rrEE 308-Page 1955 aLLIED Catalog

Address

City Zone . . State.

|
|
|
|
|
| Name
|
|
|
|
l

vitra-modern facilities for the FASTEST SERVICE IN ELECTRONIC SUPPLY

December, 1954 ’
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1. Use the through bolt or machine screw
that previously held the replaced rectifier.

2. Use the special locating lug and mounting
stud supplied with every Sarkes Tarzian rectifier.

3. Sarkes Tarzian rectifiers are
equipped with “ plug-in” type lugs
10 accommodate even the most
modoern sets.

A Sarkes Tarzian excelusive on
the replacement market.

COMPARE

THESE DIMENSIONS* WITH THOSE OF ANY
OTHER RECTIFIER ON THE MARKET:

S, Te RATING LENGTH PLATE SIZE
MODEL MA DC {MAX.) {MAX.)
300X 300 1 1/87 1 5/8"3Q
350x 350 1 1/32” 1 5/8” sQ )
A00 X 400 1 1/8” 2" sQ

500 X 500 1 /32" 2" 5Q

*SMALLEST OVERALL SIZE FOR FULL RATING

SEE YOUR DISTRIBUTOR FOR TRULY **MODERNIZE OLD TV SETS WITH

UNIVERSAL REPLACEMENT RECTIFIERS THE NEW *“PLUG-IN"' CONVERSION
CHASSIS NOW AVAILABLE AT YOUR
DISTRIBUTORS.

rkes

Rectifier Division

[ ]
arZIan'"‘c_ DEPT. RE, 415 NORTH COLLEGE AVE. BLOOMINGTON, IND.
1n Canada: 700 Weston Rd., Toronto 9, Tel. Murray 1535 « Export— Ad. Auriemuy, Inc, N. Y. C.

RADIO & TELEVISION NEWS
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SENSATIONAL

New Antennas
—

lied tor
55,599 other patents PP
6,287 2,630,531 2,039,
Patent No's 2,566,

*Trode motks ot
Registrotion No's. o

FINCO 400-SA

I\ %
FEATURING me FULL DIMENSIONAL SCREEN

The engineering masterpiece of the antenna industry! The sensational, new Finco
400-SA eliminates rear signaf interference (odjacent and co-thannel), ghosts and
electronit noise — delivers famous Finco high gain for clear, sharp pictures in the
SUPER fringe area on all channels, UHF ond VHF. The special electronic FRO-BAC
screen hos 80 sg. ft. of highest effidency, FULL LENGTH reflector surface. Pre-
assembled for quick installation.

the Finney Compd
59,104

FINCO 200-A

The ideo! ontenno for “in-between areas” . . . {too for out to use "local™ type
antenng, too close fo warrant use of a super-fringe antenna). The new Fince 200-A
combines basic, double (0-LATERAL* design with exclusive Finco electronic patents to
deliver unbeatable gain and performance in the Semi-Fringe area on all channels,
UHF and VHE. Completely pre-assembled,

FINCO 200-SA

The Finco 200-SA was engineered specifically for the "in-between”, semi-fringe oreas
where o FRONT-T0-BACK problem exists. The speciol FRO-BAC full dimensional screen elim-
inates rear signal interference, ghosts and electronic neise. This ontenna delivers recep-
tion power tha! connot be matched by ordinory antennas. Completely pre-assembled.

WRITE FOR FREE LITERATURE MODEL 14-$
CONVERSION KIT

Copyright 1954, The Finney Co. FRONT-TO-BACK PROBLEM IN
YOUR AREA??? MANY FINCO

T h e F I N N E v 400-A INSTALLATIONS???

This kit contoins speciol eleciranic
c FRO-BAC screen ond stoinless

om p an y steel hordwore for quick con-
version of models 400-A ond

Dept. TN-124
4612 ST. CLAIR AVENUE ® (LEVELAND 3, OHIO 400 to model 400-SA,

December, 1954
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NEW PATENTED RADAR ANTENNA

53 CLAIMS GRANTED IN 5 U. 5. PATENTS — £2,585,670 — 2,609,503 — *2,625,655 — =2,644,091 — 2,661,423

OPENS NEW HORIZONS TO TV VIEWERS
These are the neasons why the "Riviera” POLAR PATTERNS
o by Jar the mool ,éawa{«t VH7 antenna - scnlysu

. Utilizes 16 elements 60" long, !2'* diameter. ’ [ A LIST PRICE
€. e

2, Utilizes a specially designed, extra low loss four conductor air-dielectric
POLYMICALENE transmission line which has up to 50% less loss when y :
wet than the finest conventional transmission lines. e W gpLiim

3. The "Riviera’’ encompasses an electro-magnetic capture volume of well
over 650 cubic feét, many times more than conventional antennas.

Price includes:

Complete Stocked
Array * Stacking
4. The antenna works an the revolutionary principle that the approaching fom § 2. Bp-Ien

Switch ® Switch-
wave front is elliptically rather than horizontally polarized.

ta-set Coupler *
2 Stond-offs, 7V2" »
5. The new specially designed 9 position electrcnic orientation switch, Complete instructions

aside from changing directivity, maintains a consistently better |mped-

ance match over the entire UHF-VHF spectrum. The polar divec'ivi'y response patterns show the major lobes

- of the '"Riviera’’ antenna on VHF. It shows the fullness of

6. The above features combine to give the ""Riviera’’ antenna grecter coverage in all directions of thix remarkable, patented an-
vsable gain at the TV set antenna terminals than the best of any com- tenna as it is"turned’through each of the nine switch positions.

Each degree of shading constitutes a different switch position.
This excellent directivity response, which can be switched at
will, plus the extremely high gains, clearly indicate why the
Riviera is such a superior performer.

petitive antennas using rotor motors.

This new wonder antenna, called the ""Riviera’’, is already making history.
Beyond any question of a doubt, and on an ‘unconditional money back
guarantee, it will positively outperfnrm in the field under actual installa-

tion conditions, any and all competitive antennas on the VHF channels, IN UHF-VHF DISTRICTS . . . USE
with or without rotor motors.

ALL CHANXEL ANTENNA CORP. Ve NEW Sewper 60

47-39 491h STREET, WOODSIDE 77, EXETER 2-1336 100 MILES VHF ¢ 60 MILES UHF

www.americanradiohistorv.com
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ADVANTAGES:

1 Lowest losses at UHF and

VHF frequencies.
. 2 Greatabrasion resistance and

mechanical strength,

3 No time-consuming end sea!
required; easy to install.

4 No.internal moisture fo cause
signal loss.

5 No kinking when used with
antenno rofors.

6 Resistant to snow, ice, rain,
and wind.

7 Resistant to uliraviolet rays
from the sun.

8 Uses Belden Weldohm con-
ductor for long conductor life.

9 Can be clamped tightly in
stand-off insulators without
crushing. No speciel fitlings
required.

10 Conductor spacing is constant
even when the lead-in is
fransposed.

11 No stripping problem for at-
taching the conductor.

Thousands of separately

tiny cells, filled with inert g

this waterproof cable stable and
eflicient ¢ l(‘c!rically

This heavy wall of brown virgin
polyethylene protects the cable
against mechanical abuse and
damage from ultraviolet sun rays,

SIGNAL LOSS

This completely new 300-ohm line results from the development
of a new cellular plastic core where each separate cell is filled
with an inert gas to make an efficient cable with the lowest
possible losses at both UNF and VHF frequencies. With this
absolutely waterproof cable, no sealing of the ends is necessary.
Celluline cable can be fixed in stand-off insulators without
crushing. The thick outer wall of polyethylene serves to protect
the cable from abrasion and sun damage.

By fusing enly virgin polyethylene, the wall can be made
smooth—absolutely free from rough spots—to prevent the
adherence of dust and other impurities which would increase
the losses.

The copper-covered steel ‘strands, which make up the con-
ductors, assure 499, greater resistance to breaking from flexing
or stretching than any all-copper conductor.

8275 CELLU LINE

TRANSMISSION

by

December, 1954
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SHAV-PAK
NE

=

.:r.? w |.|.lm45

I R At
SHAVE IN THE COMFORT
OF YOUR CAR,
Boat or Plane!

Specially Designed for
Operating Standard A.C.

Electric Shavers in
Automobiles, Buses,

95

Plugs In!o
Cigarette Lighter st Trucks, Boats, and
Recepincle on Dash PRICE  plapes.

IlPlll AL

mee | ooc. | ouwir | Quwr | ust
vOUTS | 60 crongs | WATTAGE | micE

(1.} [ 515 nolts 5 995

125M% 12 115 15 995

Tutnoducing :
MIGHTY MIDGET
govate INVERTER

WITH GREATER OUTPUT
DICTATE REPORTS ACCURATELY-PROMPTLY!

make your car, boat or plane

a “‘rolling office’’
. with ATR INVERTERS

for thanging your
s1orage battery
cyrrent to A. C.

Foawaehold

ELECTRICITY

Plugs into
Cigareile Lighter
Receptacle on Dash

$I 95 /'\-{n/ e
AND UP V J

LIST PRICE ‘*
ATR INVERTERS ., . .
especially designed for operating

standard 110 volt A. C.. . .

e DICTATING MACHINES e TAPE RECORDER
e ELECTRIC RAZORS e WIRE RECORDERS

in_your own car!?
paLBLAAEL &

_,-r-"

INPUT AL, OUTPUT ust
TRE | oo | GBuuRe | watrace | emict
6-DME [] 115 voits | 30-40 19.95
6H-OME ] 19 volts | 6075 | 2995
Above Inverters oo ovailable for 12.volt aperation.
See yaurn jobber or wnrile factory today
for complete cnformalion
@ Anmerican Teizvision & Raio Co.
Zaatity Draduccs Siaee 1931
SAINT FAUL Y, MINN|5°'A WS A
14

, LOW PRICE!

S Pl

* Presenting latest information on the Radio Industry.

By RADIO & TELEVISION NEWS'
WASHINGTON EDITOR

THE FCC, officially without a chairman
since early summer, in view of Com-
missioner George Sterling's retire-
ment; now has one, George C. McCon-
naughey, former chairman of the Re-
negotiation Board. Named by the Pres-
ident, he will serve as a recess ap-
pointee until January, when Congress
convenes, At that time. his nomina-
tion will be submitted to the Senate
for confirmation; if approved he will
remain on the Commission until June
30, 1957, for the unexpired portion of
Sterling's term.

The new headman, a 58-year old at-
torney, has had extensive experience
as an administrator on a number of
government Commissions, For six
years he was with the Public Utilities
Commission, serving as a member and
then as chairman. For several years,
he was also chairman of the War
Transportation Commission of Ohio.

Notification of the appointment was
made by Presidential Assistant Sher-
man Adams. who phoned MNcCon-
naughey from the summer White
House in Denver, Colorado. The oath
of office was taken in the executive
offices of Adams in the White House;
it was administered by Supreme Court
Justice Harold H. Burton, a fellow
Ohioan.

Technically, the new FCC chief sue-
cceds Rosel H. Hyde, who had been
named chairman by the President on
April 18, '53, for a one-year term.
Hyde remains on the Commission and
will complecte his term.

ALTHOUGH THE RESIGNATION of
Sterling had been expected for months,
because of ill health, it was hoped that
he would remain on the Commission.
However, upon recommendation of his
physician and at the request of his
family. he decided to retire.

Everyone in Washington and through-
out industry will miss the keen intel-
lect of this brilliant engineer and able
administrator. His career in Washing-
ton was an outstanding one. Before
his appointment to the Commission, he
served as chief engincer of that body.
and during World War II, he organized
the Radio Intelligence Division, and
guided its operation. In addition. he
served as the official security officer of
the Commisston. It was his familiarity
with the broadcast industry and its

www americanradiohictorv com

engincering capabilities that made it
possible to set up the eflicient radio-
silence system, known as Conelrad, in
collaboration with the Office of Civilian
Defense.

The genuine admiration of his col-
leagues was expressed in a glowing
resolution and accompanying scroll,
tendered during a special ceremony.
Said the scroll, in part:

“This scroll commemorates the re-
tirement of a beloved associate, who
has proved unfailing in his loyalty to
the public trust, and in his sympathy
and understanding of his fellow man.

. He brought to that office (the
Commission and other Federal posts)
an unprecedented experience in radio,
which had its beginning in 1908, and
as operator, engineer, author. and
policy maker has played a prominent
role in the development of the radio
art. . . . His warmth. sincerity, and
fundamental sense of fairness have
carned him the respect and affection of
all. and his distinguished career long
will be an inspiration and example in
the organization he served.”

AN INGENIOUS ULTRASONIC pho-
tographing device, that may eventually
accomplish what x-ray and fluoroscope
cannot do, produce well-defined pic-
tures of cancer and other discases of
the body’'s internal soft organs and
tissues, has been invented by Dr.
Douglass H. Howry, former Veterans
Administration resident in radiology
and now an instructor in radiology at
the University of Colorado Medical
School.

Known as the “Somascope,” the in-
strument, in its present stage of de-
velopment, can detect masses such as
goiters. cysts. and tumors in the body’s
internal organs. In some cases, it has
been found. the device helps distin-
guish between tumors which are dan-
gerous or of no conscquence to the
patient’s health.

The principles of sonar, radar, and
TV have been combined in this out-
standing development. From sonar,
the unit borrows the principle of send-
ing sound waves through the water
and receiving echoes, or the up-and-
down principle of ultrasonic sound
transmission. From radar, the basis
of back-and-forth scanning has been
taken, and from television, the medical

RADIO & TELEVISION NEWS
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NEVER THOUGHT WE coULD ET PICTURES
WITH So MUCH PUNCH 'TIL WE HAD
THOSE SPRAGUE CAPACITORS PUT IN.

Don't Be Vague...Insist on SPRAGUE

Accept no substitutes.
There is a Sprague
Distributor in every
sales area in the
United States. Write
for the name of your
neprest source of sup-
ply today.

vr Trademartk

SPRAGUE

December, 1954

Insist on Sprague
CERAMICS

Tiny, tough, dependable . . ,
in every application , . .
whether discs, plates, buttons,
or door knobs. And there's a
Sprague ceramic capacitor (o
meet every service need. You
give vour customers depend-
able service, puard vourself
against costly call-backs,
when you use only Spraguc
Ceramic capacitors,

Insist on Sprague
TWIST-LOK™ 'LYTICS

Sprague TVL’s fill the wop
performance hill in the tough-
est TV circuits. High tem-
peratures, surge voliages, rip-
ple currents won't faze them.
Like all Sprague capacitors,
Twist-Lok ‘Lytics are your
first line of defense against
expensive call-backs.

Insist on Sprague
BLACK BEAUTY" TELECAPS

The most imitated capacitor
Sprague ever introduced. But
vou get Sprague performance
only when you insist on
Sprague Telecaps. Hundreds
of millions are in use today
as first choice of quality con-
scious manufaciurers and
servicemen. lIt's the preminm
molded tubular @/ 1o extra
cost.

Get your copy of Sprague’s latest radio and TV

service catalog C-610. Write Sprogue Products
Company*, 51 Marshall St.,, North Adams, Mass.

*Distribulors’ Division of Sprague Flectric Company

| WORLD’S LARGEST

CAPACITOR MANUFACTURER

wwWwW americanradiohistorvy com
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From NEWCOMB’S
Big, NEW HI=-FIl LINE

The two new Compacts, with amplifier, preamplifier and control unit
all in one...the new Classic 200 FM-AM Tuner, the answer to years
of demand...just three of the twelve all new components in the
Newcomb line — a line which offers an amplifier for every hi-fi need.

All twelve reflect the engineering leadership for which Newcomb
has been famous since 1937. Visit your dealer. .. see and hear the full
Newcomb line — priced from $59.50 to $297.50. You'll understand why
Newcomb is your best buy in hi-fi!

only

59950

ovdiophile net

HI=-F1I COMPLICATED? EXPENSIVE?
NOT WITH NEWCOMB'S COMPACT 12!

Newcomb offers every music lover authentic high fidelity with a minimum of
expense and trouble in the new Compact 12. Provides unequalied flexibility
and range of sound control. Needs no cabinet. Just plug it in, connect it to a rec-
ord changer and speaker. But if you prefer to use cabinetry, it includes Newcomb's
exclusive “Adjusta-Panel” feature for easy installation. Simple to move — ideal
for apartments! U/L approved.

Compact 10 - Asimpli-

i 5 0 12-watt high fidelity amplifier—preamplifier —control unit
fied 10-walt version ‘g "“g'“"' « less than 1% distortion at 12 watts « response +1 db 20
performance ot only $7950 to 20,000 cycles « separate crossover and rolloft controls give
avdiophile nat 36 different recording curves « input selector and rumble
filter o 7 inputs « mike input « tape input « output to tape «
wide range separate bass and treble tone controls, bass range
—15 db to +18 db, treble range —18 db to +16 db «+ hum
balance control « new leve| controi « advanced design loud-
ness control « size only 48" high x 122" x 97,

Compact 12 Specifications

FOR SUPERIOR RADIO RECEPTION
NEW Classic 200—-2 knob FM-AM Tuner

For years now, satisfied Newcomb amplifier
owners have asked for a tuner by Newcomb. Here
it is — the Classic 200 high fidelity tuner to deliver
the utmost to a fine amplifier! It, too, is compact
in size.

Designed for use with any amplifier having its own controls.
Fully enclosed, beautifully finished to use as is, or the ex-
clusive “'Adjusta-Panel” makes cabinet installation simple.
U/L approved. Output is 10 volts at less than Y4 %. 1 voit at
less than 4/100%. Effective to 200 feet from amplifier. Many
B0 ot Guteting with ony 1% microvotts mout on BV 1

in ) on YOILS INput 0 .

microvolt ?XM sengsitivity fo: 1 volt output. om; 6%" highx S16950
11147 x 1112”7, oudiophile net

“Hi-Fi Is For Everybody”” Explains the how and why of authentic
high fidelity » How to buy and install economically « Informa-
tive and thoroughly illustrated « Not a catalog

N E w c o M ®Hith:‘d::IitEy A]m:gi:s and Tuners

NEWCOMB, Dept. F-12
6824 lexingien Ave,, Hollywood 38, California

{ vBOoDY!
,l'm #4 1S FOR EVER -

D Here’s 25¢ for new book,
“Ni-Fi Is For Everybody.”

Please send free catalog
D of Newcomb’s complete Name__ -
line of 12 new hi-fi prod-
ucts, plus name of my Address.
nearest Newcomb dealer. City. B Jone Sate

www.americanradiohistorv.com
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aid has borrowed the principle of de-
fining these up-and-down and back-
and-forth impulses on a TV screen.

Since sonar requires water to func-
tion properly, the human subject is
placed in a tub of water where ultra-
high sound waves are produced. With
the instrument aimed at the internal
organ to be photographed. the flip of a
switch produces a short impulse of
electrical energy, almost as powerful
as that coming from a 50,000-watt
transmitter, but lasting only a quarter
of a millionth of a second.

This high-voltage energy passes into
a sound head of the instrument, which
contains a barium-titanate uiltrasonic
crystal. Here the electrical c¢nergy is
converted into sound waves which
travel 5000 feet a second.

By the use of ultrasonic sound lenses,
these waves are concentrated into a
narrow beam of inaudible sound, one-
sixteenth of an inch wide to improve
definition, and are directed through
the water into the object to be
cxamined,

As these water-borne sound waves
strike the surface of the object. the
VA medical-electronics expert pointed
out, an echo is reflected back to the
sound head. The remainder of the
sound pulse penetrates the object., and
further echoes are reflected back by
different tissues or other objects. with
an intensity in proportion to the densi-
ty of these structures. These echo
waves are then picked up by the sound
head, converted back into a train of
electrical signals which are amplified
and passed into the picture tube, pro-
ducing a line of bright spots on the
screen face. As soon as all of the
echoes have returned. another eclec-
trical blast sends another series of
sound waves out, and the process is
repeated with another line on the TV
sereen. Thousands of pulses are gen-
crated in this manner every second.

The “Somascope’s’ under - water
sound head, mounted on a revolving
screw and sweeping back and forth
across the object to be photographed.
causes the sound beam to scan the ob-
ject from rapidly-changing positions.
This radar-scanning motion causes
each pulse of waves to take a slightly
different path through the object or
tissue to produce a series of lines. one
next to the other. In that manner. a
two-dimensional picture is drawn in
the exact shape and dimensions of the
object being studied.

It was also disclosed that tissues
with different consistencies have a
marked difference in reflecting sound
waves as, for example, fat; whereas

| x-ray best differentiates bone or air-

- |

filled organs, like the lungs.

Another advantage of this new in-
strument, it was revealed, is that it
can rotate the picture on the TV
screen from zero to ninety degrees.
This makes it possible to see the tissue
being studied as if it were a trans-
parent block-like segment, viewed
from any desired angle from above or
from the front.

(Continued on page 135}

RADIO & TELEVISION NEWS
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cet this FREE

AND SUCCESS IN RADIO

““YOUR FUTURE IN THE NEW
contains a proved plan for
* BROADCASTING
% MANUFACTURING
 SERVICING

LOADED WITH CAREER-BUILDING FACTS — IT CAN
LEAD YOU TO A BIGGER JOB, BETTER PAY, SECURITY
— TV — ELECTRONICS

Booklet T0day I

WORLD OF ELECTRONICS' —
your successful career in:

# TELEVISION
 COMMUNICATIONS

# AERONAUTICAL ELECTRONICS

4 ARMY, NAVY, AIR FORCE, COAST GUARD ELECTRONICS

A PROVED CAREER-PREPARATION
PLAN THAT WORKS!

This free book has brought success
home to thousands of men jusi like you!
They are now enjoying responsible jobs,
good pay and the good things of life. S0
can you! In less time than you think!
We tell you how you can carve out a
bigger better-paying job. Our proved career-
preparation  plan works because it was
written by authorities who know exactly
what the varied electronic industries want,
need and expect from you!

ELECTRONICS' FUTURE CAN BE
YOUR FUTURE

You can't keep up with the tremendous
changes in the electronic industries. What's
predicted for next year becomes outdated
in a few months! All phases of the elec-
tronic industries are experiencing phenom-
cnal growth, There are thousands of carver
openings. big ones, Industry can’t find
enough trained manpower to fill them—in
manufacturing. testing, servicing, broad-
casting and telecasting.

TAKE TV FOR EXAMPLE!

Four hundred and six stations are on
the air! Many more are building or in

CAriTOL R ADIO

ENGINEERING
INSTITUTE

Accredited technical curricula.
Founded in 1927,
3324—1éth Steet, MW,
Washingten 10, D. C.

Dept.

Please send me your

Booklet

the plans stage; 32,859,915 sets are in use.
Color TV is just starting to really come
alive! This same phenomenal growth pic-
ture is repeated in every phase of business
employing electronics — crime  prevention,
aeronautics. fire-fighting, communications,
to name but a few. CREI has the plan to
keep you moving upward, to help you as-
sume your rightful place!

CREl GRADS ARE IN DEMAND!

The big companies know CREI men have
what it takes! CREI grads are at work in
America’s hlgg('st corporations. in po:lllons
ranging from technicians to engineers to
top management, Companies such as United
Air Lines. Canadian Broeadcasting Corpor.
ation, Trans-Canada Airlines, Sears-Roe-

Act Now!

TAKE THAT FIRST BIG STEP!
NO OBLIGATION

buck and Co.. Bendix Products Division.
All-American Cables and Radio, Inc.. and
Radie Corporation of America. are now
paving for CREI training for their own
technical staffs. Our placement bureau has<
more requests for CREl-trained men than
we can presently supply.

CREl GRADS EASILY PASS FCC EXAMS!

You start feeling the henefits of CREI
training right away. either with your pres-
ent connection. or with a future employer.
You'll have all the training you need to
secure your FCC commercial license.

ACT NOW! TAKE THAT FIRST BIG STEP!

Fill out and mail the coupon. When
you do. you'll he on the way to higher
pay. a better job and complete career
security. Act right away. Send for your
free hook 1oday.

THOUSANDS LIKE YOU HAVE SUCCEEDED WITH CREI'S PLAN! “CRE1 TRAINING IS BEST"

“—] chose CREI training upon rec-
ommendution  of o top  engineers.
Before 1 had completed the course |
became transmitter chicf of @ 5 KW
station. [ am note emploved as a
technician ar a 100 KW TV station,
and in spare time have a good TV
sules und servicr business. Anvane in.
tervsted iu his p!rruomc Juture should
huve CRED trainiag.’ Arlie D.
Pateon, San Antonio, Texas

“—f know of no case in which a man who applicd
himself nnd completed the CREI course failed (0
letter himself through prometion uwad increase i

fary . o oL ] lell 1. Fraver. Sen FPego, Calr
“—CREI has raised me to prefessional status as «a

rudioman. Thunks to sour instructers whe always
gave me needed help.” =Victor Mentzer, Wilmington,

Del.

“—] have been in radio and elscironics for 24
yeors. 1 fully recommend CREI as the Dhest school
1 hure seent” —L. McMonus, Montreal, Canada

MAIL THIS cOUPON Today!

CAPITOL RADIO ENGINEERING INSTITUTE
1112-A, 3224 16th St, N. W., Washington 10, D. C.

course outline and FREE lllustrated
“"Your Future in the New World of Electronics”

To help us answer your re-
questintelligently, please give
the following information:

EMPLOYED

TYPE OF

PRESENT WORK.
SCHOOL
BACKGROUND.
ELECTRONICS

EXPERIENCE

IN WHAT BRANCH OF ELECTRONICS

CREl alw offers resident  instrog describing opportunities and CREl home study courses in BY
tion: of thae weme high technical Proctical Electronics Enqineel'ing.
level, doy or nighl, in Weihinghen, O Practical Radio Engineering
D.C. Mow clamses start frequently ~CHECK l O Broedcest Radio Engineering [AM, FM, TV}
during Ime yead, I thie bype of in- FIELD OF . L . .
sruction meefs your requirements, GREATEST [ Practical 'Televmon El:\gmeerl'ng )
theck the coupon for Besidencs 5D Aeronautical Electronics Engineering
ichool totclag. Qualified residence INTEREST O TV, FM & Advanced AM Servicing
fraduaies moy eorn ihe degree of
{siasiote. ks Anmiad - Sxlonce, Name
IMEGRMATION FOR VETERAMS

It you were dischorged afler LTS STV O U U PP PRV
dune 2T, 1950—let the new Gl

Bill of Rights halp yow shlain resi
dent imslruction, Check the coupon
far il information.

December, 1954

Zone State.

CHECK:

www americanradiohistorvy com

[ Residence School [ Veteran

ARE YOU MOST INTERESTED?
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In every field of endeavor . . . manufacturing,
the theatre, concert or contest . , ,
there is always one standout.

In HI-FI equipment the standout is Pickering ...
pioneer in this field, responsible

for the development and introduction of outstanding

components for highest quality performance;

Piclierinu

every product bearing the Pickering name
is engineered to conquer the challenge of

. s
A“ﬂl" optimum performance . . . in their manufacture _é_,__

the most stringent quality controls are | 4
exercised to assure and maintain the “Ne Plus Ultra” 77 ‘
l: reputation for products featured by the @emblem. / !
“mp"“E“[s ses SYNONYMOUS WITH HIGHEST QUALITY

Design... 1 lanufacture. .. Performance

1t’s with good reason that professionals use

Pickering Audio Components . . . they know

the values built into Pickering equipment.
INVESTIGATE and you too will use Pickering

components for your HI-FI system, . . .

You'll thrill to new listening expericnces . . . 1:

you’ll have the same high quality performance

as leading FM/AM good music stations, network
77 and recording studios . .. REMEMBER, leading

record companies use Pickering Components
for quality control.

P ":HE“ING and eompany incorporated »

Oceanside, L.I., New York
PICKERING PROFESSIONAL AUDIO EQUIPMENT

Tie Hhrse whts carlflcate difftsoncs’

+ + » Demonstrated and sold by Leading Radic Parts Distributors everywhere,
For the one nearest you and for detailed literoture; write Dept. C-6

18 RADIO & TELEVISION NEWS
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| Will TrainYou at Home

for Good Pay Jobs, Success in

RADIO-TELEVISION

1. E. SMITH
President
National Rodio
Institute
Washington, D.C.
40 yeors of success
training me1 ot
hame in spare time.

Practice Servicing
with Equipment | Send

Practice Broadcasting
with Equipment | Send

As part of my Communications
Course I send you kits of parts to
build the low-power Broadcasting
Transmitter shown at the left.
You use it to get practical experi-
ence putting a station “'on the air,”
performing procedures demanded
of Broadcasting Station Operators.
An FCC Commercial Operator’s
License can be your ticket to a
better job and a bright future;
my Communications Course gives
you the training you need to get
your license. Mail card below and
sce Iin my book other valuable
equipment you build.

Nothing takes the place of PRAC-
TICAL EXPERIENCE. That’'swhy
NRI training is based on LEARN-
ING BY DOING. You use parts I
furnish to build many circuits com-
mon to Radio and Television. With
my Servicing Course you build a
modern Radio (shown at right). You
build a Multitester which you use to
help fix sets while training. Many
students make $10, $15 a week extra
fixing sets in spare time starting a
few months after enrolling.  All
equipment is yours to keep. Card
below will bring book showing other
equipment you build.

AVAILABLE TO

VETERANS

UNDER G.I. BILL

F-------"---------“----------------—-

CUT OUT AND MAIL THIS CARD NOW
Sample Lesson & 64-Page Book

Both FREE

This card entitles you to Actual Lesson on Servicing,
shows Liow you learn Radio-Television at home. You'll
also receive my 64-Page Book, “How to Be a Success
in Radio-Television.”” Mail card now!

NO STAMP NEEDED! WE PAY POSTAGE

Mr. J. E. SMITH, President,
National Radio Institute, Washington 9, D.C.
Mail me Lesson and Book, “"How 1o He a Success in Hadio-

Television is Growing Fast
Making New Jobs, Prosperity

More than 25 million homes now have Television sets

and thousands more are being sold every week. Well Television.” (No Salesman will call. Please write plainly.)
trained men are needed to make, install, service TV sets.

Ahout 200 television stations on the air with hundreds NAME AGE
more being built. Think of the good job opportunities

here for qualified technicians, operators, etc. If you're ADDRESS.

looking for opportunity get started now learning Radio-

Television at home in spare time. Cut out and mail CITY ZONE STATE

postage free eard. J. E. Smith, President, National Radio
Institute, Washington, D. C. OUR 40TH YEAR.

VETS i

@'---_‘-'--'----'--'-'-'-'-
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Train at Home to JumpYour Pay
asaRADIO-TV Technician

Get a Better Job—Be Ready for a Brighter
Future in America’s Fast Growing Industry

Training PLUS opportunity is the PER-
FECT COMBINATION for job sccurity,

Aviation and Police Radio, Micro-Wave
Relay, Two-way Radio communication for

J. E. Smith, President
National Radio Institute

The men whose messages are published
below were not born successful. Not so
long ago they were doing exactly as you
are now . . . reading my ad! They decided
they should KNOW MORE so they
could EARN MORE . s0 they acted’

Mail card below now.

| e

buses. taxis. trucks, ete. is expanding. New

good pay, advancement. When times are
good, the trained man makes the BETTER
PAY, GETS PROMOTED. When jobs are
scarce, the trained man enjoys GREATER
SECURITY. NRI training can help assure
you and your family more of the better
things of life.

Radio-Television is today’s opportunity
field. Even without Television, Radio 18
bigger than ever before. Over 3,000 Radio
Broadcasting Stations on the air; more than
115 million home and Automobile Radios
are in use. Then add Television. Television
Broadcast Stations extend from coast to
coast now with over 25 million Television
sets already in use. There are channels for
1,800 more Television Stations. Use of

Start Soon to Make
510 to s15 o Week

Keep your job while training. Many
NRI students make $10, $15 and more
a week extra fizing neighbors’ Radios
in spare time, starting a few months after
enrolling. 1 start sending you special

booklets that show you how to fix sets,
the day you enroll. The multitester you
build with parts 1 furnish helps discover
and correct troubles.

SEE OTHER SIDE

uses for Radio-Television principles coming
in Industry. Government, Communications
and Homes.

My Training is Up-to-Date

. e
You Learn by Practicing
Get the benefit of my 40 years experience
training men. My well-illusirated lessons
give you the basic principles you must have
to assure continued success. Skillfully de-
veloped kits of parts | furnish “bring to
life’” the principles vou learn from my les-
sons. Read more about equipment you get

on other side of this page.

Naturally, my training includes Tele-
vision. | have, over the vears, added more
and more Television information to ny
courses. The equipment I furnish students
gives experience on circuits common to
BOTH Radio and Television.

Find Qut About the Tested
Way to Better Pay

Read at the right how just a few of my
students made out who acted to get the
better things of life. Read how NRI stu-
dents earn $10. $15 a week extra fixing
Radios in spare time starting soon after
enrolling. Read how my graduates start
their own businesses. Then take the next
step-— mail card below.

You take absolutely no risk. I even pay
postage. | want to put an Actual l.esson in
your hands to prove NRI home training is
practical, thorough. I want you to see my
64-page book, "How to Be a Success in
Radio-Television” because it tells you
about my 40 years of training men and
important facts about present and future
Radio-Television job opportunities. You
can take NRI training for as little as $5
a month. Many graduates make more than
the total cost of my training in two weeks.
Mailing postage free card can be an im-
portant step in making your future success-
ful. J. E. Smith, President, National Radio
Institute, Washington 9, D. C. OUR 40TH
YEAR.

FIRST CLASS
Permit No. 20-R
{Sec. 34.9, P.L.&R.)
Washington, D,C.

BUSINESS REPLY CARD

No Postage Stamp Necessary H Mailed In The United States

POSTAGE WILL BE PAID BY
NATIONAL RADIO INSTITUTE
16th and U Sts.,,N.W.
Washington 9, D. C.

[ KR X N 0 B 3 0 3 0 |
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| TRAINED THESE MEN

Consultant on
Antenna Systems
ed as Chief En:
ow [ am on my
own am consuitant on
private and commercial

"I resi
- 1 gineer.

antenns systems.” R.J.
Bailey, Weston, W, Va.

Control Operator,
Station WEAN

‘T recelved my license
and worked on shilps
Now with WIEAN as
control operator
conurse I complete.”” IR
‘ Arnold. Rumford. I, 1

av

Radia-Television
Service Chief
'Amchiel Radio and Tele-
vision serviceman for
Iarge repair shop. Pay
very good; w orkl.r‘ui’coa-

-

NH1

ditions pleasant. 0
Brogan, Louisville, Ky.

My.Truining Leads to Jobs Like These

BROADCASTING

Chief Technician

Chiet Operator

Power Monitor
Recording Operator
Remote Control Operator

SERVICING

Home and Auto Radias
P.A. Systems
Televitlon Receivers
Electronic Controls

FM Radios

IN RADIO PLANTS

Design Assistant

Transmitter Design
Technicion

Servite Manager
Tetster

Serviceman
Rescarch Assistont

SHIP AND HARBOR
RADIO

Chief Operotar

Astistant Operator

Radiatelephone Operator

GOVERNMENT RADIO

Operator in Army,
Navy, Marine Carps,
Coast Guard

Forestry Sarvice
Dispatcher

Airways Radio Operctor

$10 0 Week
In Spare Time
“"RBefore finishing, 1
earned as much ny S10
a week In Radio servic-
ine, I my spare time. [ -
recommend NRI1". 8.
J. Petrun, Miami, Fla.

Haos Own
Rodia-Television Shop

Dolng Radio and
Television servicing full
time. Have my own
shop, [ owe my SUCCena
to NRIL." Curtia Stath.
Fort Madison, lowa.

Gat First Job
Thru NRI

Ay tieat Job was with
KDL Now Chlet
Fngr. of Radlo Equlp-
tor Pollce und
Fire Uept.”' T. Norton,
Hamilton, Ohlo.

AVIATION RADIO
Plane Rodlio Operator
Transmitter Fechnician
Receiver Technician

Airport Transmitter
Opcrator

TELEVISION

Pick-Up Operator

Voice Trensmitter
Operator

Television Technician

Remote Control
Operotor

Service and Mointenance
Technician

POLICE RADIO
Transmitter Operater
Recelver Serviceman

CUT OUT=MAIL

Postage Free CARD'

SAMPLE

LESSON

[and 63-PAGE BOOK

v

3‘

Many NRI trained men start
their own successful
Television sales and service bus-
iness with capital
spare time. Joe Travers, a grad-
uate of mine, in Asbury
N. J., writes: “'I’ve come a long
way in Radio and Television
since graduating. Have my own
business on Main Street.”

Radio-
earned in

ark,
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DELCO RADIO CAREFULLY CONTROLS THE PRODUCTION

OF ORIGINAL AND REPLACEMENT RF AND IF COILS

*INBUILT QUALITY. The “Q” of a cuil affects its per-
formance in the circuit, and is of vital inportance to the
radio engineer. The “L Q7 of all RF and IF coils used for
servicing is of equal importanee 1o vou, and can mean real
customer satisfaction. To assure high I @, Deleo Radio care-
fully controls the production of all RF and IF coills—both
original equipment and replacement coils.

If vou could visit the Deleo Radio plant, vou would see
shilled operators sitting at expensive specially designed ma-
chines winding high-quality coils. On the produetion line,
these coils are assembled with their powdered iron cores wnul
shield cans. By controlling all steps of the production, Deleo
Radio gives its coils not only the required (), but also the
highest possible I Q—Inbuilt Quality. Deleo Radio parts are
available through veur UMS Deleo Llectronies Distributor.

Each RF and 1 coil is wound under the super-
viston nlf a skilled operator, and each is tested at
seperal points along the production line, This
pﬂinslul.'ing care is aehat gr;l,‘l'.\‘ a frig’l I() 1o
Delea Radio Cails.

DISTRIBUTED BY ELECTRONIC PARTS DISTRIBUTORS EVERYWHERE

DELCO RADIO

=
A GENERAL MOTORS nooucrft@m A UNITED MOTORS LINE DIVISION OF GENERAL MOTORS CORPORATION, KOKOMO, INDIANA

=

December, 1954 21
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i

They combine dependable
products with skilled workmanship.
They know they can depend
on Du Mont Teletrons
to do more for their service.

Replacement Sales, Cathode-ray Tube Division,
Allen B. Du Mont Laboratories, Inc., Clifton, N. J. ,_

22 RADIO & TELEVISION NEWS
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ADVANCE! Raise your earning power-learn

RADIO-TELEVISION-ELECTRONICS
by SHOP-METHOD WOHA
HOME TRAINING p7CLRarTE:

\::miswb.\::nt schoo!

GOOD JOBS AWAIT THE mm\ Restde T aining
TRAINED RADIO-TV TECHNICIAN P “g r VAR s 040 Yo of
There is a place for you in the great Radio-Television- {“ = 0dios ff“'“ Amh'n'\ous .
Electronics industry when you are trained as National altd inth 0100-

Schools will train you at home! L°‘ ience gchoo st

Trained technicians are in growing demand at good pay
—in manufacturing, broadeasting, television, communica-
tions, radar, research laboratories, home Radio-TV service,
and other branches of the field. National Schools Master
Shop-Method Home Training, with newly added lessons
and equipnmient, trains you in your spare time, right in
your own home, for these fascinating opportunities,
OUR METHOD IS PROVED BY THE SUCCESS OF
NATIONAL SCHOOLS TRAINED MEN, ALL OVER
THE WORLD, SINCE 1905.

You also
receive this
Multitester

EARN WHILE YOU LEARN
Many National students pay for all or part of their train-
ing with spare time earnings. We'll show you how you can
do the same! Early in vour training, you receive ‘‘Spare-
time Work' Lessons which will enable you to earn extra
money servicing neighbors’ and friends’ Radio and Tele-
vision receivers, appliances, etc.

b‘ Superheterodyne Receiver

LEARN BY DOING
" Youreceiveand keep all the
FREE! rRADIO-TV BOOK modern equipment shown

>

0 AND SAMPLE LESSON! above, including tubes and
f T.R.F. Receiver Send today for valuable, professional qual-
National Schools’ new, ity Multitester. No extra
Signal Generator Avudio Oscillator illustrated Book of Oppor- charges.
tunity in Radio-Television-
National Schools Training is All-Embracing Electronics, and an actual

Sample Lesson. No cost—
no obligation. Use the

coupon now—we'll
answer by return

National Schools prepares you for your choice of many
job opportunitics. Thousands of home, portable, and auto
radios are being sold dailv—more than ever before. Tele-
vision is sweeping the country, too. Co-axial cables are

now bringing Television to more cities, towns, and farms agirmail.

every day! National Schools’ complete training program APPROVED FOR

qualifies you in all fields. Read this partial list of opportu- VETERANS Both

nities for trained technicians: AND Resident and
Business of Your Own « Broadcasting NON-VETERANS est e; (:]n
Radio Manvfacturing, Sales, Service « Telecasting Check coupon below Home Study
Television Manufacturing, Sales, Service Courses Oﬂered!

Laboratories: Installation, Maintenance of Electronic Equipment

Etectrolysis, Call Systems NAT'ONAL SCHOOLS

Py Ak Rdip i<y, SRt LOS ANGELES 37, CALIFORNIA + ESTABLISHED 1605
Sound Systems and Telephone Companies, Engineering Firms IN CANADA 811 V\;.HASTINGS STREET, VANCOUVER, 8.C.

Theatre Sovund Systems, Police Radio

And scores of other good jobs in many related fields. GET FACTS FASTEST! MAIL TO OFFICE NEAREST YOU!
{mail in envelope or paste on postal card)

TELEVISION TRAINING NATIONAL SCHOOLS, Dept. RH-124

You get a complete 4000 S. Figueroa Street - 323 West Polk Street
series of up-to-the-

minute lessons cov-
ering all phases of re-
pairing, servicing and

Los Angeles 37, Calif. Chicago 7, llIl.

Send FRee Radio-TV Electronics book and FREE sample
lesson. No obligation, no salesman will call.

N NAME __ — _BIRTHDAY_ 19
construction. The same
lesson texts used by resi- ADDRESS
dent students in our CITY ZONE STATE

modern and complete Television broadcast studios, lab-

ST abOTieE d classrooms [J Check here if interested in Resident School Training ot los Angeles,
an S S.

VETERANS: Give Date of Discharge

]
i
|
|
|
|
|
|
|
|
|
-
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SYLVANIA
Abereoereces

A NEW LOW COST

POLYMETER

The h
“t [timate i -
"YPE 303 ci::o‘:\ 7Ien:t°e:ulinprz;ii"

for oniy $K5 150

Engineered by Sylvania —styled by Sundberg-Ferar

SYLVANIA POLYMETER TYPE 303

i

w—

An ouvtstanding POLYMETER of compoctness ond

quality thot wos engineered for your every doy

Sylvenio ogoin leods the notion with o complete line

use. This new low cost instrument is "o must” for
) ] ] . of Polymeters to meet your every need. The Type
oll who ore skilled in the field of electronics. iy | [ =% —
303, the "mighty-mite” of the line is a compact, port-

able unit in every sense. It was designed when the

FEATURES THAT YOU NEED .' need of a highly accurcte, low cost and extremely

. . . . reodoble meter was called for by those who are doily
Designed to aid the serviceman in

“on-location” servicing

engaged in moking measurements on electronic
equipment. This modestly priced instrument with per-
Six DC Ranges. manently attached leads and cleor plastic meter cose
Six AC Ranges. assures speedy, accurale workmanship. The Type 303
Six Resistance Ranges. is professionolly styled to inspire customer confidence

. . X ce.
Permanently Attached Leads. £ V2T, R R Sl BEiEE

10M h i .
2 i, Ingat, Resibwange Available through your

High Tolerance Components. SYLVANIA RADIO TUBE DISTRIBUTOR
Utility Size.

e | QYTVANIA

TEST EQUIPMENT
Sylvonia Electric Products Inc., 1221 W. Third St., Williomsport, Pa.

InCanada: Sylvonia Electric (Conada) Lid., University Tower Bldg.,
5t. Catharine 5t., Monlreal, P, Q.

RADIO « TELEVISION - LIGHTING - ELECTRONICS

N N NNNNNN

24 RADIO & TELEVISION NEWS
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o THREE COURSES TO TRAIN YOU

Gainin. . FOR THE JOB YOU WANT
RADIO-FM-TELEVISION TECHNICIAN [RTTA
COURSE — HNo previous experience necessary. You
earn by practicing with the professional equipment
| send you. Many of my gradvates now have good
paying technician jobs with such firms as RCA, NBC-TV,
Dumont TV and numerous other TV Studios and plants.

FM-TV TECHNICIAN COURSE — Previous
fraining or experience in radio required. You can save
months of fime if you have previous Armed Forces or
cvilian radio experience! Train at home with kits of
parts, plus equipment to build BIG SCREEN TV RECEIVER.
ALL FURNISHED AT NO EXTRA COST!

EXTRA TRAINING IN NEW YORK CITY AT NO ADDITIONAL

fter you finish your home study training in either of these two
courses, you get two weeks, 50 hours, of intensive Laboratory work on modern
electronic equipment at our associate school in New York City, Pierce School of
Radio & Television. THIS EXTRA TRAINING IS YOURS AT NO EXTRA COST
WHATSOEVER. My courses are complete without this extra training, but it gives
you added opportunity for review and practice.

TV CAMERAMAN AND STUDIO TECHNICIAN COURSE — Ad-
vanced training for men with radio or TV training or experience. | troin you
at home for an exciting high pay job as the man behind the TV camera.

ly sc!ool IU”Y upprove! to train Veterans under New Korean G. L.

Bill. Available only to Veterans discharged after August 20, 1951,
If eligible, CHECK COUPON!

EARN WHILE YOU LEARN — Almost from the very start you can earn
extra money while learning by repairing Radio-TV sets for friends and neighbors.
Many of my students earn up to $25 o week . . . pay for their entire training
from spare time earnings . . . start their own profitable service business.

1 know ! would
not hove achieved
This progress if it
weren 1 for the
help ond gmdunte
from RTTA.
Edword Breoult
Chief Rodat Qperator
toticnal Gunrd
Central Falts, Rl

cgpTA troining
RETA A il

me th
qove 1

do the work
pest ond enioy Dt
et |h|ngS mn tite.
Hatold Gimien
Etint, Michiga®

FREE FCC COACHING COURSE — Important for BETTER PAY JOBS
requiring FCC License. You get this training AT NO EXTRA COST. Top TV jobs go
to FCC-licensed technicians.

With the equipment [ send you as part of your course
you BUILD ond KEEP a professional GIANT SCREEN TV
RECEIVER complete with big picture fube (takes ony
size up to 2)-inch) . . . alse o Super-Het Radio Receiver,
AF-RF Signa! Generator, Combination Veltmeter-Ammeter-
Ohmmeter, C-W Telephone Transmitter, Public Address
System, AC-DC Power Supply. Everything supplied, includ-
ing afl tubes, My practical, eosy-to-understand lessons MAIL THIS COUPON TODA

have brought success to hundreds of men. You, teo, con

train for o better-paying job or set up a business - . .. -
of your own if you act NOW!

Mr. lecnard C. lane, President Cept. T-12 .
RADIOTELEVISION TRAINING ASSOCIATION
52 Eosr 191k Streer, Noew York 3, N. Y.

Public Address
System

Super-Hel

Rodie Receiver Dear Me. lope: Moil me youy NEW FREE BOOK, FREE SAMPLE LESSON, end

l FREE oidi Ihal will shew me how 1 can make BIG MOKEY IN TELEVISION l.

wnderstand | om wnder no obligalien and ne selesman will catl.
{PLEASE PRINT PLAINLY} l

Name. Age

Address___ - . ]
RF Signol

Gantraler W Telephone . City. Zone_____ Store. .
Transmitter I Am INTERESTED IN:

m n ‘T I ] rodicFu-tv Technicion Courte :; !k‘u t IDA NS?t .
t n O F4-T¥ Technicion Coune :‘ m'n'i.n ik
adw L b M(Mlmq u b’mwum\/ . [ TV tameramon & $tudio Tachnician Cours® et 9] sackeLEEY I

Coml
52 EAST 19th STREET o NEW YORK 3, N. Y.

Lombinalion Voltmeter.
Ammeter-Ohmmeres

Licensed by the Stote of New York ® Approved for Veteron Troining NO SALESMAN WILL CALL!
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He's using the telephone

that lends an extra hand

“Sure . .

——

. I'm looking up the figures right now!l" From busy executives to clerks, people in busingss can

work more easily and efficiently with Bell’s new Distant Talking Telephone. Small whité rectangie is the loudspeaker

For people who want to keep both
hands free when they telephone, Bell
Telephone Laboratories engineers
have devised a new teleplione with a
sensitive microphone in its base.

To use it, simply press a button. The
microphone picks up your voice and
scends it on its way. Your party’s voice
comes to vou through a small loud-
speaker. Both hands are left free.

Bell Telephone Laboratories \$,

The volume can be adjusted to suit
yvourself. If privacy is needed, vou
simply lift the handset; this shuts off
the microphone and loudspeaker and
vou talk just as vou would on a regular
telephone,

This new development of Bell Lab-
oratories increases the number of ways
vour lacal Bell telephone company can
serve in businesses and homes.

/

Improving telephone service for America provides careers

for creative men in scientific and technical fields.

26
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Pencil points to microphone in base of new
telephene. Left-hand button controls velume,
center one turns set “on’ and lights up while
in use. The third is an “off”’ button.
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WE GUARANTEE

TO TRAIN AND COACH YOU AT HOME N SPARE TIME UNTIL YOU GET TV E" e
- qi neering

YOUR FCC [ v vour svorame

If you fail to pass your Commergial Licthse oxam after

completing our course, we guarantee to continue your
training without additional cost of any kind. until you
sugcessfully obtain your Commercial license, provided
you first sit for this examination within 90 days after
completing your course.

If you have had any practical ex-
perience—Amateur, Army, Navy,
radio, repair, or experimenting.

CoACH/NG

EMPLOYERS MAKE JOB OFFERS LIKE THESE
|
OUR AMAZINGLY EFFECTIVE JOB-FINDING TQ QUR FEABUATES RYERY BONTH|
SERVICE HELPS CIRE STUDENTS GET BET- ! ! NG i b
TER JOBS. HERE ARE JUST A FEW RECENT litional a1 :
EXAMPLES OF JOB-FINDING RESULTS: d
GETS CIVIL SERVICE JO Lett nationully  known
‘Thanks t 1 | obt d nd one license CWe mead \ I
2 1 now by | & t 3t Lakes ‘u- I
N T ot E it AT
R. Mt M y . 3
GETS STATE POLICE JOB ; A o
I have ob [ i
‘ [ q A | have | d 3 J These are just a few of the examples
0 w w K ot the joh otfers that come to onr office
E y 264 neriodically.  Some ticensed radioman
GETS BROADCAST JOE filleill enc:l of these Johs: it might have
1w ' k fob.F : i o heen you!
s 1g | f
WCAE, in Pittsburgh i Ours is the only h stud
Walter K dge Av N. B o course which sup:;i“ees F(u:cy-
GETS AIRLINES JOB type cxominations with all
?P R a - ting lessons and final tests,
{ t 4
w t A R
Me Your FCC Ticket Is recod:
nized by most cmployers in

Rarry Clare, 4537 S. Drexel Blvd., Chicag I fq‘?@ ' N .
A - B the clectronic fiel as proo
e i fe e A ST CUNE D ¥ \‘ ; M of your technical ability.

IN A FEW HOURS OF STUDY WITH OACHIN Cont MANAG |
OUR COACHING wont \ MA'L

\13 [
AT HOME IN SPARE TIME: o | TEE L Couron Now/ |1
Name ond Address Li 4 @ \"’;\ ‘_‘“ ]
icense Lessons o & o [ 1
%eE Worthy, N & < |} :': - 1
2101, Wiishire St., Bakersfield, Cal...v........ 2nd Ph : : .
Clifford E. Vogt. ¢ edfhees IS } —«** Cleveland Institute of Radio Elcctronics -
Box 1016, Dania, Fla.. ... .. vvrriveenr.nn. . 1st Phone 20 D R oxs 48 P N T iaia | i
Francis X. Foerch, B I want lnskvmw how | cnl;RgE-tE my r(:('; Tiﬁtel |l'l aPminin':_l(l:g I
18 B rP [ nfiel of time, Send me your nooklet. “"Ho ¢ Pass
8 B r Pi., Bergenfield, N. J......coovuvnes 1st Phone 38 / License Exa'miualium“ (does not cover exar:s ine Awatear |
S$/Sqt. Ben H. Davis, A License}, as well as a sampla FCC.type exam and the amazing
317 North Roosevelt, Lebanon, IIL........ .. 1st Phone 28 new hooklet. “*Money-Making FCC License Information.'” l
Albert Schoell, l Be sure to tell me about your Television Engineering Course. I
110 west lith St Escondido, Cal 2nd Phone 23 (] Nanio o 0
CARL E. SMITH, E. E. Consulting Engineer, President 1 Adilress 1
CLEVELAND INSTITUTE OF RADIO ELECTRONICS ] Cltre FOR PROMPT T TR e h Ly (]
Desk RN-71, 4900 Euclid Bidg., Cleveland 3, Ohio [ ;m:al-(u!t-;on:!:|o-'n:m:o!-lhe-u: :m: 2‘: - am om0
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wees Fast, Easy
Picture Tube

and Receiver

Testmg

3 = FOR All
BLACK
AND WHITE
SETS.

ADAPTABLE
TO COLOR.

= — " Take the guess-

BULAND wbe testing and
& BOYCE

TV trouble-
DYNAMIC

shooting! New
C.R.T. TESTER

Boland & Boyce
C-R Tube Tester

Model 701

Tedld hubias |Irl

tests all mag-
netic picture
tubes dymami-
¢ally—under the
receiver's own
power. Tells in-
stantly whether
Tasty Juts tube or set is at
fault. 600 V. d-c
range extends to
30 or 60 KV by
HV Probe.
Separate plug-
in power supply available for in-carton
tube testing. Prices include 2 cabled leads
and instruction manual. KIT—829.95.
FACTORY WIRED & TESTED—$39.95,
Sold by leading distribiutors.

B&B BIAS BOX

Supplies stecdy, occurotely od-
justable bios voltages from Q1o 17
volts d-c 10 substitute for receivers’
normal aytomatic-goin- or automot-
ic-volume-control circuvits. A "muyst”
s for rodio ond TV alignment. Clips
. \ oand graunds to chassis apron; pow-
ered by receiver's 6.3 v. heater
\ supply. KIT—only $9.95. FACTORY
WIRED & TESTED—$12.95.

UMIVERSAL HV PROBE

- Extends ronge of ony
\ VTVM, or ony multimeter
ar valtmeter hoving sensi-
% tivity of 10,000 ohms-per-
volt or more. Supplied with
complete set of plug-in
precision resistars ond in-
structions to acturately match @ny meter . . . any ronge—
10KV, 30KV, 60KV, and others. Clear, high-dielectric probe

body shows resistors in use. Includes shielded coble with
Ampheno! connectors and phone tips. $12.95 net.

Speeds Alignment and
AGC Troubleshooting

for oll meters,
oll ranges

Write for Brochure Describing 848 Products

BOLAND & BOYCE, INC.

Dept. RN-124, 236 Washinglon Avenue
Belleville 9, N, J.

28

NATHANIEL B. NICHOLS. manager of
Ruytheon's research division, has been
appointed assistant
vice- president of
the firm.

Mr. Nichols, an
authority in the
fields of servomech-
anisms and clectron-
ics automation.
joined the Waltham
firm in 1951. He
helped to develop several of the com-
pany's unusual products. lcading his
scientific group through the investiga-
tive phases of work that cventually
made possible the mass production
of transistors.

e is a member of the IRE. Instru-
ment Socicty of America. American
Physical Socicty, American Chemical
Socicty. AIEE, and other professional
groups.

DOUGLAS Y. SMITH has been clected
vice-president and general manager of
RCA's Tube Division. He was formerly
general marketing manager ot the di-
viston . . . RONALD E. VEDDER is the
new supervisor of sales training for the
radio and television division of Sylvaniu
Electric Produets Inc. . .. The ap-
pointment of J. J. LANGLOIS as general
sales manager has been announced by
Generul Dry Buatteries, lnc. of Cleve-
land. He was formerly associated with
Rentington Ruwd, Imc. for 28 ycars . . .
GENE MILLER has been named to_th
post of advertising and sales promo
tion manager for V-M Corporation,
phonograph, rcecord changer, and tape
recorder  Mmanufacturer . B. V. K.
FRENCH has been appointed 1o the post
of service manager for the Regency
Division ol I.D.E.A.. Inc. He will be
in charge of all technical writing and
correspondence on  serviee problems

. DR. Y. K. ZWORYKIN, tclevision
pioncer and inventor, has retired as
vice-president and technical consultant
for RCA Luboratories and has been
elected as the first honorary vice-
president in the Corporation’s history
in recognition of his epoch-making
achievements in the ficlds of television
and electronies. e was associated with
Westinghouse before joining RCA in
1930 . . . CARROLL W. HOSHOUR has
been named products manager for
Muagnecord, Inc. He will be in charge
of sales engineering, quality control,
preduct service, and technical sales
promotion for all divisions of the com-
pany. lle was formerly associated with
Raytheon . . . ARNOLD E. LINTON has
been appointed manager of the RCA
tube manufacturing plant in Wood-
bridge, N.J. He joined the company in

www americanradiohistorv com

1934 . . . JACK MOORE has heen named
salcs manager of Skyline Mfy. Co,
Cleveland antenna manufacturer . . .
RALPH L. PALMER is thc new director
of engincering for Internutional Busi-
ness Muchines Corporuation. e was
formerly manager of the company’s en-
gineering laboratory at Poughkeepsie
. Krylon, Inc. has named DONALD K.
BAXTER to the post of sales manager.
He was formerly a manufacturer’s rep-
resentative for the firm in the middle
Atlantic states . . . P. B. Mullory &£
Co. Inc. has appointed DOUGLAS M.
CONSIDINE to the post of sales promo-
tion and merchandising manager. He
was formerly associated with Mimie-
apolis-Honeyicell Regulator Company
for fourtcen ycars . .. DOUGLAS H.
CARPENTER, chicf antenna engineer for
JFD Munufucturing Company. has
been named chairman of the RETMA
Antenna Committee . . . WILLIAM A,
GOTHARD has been named president
and gencral manager of Gotheard Manu-
fucturing Compuny, succeeding  his
father. R, W, GOTHARD, as active man-
ager. The founder of the firm will
supervise the firm's West Coast activi-
tics . . . JULIAN K. SPRAGUE, president
of Sprugue Electric Co., has becn
named chairman of the Advisory Group
on Electronic Parts of the Department
of Defense . . . FRANK ADAMS has
been named sales manager ol the Mid-
Atlantic division of ORRudio Induxstrics
with headquarters at 347 Hermitage
#treet in Philadclphia . . . HAROLD J.
ADLER has been namecd chief enginecr
in charge of the color TV development
program at Lion Muanufucturing Corp.
of Chicago. He was lormerly associated
with Edwin I. Guthnwun & Co., Inc. . ..
JOHN J. TRAVIESAS has been upped to
the post of general service manager of
Uaited Motors Service. succeeding €. E.
REINHARDT who has retired,

ELMER O. WILSCHKE has resigned his
post as operating manager of Alfee
Service Corpoirution
to become vice-pres-
ident in charge of
operations for Finc
Sound. Inc.

Mr. Wilschke
joined Electrical Re-
search Products.
Ine. in 1928 follow-
ing an association —
with Western Electrie Company. Dur-
ing the early days of sound motion
pictures he served in various capaci-
ties in this country and abroad. Upon
formation of Alfec in 1937 he became
manager of the company’s division of-
fice in Philadelphia.

From 1941 to 1946,

RADIO & TELEVISION NEWS
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/ Home Study Courses in \

§ TELEVISION SERVICING }

| offered by

RCA INSTITUTES

Study Television Servicing-—from the very source of the latest, up-to-
the-minute TV and Color TV developments. Train under the direction f
of men who are experts in this field. Take advantage of this oppor-

tunity to place yourself on the road to success in television. RCA /
Institutes, Inc. (A Service of Radio Corporation of America), /
thoroughly trains you in the “why” as well as the “‘how’’ /
of servicing television receivers.

_ B --_)/
FIRST HOME STUDY COURSE ~———————— HOME STUDY COURSE IN

IN COLOR TV SERVICING BLACK-AND-WHITE TV SERVICING

—

|
I
Now you can train vourself to take advantage of the big I Thousands of men in the radio-electronics industry have
future in Color TV. RCA Institutes Home Study Course | successfuliy trained themselves as qualified specialists for a
covers all phases of Color TV Servicing. It is a practical good job or a business of their own—servicing television
down-to-earth course in basic color theory as well as how-to- receivers. You can do this too.

do-it servicing techniques. This RCA Institutes TV Servicing course gives you up-to-

the-minute training and information on the very latest
developments in black-and-white television.

This color television course was plarned and developed
through the combined efforts of instructors of RCA Institutes,
engineers of RCA Laboratories, and training specialists of
RCA Service Company. You get the benefit of years of RCA
research and development in color television.

Because of its highly specialized nature, this course is
offered only to those already experienced in radio-television
servicing. Color TV Servicing will open the door to the big
opportunity you've always hoped for. Find out how easy it
is to cash in on color TV. Mail coupon today.

As you study at home, in your spare time, you progress
rapidly. Hundreds of pictures and diagrams, easy-to-under-
stand lessons help you to quickly become a qualified TV
serviceman.

There are ample opportunities in TV, for radio servicemen
who have expert training. Mail coupon today. Start on the
road to success in TV Servicing.

MAIL COUPON NOW

SEND FOR FREE BOOKLET

Mail coupon in envelope or paste on
postal card. Check course you are Inter-
ested in, We will send youv a booklet that
gives you complete information. No sales-

man will call,
@
) [
| Name

RCA INSTITUTES, INC. | adare

A SERVICE OF RADIO CORPORATION of AMERICA
250 WEST FOURTH STREET, NEW YORK 14, N.Y. City Zone State

www americanradiohistory com

RCA INSTITUTES, INC.
Home Study Dept. RN-1234 )
350 West Fourth Street, New York 14, N. Y.

Without obligation on my part, please send me
copy of booklet on:

- 11

{please print)
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magnecorder-

the finest gift
you can ok
listen to!.

For the most exacting
hi-fi enthusiast, or

= '«w‘,'&_. g— E] s
the home user who

simply wants the finest, there

1s no substitute for a Magnecorder. Made
under the same exacting standards of

r”:'?g.,‘ quality that make Magnecorders

the most widely used professional

and broadcast tape recording

equipment in the world.

agnecord
The Foreil Hame o

Mognecord dealers are listed under "“Recorders’ in the classified telephone directory.

m::rgn ecord,/nc

it

ke P
U S
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1101 SOUTH KILBOURN AVENUE ¢ CHICAGO 24, ILLINOIS 3% :

manager for Altec Lunsing Corporua-
tion in Los Angeles, returning to the
Serrice Corporation in 1946 as assist-
ant to thc vice-president.
& # &

EUGENE E. BROKER has been named
manager of the Syiranic radio tube
plant at Shawnee,
Oklahoma, succeed-
ing Charles W. Hos-
terman who recent-
ly was named to the
ncwly - created post
of assistant general
manager of the
company’s electron-
ics division.

Mr. Broker joined the company in
1929 and served in various supervisory
capacities in the filament department
at the company’s division headquarters
in Emporium. Pa. until 1942 when he
became supervisor of a fceder plant
at Galeton. Pa.

He is a member of the American
Management Association and a 25-ycar
club member of the company. He will
make his headquarters in Shawnee.

* * *

BLONDER-TONGUE LABORATORIES, INC,
of Westfield, N.J. has expanded its pro-
duction capacity with the opening of a
second plant nearby. The company
now has a total of over 50,000 square
feet of space for the production of its
master TV antenna systems and u.h.l.
converters... CONRAG, INC. is building
a new addition to its main manufactur-
ing plant at Glendora, California. The
new facility will provide 20 per-cent
more production space for the com-
pany’s line of custom TV receivers . ..
THE RADIO APPARATUS CORP. has
moved to new quarters at 7900 Pendle-
ton Pike in Indianapolis. The com-
pany, which makes communications
cquipment, is an affiliate of 1.D.E.A.
INC. . . . SIMPSON ELECTRIC CO. of
Chicago has purchased a 4-story build-
ing at 4307 W. Lake Strect in Chicago.
The new plant provides over 100,000
squarc feet and will be used for the
manufacture of the company’'s new
color TV test equipment and suspen-
sion type meter . . . BOGUE ELECTRIC
COMPANY has opcned a west coast of-
fice at 13415 Ventura Blvd., Sherman
Oaks. California. Wm. J. Hopkins will
head the new office . . . RAY R. HUT-
MACHER ASSOCIATES, INC. has moved
into new and larger quarters at the
Chicago International Building located
at 6647 N. Oliphant. The firm was for-
merly at 644 N. Michigan . . . GENERAL
CEMENT MFG. €O. and TELEVISION
HARDWARE MFG. C€CO. of Rockford, Il
are completing two new plant additions
which will add 10,000 and 25,000 square
feet to their plants #1 and #2 respee-
tively . . . SERVOMECHANISMS, INC.
has broken ground for the construction
of its seventh plant at 12500 S. Avia-
tion Bhvd. at the Los Angeles Inter-
national Airport, The plant will be
ready for operation in the Spring . . .
Two new huildings totaling 6000 square
feet have been added to the Metuchen,
N.J. plant of GULTON INDUSTRIES, INC.
(Continued on page 138)
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A new standard in
electrical and mechanical

perfection in all E

new YAGI antennas

Featuring the new

WALSCO "“Octopus”
Model #4110.

Yagi-conical for

-~ A combination
\
superlative allchannel
reception,

UALSBY

“futurized”

Model h

10 element
broodband Yagi. f

Model #4160

Walsco’s exclusive series. +
“ymbrella” snap-out 5 element, single
o r \

design provides perfect

channel Yagis.

reach )
everywhere

element alignment
instantly.

N@;ﬂl"".r. . a complete line of 32 “futurized” Yagi
antennas with superlative performance . . . for
fringe and ultra-fringe areas; for black and white
and color on all present and future channels. No
loose hardware . . . completely pre-assembled
using Walsco's exclusive “umbrella” snap-out

design. Nothing compares at any price!

Write for complete information
on all 32 “futurized’ Yagi models

§1E87200183 8022023100
3602 Crenshaw Blvd. * Los Angeles 16, Colifornia

Overseas Distributor:
Ad Auriema, Inc. * 89 Broad St., New Yeork 4, N.Y.
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¢{ Leading Distributors

— T
Stock Them!
-
EXPERIMENTAL Now, for the first time, you can get these famous original equipment favor-
ites in lots up to 1,000—fast and cconomically from local parts distributors,
INDUSTRIAL Previously sold to the world's leading manufacturers only, in huge pro-

duction quantities, these Stackpole components are now available from
selected distributors in the same quality that has made them favorites for
over 25 years.

Every Stackpole component is produced under full quality control—from
raw material to final test. Each is fully proved through years of ficld
service in the most exacting applications—military, service replacement,
and commercial.

Write for bulletin on any type and name of ncarest distributor.

and MILITARY

Applications

i

/
/

: S > ,.;-; " - 2 . ' / y e # -
Iron Cores - g2 . . »w_
Low Cost Slide Switches -
' ¥ - . = /"
DISTRIBUTORS' DIVISION J / Fix;\d eV L

STACKPOLE CARBON COMPANY v

/

-

£

26 Rittenhouse Place, Ardmore, Pa. 7

{Ptants in S1. Morys ond Kane, Po.)
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ENGINEERING EXCLUSIVES...

REASONS WHY...

“CURACY

consistent accu-
ithin 1% degree

AN 1 STOP WATCH
O ™~ Pinpoint controi system is u
e racy of indication. Stops antenn)

™~ of desired position. No drift or

2 SMARTLY STYLED CONSO
WITH PIANO TUNI

The striking control console is des

Sign
vith che
abinet.

TORY SEALED

NIT
{ormer need of dise
cimply loosen 3

‘ : J Sealed power drive unit
/ ’/“l‘ 1 manting the antenna wht
g screws 10 remove the scaled u

4 POWERFUL INLINE DESIGN

Supporis direct dead weight Joad of largest stacked
Resists downthrust and bending moment. Built-i
bearings. No ¢xtra parts 1o buy. No breakable offse

D B
Sony UNKS

SEA
FAG

L” CARTON

n route . . . eases on-the-job
. comes in handy in the shop or
tome. A JFD merchandising extra at no
*tta cost.

$
£ /
f 5L
o o _  ________________ == % =
* & AUTOMATIC VOLTAGE p ) BALANCFED POWER 8 390 DEGREE ROTATION

COMPENSATION CWSC colerance 3200:1 reverted gear 390 Jegrtey<mithe broadest traverse range
Advanced circuitry achieves automitic  drive (within 002 in. rolerance) effi-  now in use — speewand simplifies station
voltage compensation for stabfliy and  ciendy transmits 100% of developed  selection beyond standarth 360
exactness of indicationl dé&<itc linc volt-  power. No inleseney 'weak WORMEcate . d: orree FeVOluhOn

age fluctuations.

; Model Style List =
RT IOO'M Mahogany $44-95 e —
RT IOO-IV lvery $44.95 -
iR b i

Wit for 8-page Roto-King
eny i cering brochure No. 288.

610] I‘Gth AVENUE BROOKLYN 4, N. Y.

INTERNATIONAL DIVISION: 15 Moore Street, New York 4, U.S._A.
wWWW americanradiohistory com


www.americanradiohistory.com
www.americanradiohistory.com

X-RAYS SHOW THE DIFFERENCE.....

2 mene nou
E-DESIGNED

PROVED

PACE SETTERS—

G.E's FIRST &

SERVICE-DESIGNED

TUBESY

NEW 1B3-GT

Does a superior job
far longer. Special lead
glass wards off elec-
trolysis ond air-leak-
oge. New ring around
filament stops "'bow-
ing"” ond the filament
burnouts that result.

NEW 5U4-GA

Huskier. New micao sup-
ports, at both tap and
bottem. New straight-
side gloss bulb. New
double-fin plate, new
button-stem base with
the many odvantages
of this construction.

' B
11

NEW 5Y3-GT
New sturdiness, new
long life. Mica sup-
ports now brace tube
structure ot both top
and bottom. Double-
fin heat-dissipating
‘plote construction. New
buttan-stem base.

www.americanradiohistorv.com

. Cost no more
. Have longer life
@ improve TV performance
. Cut servicing call-backs

. Interchangeable with
prototypes

See your G-E tube distributor today! Tube Dept.,
General Electric Company, Schenectady 5, New York.

NEW 6BQ6-GA

Runs far cooler, be-
cause of larger bulb.
Handles higher pulse
plaote valtoges. High-
melting-point solder
keeps cap-terminol in
place when removing
tube for testing.

NEW 25BQ6- GA

Runs cooler. Handles
higher pulse plate volt-
ages. Same extensive
improvements as new
6BQ6-GA, including
larger bulb, high-meit-
ing-point soider for
cop-terminal., etcs
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Side-by-side X-ray pictures at
right show that G.E.''s new
SERVICE- DESIGNED 12SN7-
GTA is smaller (28% less bulb
height) than ordinary 12SN7-
GT’s . . . sturdier . . . with the
many advantages which button-
stem base construction offers.

Comparison with the proto-
type's pressed-stem base, shows
that the tube leads now pass
through individual seals at bot-
tom of envelope. Prevents loose
bases... gives shorter leads and
better lead separation . . . and
brings about better heat con-
duction, reducing electrolysis

NEW SERVICE-DESIGNED 12SN7-GTA

and tube leakage. Yor get a
longer-lived tube than ever before.
Tube ratings have been sub-
stantially increased. Compare
below:
Old New

125N7-GT 12SN7-GTA

Max plate voltage 300 v 450 v
Max plate dissip.

per plate 3Va w 5w

And the new 12SN7-GTA is
specially tested for dependable
operation in 2all synchro-guide
and other circuits! Every fube
gets a “‘chopper” pulse test,
made atthe lowest TV line volt-
ages that will be encountered.

NEW SERVICE-DESIGNED 6AX4-GT

1. A new ‘“pigtail” winding
guards against heater-cathode
shorts by interposing a separate
insulated barrier between heater
wire and cathode. This is much
more efficient than other insu-
lating methods used before.
Tubefailuresaregreatly recdiced.

2. Two design features cut down
on plate-cathode arc-overs. The
plate is notched to avoid any
contact with mica spacers in
the critical plate-cathode areas.
Also, micas are slotted to set up
barriers to electrical conduc-
tion. Result: fewer fuse blowr-outs
in horizontail-deflection circuits—
a common cause of call-backs.

NEW SERVICE-DESIGNED 6BX7-GT

1. New “flipper” (criss-cross)
apertures in the mica spacers
apply a firm 4-corner grip to
the gridlegs—keep grids locked
in place top and bottom. This
greatly reduces microphonics
that result from changes in tube
inter-element spacing . . . helps
prevent vertical piciure jitter.

2. Covered “penthouses’ (box
enclosures) now shield cathode
and heater from getter contam-
ination that causes electrical
leakage, disturbing the relation-
ship of tube elements.

NEW 65N7-GTA

Redesigned to give top
performance in ali syn-
chro-guide and other
TV cireuits. Every tube
gets “chopper’ pulse
test at low line volt-
ages. Ratings substan-
tiolly increosed,

3. Edge of the plate now is flat-
tened out to dissipate electro-
static charge under high-voltage
conditions. Stabilizes perform-
ance—prevents erratic opera-
tion of the tbe.

4. New button-stem bhase adds
strength, shortens tbe leads,
and improves heat conduction
. increasing tube life. Helps
to make possible a new bulb
18% shorter, more compact.

ANOTHER PLUS: new SERVICE-
DEsIGNED G6AX4-GT’'s are
specially tested for arc-overs at
maximum ratings. Every tube
gets this important test!

3, 4. Special slots in mica spac-
ers, and notched plate design,
further ward off inter-element
arc-overs and leakage.

5. Barrels of the plates now are
flared out at ends to avoid dis-
turbing delicate grid wires when
tube is assembled. Helps assure
uniform tube performance.

ALSO: gold-plated grid wires
minimize grid emission, a cause
of picture shrinkage and fold-
over . . . arc-over test of every
tube assures dependability of
SERVICE-DESIGNED 6BX7-GT’s.

OLD 125N7-GT

Frogress s Our Most Important FProdvet

INSIDE STORY of more compact
design, new button-stem base!

INSIDE STORY, why shorts and

arc-overs are reduced.

OLD 6AX4.GT NEW 6AX4-GT

INSIDE STORY, why electrical
performance is improved.

NEW 6BX7-GT

GENERAL ELECTRIC

161-1A7

NEW 125N7-GTA
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BUILD YOUR OWN

TV COLOR

i
£f
i; T 1L

=N LEp i i ¥

By JAY STANLEY

came a reality, the whole thing was

something of a deep, dark mystery
to most radio service technicians of the
cra. But a few brave souls took the
plunge, built their own scts, and had
the thrill of getting out ahead of most
of their competitors and in on the
ground floor of a tremendous industry.

Color TV is off to a better start.
Many manufacturers are offering
courses and a lot of articles have been
written about the subject so that the
studious can, in a fairly short time, ac-
quire some knowledge of color TV.
But. as in all things, there is no sub-
stitute for experience with actual
cqu.pment on which you have no
qualms about experimenting, The cost
of prescnt-day color TV sets is high
cnough to discourage a lot of service
technicians  (and most consumers)
from owning such a receiver.

This article is a practical answer to
that problem. Here is step-by-step
data for bhuilding a color television
system. Actually, the original chassis
was designed and built by two Denver
service engineers; Larry Costa and
Paul Dontje.

The unit described in this article is
a color converter which can simply be
hooked onto a conventional (but care-
fully selected) black-and-white TV sct.
It can be used to drive a three-unit
projection system, or with a bit more
circuitry, a three-gun color picture
tube.

A look at the block diagram in Fig.
2 and the circuit diagram of the color
converter in Fig. 3 will reveal that it
is surprisingly simple when compared
to many color TV sects. The sceret
lies in the fact that the set uses a
narrow-band system, with .6 mega-
cycle bandpass limiting. This is possible
becausc demodulation is on the R-Y
and B-Y axes instead of the alterna-
tive I and @ axes. The I and @ system
is a wide-band onc.

Thanks to the narrow-band system,
eircuitry is much simpler. Likewise,

w}IEN black-and-white TV first be-

December, 1954

Fig. Y. Haceiving o color show on o
largdi-size movie,
color. comnvarter described im this
article. with--a blackondawhite ssi.

screco using- the

Part 1: This color TV converter can be used with

three projection units or a three-color picture

tube and a second-hand

sctup, adjustment, and scrvicing are
also much casier. Don’t let the “nar-
row band” worry you. Color quality
is impaired so little that it can only
be discerned when a narrow-band and
a wide-hand set are operated side-by-
side—and cven then it is difficult to
sce the difference.

Before covering actual construction
of the color chassis, let’s trace a signal
through this circuit to get an over-
all idea of how it works. As a starting
point, we’ll begin with the signal
which normally drives the grid of the
picture tube in the TV set—a signal
which is the composite video output,
carrying both the black-and-white and

black-and-white chassis.

the color information. This signal
can be supplied by any recally good
black-and-white set which has an if,
bandpass of 4.1 megacycles or more-
and maintains this bandpass right
through the video amplifier stages.
Many of the older TV chassis, built
from 1947 to 1949 (split-sound sets),
were capable of this bandpass when
carcfully aligned. The sct used here
was a Philco 1001 chassis, but an RCA
630 or an Admiirel 30Al1 (and some
others) will work just as well. These
are obtainable second hand from many
TV dealers.

The composite signal goes to the
grid of V,, the first vidco amplifier on

VI v9
FROM Pix T R
BB T GRE SRR ON M5T vioeo [£3 micosec ¥ outPUT RE!
AMP, 6CL6 - 6CLE RSE REEN OUTPUT
L == [eanorass ) JeLue oureur
b AMP. 6C86 Gy e o ARED OUTPUT
vi2 VIO
V2 B-Y QUTPUY G=Y QUTPUT
BURST amp N 6CLE 6CLE
6C86
vaoe 00 I\ =
B-y M
l E R-v QUTPUT
H
contHEL D ] 6CLE
TURNS ON J E vé
FLYBACK € % |omeEn ac0ER
- n2 6us
REACT TuBE 3.58 0SC € € 3
72 6us V2 6us
Ed :l
2 V6A v7
Fig. 2. Block diagram of the 20% aMP R-t DEMQD
color TV converter. The outputs vz 6uB 6456
may be fed to 3 projector units.
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+240v

15T VIDED o J
vioele e

wruth

il
q0EL &y uutl

R29 R30:

+ 300V

:&M o On
W2 FLYBACK

WINDING ON

Ry— 18,000 ohm, 1 w. res.

Rz—2.2 megohm. V3 w. res.

Rs, Rs, Riw—330 ohm. V3 w. res.

Ri—10.000 ohm, 2 w. res.

Re, Ris, R2i, R, Ros, Roi. Ray—13.000 ohm. V)
w. res.

Rz, Rzr, Ras, Rsi, Ras, Ras. Rw. Rui. Ru—100
ohm, V3 w. res.

Ryv—82,000 ohm, 1 w, res.

Ruv—12.000 ohm. 1 w». res,

Rio, Ri3. R1o—220,000 ohm, V3 ». res.

R11—220 ohm, 1 w. res.

Riz—2200 ohm. V3 ». res.

R, Rez—100.000 ohm pot

Ri7, Rzs, Ran, Rao—1000 chm, 13

Riw—10.000 ohm. 1 w, res.

Ror—22,000 ohm, 2 w, res.

Rn—2200 ohm, 1 w, res.
wo—150,000 ohm, V3 », res.

Ra—10,000 ohm, V3 w. res.

Ro:—18,000 ohm, 2 w, res,

Rx—100,000 ohm, V3 ». res.

Ra1=—=500 ohm pot

Ras, Rro, Riz—2000 ohm pot

Ra:, Ria—10.000 ohm. 5 w. res.

Rss, Ria—a700 ohm. V3 w. res.

Rx—22,000 chm, V3 w, res.

Ra=~—39,000 ohm, V3 ». res.

Ris—33,000 ohm, V5 w. ves.

R11—3500,000 ohm pot

Rit—15,000 ohm, 1 w, res.

R, Rs—1 megohm, V> w. res.

Rix—150 ohm. V3 w. res.

Rer—1300 ohm pot

Ror—8200 ohm, 1 w». res.

Rrz, Rez—4700 ohm, 1 w. res,

Rei, Ra—8200 ohm, V2 w. res.

Ret—350 ohm, 25 ». adj. res. { Adjust to give
250 v. from power supply “B+" outpur.)

Ci, Cn, Co—.1 pfd., 400 v. cond,

Ca, Ca—.01 pufd. button cergmic cond.

Cs, Ci, Cor—20/20/60 ufd., 350/350/450 v.

»., res.

:

R6C R

Ry QutPutT
28 TecLe
v,

‘ %
e T S
* ¥

B+

+230v
ADJUST 865
10 GET

*290v
Be
“Tess
+
al 4

elec. cond. (Sprague TVIL 3725)
Ci—4.7 pulfd. ceramic cond.
Cs—150 pufd. ceramic cand.
Ce—22 upfd. silver mica cond.
7 Cw, €17, Co0, Co1, Caz. Car, O, Cas.
Cuw—.01 pfd. disc ceramic cond,
Cs, Coa—47 ppfd. silver mica cond.
Co—470 pufd. mica cond,
Cio—.001 pfd., 1600 v, paper cond.
Ci, Cis=—250 ppfd. silver mica cond.
Ciz—14.7 ppfd., made up of iwo condensers:
a 10 upfd. and a 4.7 uufd. + 5% ceramis
cond.
Ci—2 ufd., 150 v. elec. cond.
Cre—3.5 1o 20 pufd. midgei-type variable cona.
( Phase control)
Cre—10 pufd, sitver mica cond, (In trans. can}
Cio, Coo—.01 pfd.. 400 v. cond.
Cun—10 pufd. silver mica cond.
Cer—.02 pjd. paper cond.
Cua—.22 pfd., 400 v. paper cond.
Cu—=2.2 pufd. ccramic NPO cond. +5%
Co—35 ppfd. NPO cond. +5%
Cap, Cor—100 ppfd. silver mica cond.
Cn—47 upfd. ceramic NPO cond. 5%
Cwu—300 pufd. silver mica cond. +10%
Cau—27 uufd. silver mica cond. (ln trans. can)
Csr—.002 pfd., 600 v. cond.
Car—100 pufd. silver mica cond, +10%
Car—100 upfd, silver mica cond. (In trans. can)
Cuw—390 uufd. silver mica cond. (In trans, can}
C, Cvi—.1 ufd., 400 v, paper cond.
Cuw, Cs1, Crs—40/10/80 pfd., 450 v. elec. cond.
(Sprague TVL 3792)
Xtal—3579.5 kc. arystal { Peterson PR Z.2)
Li—Sce text
Lr—20 phy. r.f. choke
L:—90 t, 36 en. closewound on Miller 14704

Can,

jorm (Cromco L-6)

Ls—i05 1, # 36 en. closewound on Cambridge
Thermionic V3 x 2” form (Cromco L-1)

Ls—4.5 mc, trap, 75 t. $ 36 en. closewound on
Miller 14704 form (Cromco L-5)

Lo, Lie—120 phy. peaking coil

L—29 i, #30 en. scramblewound 3/16” on
V" Cambridge Thermionic form {(Cromco
L-2)

La, Lo—78 t. # 36 ¢n. scramblewound 3/16"
on Cambridge Thermionic 33" x 1" form
{Cromco L-3)

Lio. L1z, L1s—1000 uhy. peaking coil {Cromca
P-1000)

Ln, Lis, Lis—3500 phy. peaking coil {Cromco
P-500)

CHi—1 hy., 300 ma. filter choke

T1—90 t. #40 d.s.c universal wound, 552" wide
(pri.); 60 1., each, universal wound. %"
wide (sec.) wound on coil form from Miller
1466 i.f. trans. (Cromco T-1)

Tr—18 t. #30 en. closewound (pri.}; 90 1.
#36 en. closewound (sec.) wound on form
fromr Miller 1466 i.f. trans. (Cromco T-3)

T3—60 t. #30 en. closewound (pri.); 26 t.
326 d.c.c. and en. closewound (sec.) wound
on form from Miller 1466 i.f. trans, (Cromco
T-4)

T+—Poner trans. 370:0-370 », @ 275 ma.;
6.3v.@ 7 amps.; Sv. @ 3 amps. (Stancor
P.6315 or equiv.}

Dclay Line—See texi

Vi, Vs, Vio, V11, V1i2—6CL6 tube

Vi, Vs—6CB6 tube

Vi+—6ALS tube

Vi, Ve—6U/8 tube

Vi, V—6A456 tube

Vis—3Y3G tube

Fig. 3. Complete schematic diagram and parts list for the TV color converter designed to be used with a black-and-white set.

the color chassis. Seec Fig. 3. The
luminance or Y signal is picked up at
the plate of the first video amplifier
in the color chassis, passes through a
3.58 megacycle trap (L=~C.), and is fed
to a 1.3 microsecond delay line, which
insures that the luminance informa-
tion and the color signals arrive at the
output at the samc time. From the
delay line, the signal goes to the grid
of the Y output tube (V). From the
plate of this tube, the signal goes
through the matrix resistors, R:, Ra,
and Re, where the Y signal and the
color-minus-Y signals are mixed to
provide green, red, and blue output.
The color-burst signal is also ob-
tained from the plate of V, and is fed
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to the grid of the burst amplifier, V..
This tube is keyed on only during re-
trace, the keying being accomplished
by means of a 10-turn coil wound on
the flyback transformer in the black-
and-white TV set chassis. {See Fig. 4.)
By this means, the color burst, which
is on the back porch of the horizontal
sync pulse, is amplified—but no other
3.58 megacycle signals get through.
The output of the burst amplifier
goes to the phase discriminator trans-
former T, the secondary of which is
also supplied with a comparison signal
from the plate of the 90-degree ampli-
fier, Ves. The output of the phase de-
tector is a d.c. correction voltage which
is fed to the reactance tube, Vs,; this

www americanradiohistorv com

tube, in turn, controls the frequency
and phase of the 3.58-megacycle oscil-
lator, V. In this way, the local 3.58
me. oscillator is locked in exact phase
and frequency with the transmitted
color burst to supply the synchronous
demodulators with the missing color
subcarrier, the sidebands of which only
are transmitted-——the carrier being
suppresscd at the transmitter.

From the cathode of the 3.58 mega-
cycte oscillator, the signal takes two
paths. A signal directly from the
cathode goes to the 90-degree ampli-
fier which shifts its phase 90 dcgrees
for proper demodulation in the R-Y
demodulator. The secondary winding
of transformer T, however. feeds ithe

RADIO & TELEVISION NEWS


www.americanradiohistory.com
www.americanradiohistory.com

B-Y demodulator directly with no
phase shift.

The B-Y demodulator and the R-Y
demodulator reccive their color signals
from the bandpass amplifier (V) and
filter, which has a bandpass of 1.2
megacycles (from 2.9 me. to 4.1 mc.)
and passes only the color subcarrier
sidebands. This automatically drops
out the low-frequency Y signal.

In the R-Y and B-Y demodulators,
the missing carrier is restored and de-
modulated to produce the R-Y and B-Y
signals. The B-Y signal, taken directly
from the plate of V., goes to the grid
of the B-Y output tube, V... The out-
put of this tube, in combination with
some of the Y signal, supplics blue.

The R-Y signal from the plate of
the R-Y demodulator goes to the grid
of V., which, in similar fashion to that
of the B-Y output stage, supplics the
red output signal.

The output of the R-Y and B-Y de-
modulators is fed to the grid of the
green adder, Vo, through a set of re-
sistors. This tube is simply a phase
inverter at which the negative signals
from the demodulators combine in
proper proportion and invert to form
the positive green-Y signal. This is
fed to the G-Y output for addition
with the luminance signal as described
previously for the other two colors.

The outputs terminate in jacks
along the end of the chassis, making
the three color signals and the Y sig-
nal readily available for different cx-
perimental hookups. Most of the con-
trols are inserted on the rcar of the
chassis since many of them are setup
controls which are left alone oncc ad-
justed. Two controls, chroma and
phase, are used for minor adjustment
during reccption, and it is desirable to
make them readily available. No “col-
or killer” controls or circuits are
needed—simply turning  down the
chroma control puts the set in shape
to receive black-and-white,

In actual construction of the con-
verter, the first step is to round up the
needed parts. The careful builder can,

Fig. 7. Top view of the color converter.

g
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Note where the crystal
is mountied so as to minimize temperature variation effects.

by following the data given in the
parts list, “roll his own” coils. A rcal
help in doing this is the sctup shown
in Fig, 5 which provides approximately
the same loading as the converter cir-
cuits. This allows the coils to be wound
with considerable accuracy without
actually inserting them in the cir-
cuit. The signal gencrator should
prefcrably be a 3.58-mc. crystal oscil-
lator. A standard d.c. voltmeter will
give a clear-cut indication of reson-
ance. This circuit, however, will in-
dicate when the signal gencrator is
tuned to onc-gquarter or one-half of
the resonant frequency, so if a varia-
ble frequency oscillator is used, always
switch to the next higher band to make
certain that you are actually on the
fundamcental. The physical layout for
the windings of T, is shown in Fig. 6.

For those who want to buy coils al-
ready wound, the designers of the color
converter, Costa and Dontje, will sup-
ply coils, and their part numbers are
given in the parts list under Cromco.
Write to Cromco, in care of P. Dontje
at 7020 W. 38th Ave.,, Wheatridge, Colo.

The color chassis mecasures 10x 14 x
3 inches. The layout is purposely
crowded in order to keep lcads short
and point-to-point. No trouble has
been experienced from stray capacity,
even though some of the signal carry-
ing leads are longer than were desired.

The chassis illustrated in Figs. 7 and
8 has a cut-out for a Noreleco video
amplifier chassis, to allow use with a
single-projection unit and a color
wheel. The chassis will eventually be
used in this fashion although, at pres-
cont, three Norelco projection units are
utilized. There arc a couple of other
extra holes on the chassis for parts
which circuit development later proved
unnecessary.

In building, all transformers and
tube sockets were mounted first, also
terminal strips, filter condensers, and
controls. Following usual construc-
tion practice, heaters werce wired in,
and then "B+ voltage leads complet-

(Continued on page 91)
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Fig. 4. A ten-turn winding on the flyback
transformer keys the burst amplifier on
for the proper operation of the 3.58
megacycle color synchronization circuits.
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Fig. 5. A test setup which is useful in
preparing the coils used in converter.
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Fig. 8. Bottom view of the converter chassis.

Fig. 6. The physical layout of the phase
discriminator transformer windings.

The black cable

running around the cutout is the delay line in the Y circuit.
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Top chassis view of the 4” x 412"
x 3%2” tuner with parts identified.

cities are missing a lot if they have

no means of reeeiving some of the
excellent programs to be found exclu-
sively on our FM band. There is little
need to mention here the noise-free,
wide-range reception possible with this
method; one has only to compare the
relative fidelity of the AM and FM
channels of some of the stereophonic
musical programs being broadeast in
many cities to hear the difference.

For those who would like to build
a tuner for FM, here is a little unit
which will be ideal for any of the fol-
lowing applications:

1. An FM tuner for use with present-
ly owned high-fidelity amplifier and
speaker systoms,

2. FM reception in an automobile.

3. Use with a tape recorder as a
source of wide-range programs and
good music.

4, Connection to an existing AM-only
radio receiver to permit FM reception.

5. Connection to a TV set for FM
reception.

6. Use with a music system in a store
or restaurant to provide background
music,

Perhaps even more applications will
occur to readers alter perusing this
article.

The entire tuner, shown in the pho-
tographs, measures only 4 by 4'z by
31> inches high, cnabling it to be
tucked away within the cabinet of ex-
isting equipment. Construction is sim-
ple and no special mechanical or clee-
trical parts are required, The total cost
for parts should be about thirty dol-
lars. The power supply is not included
on this chassis, since, in many cases,
power may be taken from the asso-
ciated amplifier or radio. Power re-
quirements are fairly modest as the
tuner draws about 30 milliamperes at
150 volts d.c. and 1.65 amperes at 6.3
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RADIO listeners in most of the larger

OUTPUT

By
ROBERT J. LARSON
Design Engr., Jensen Mig. Co.

Construction details on a unit which can be used with

a car radio, AM or TV set, hi-fi system, or in p.a. work.

volts for the heaters. When adding
this tuner to an AM receiver it is
usually possible to switch off all but
the audio tubes and use the additional
power supply current thus made avail-
able to encrgize the FM tuner. This
has been done successfully with the
author's automobile receiver, More
about this later in the article. Many
hi-fi amplifiers have the coxtra power
available for use with preamplifiers.

For those applications in which the
extra power cannot be robbed from
aceessory  equipment a  suggested
power supply is shown in the inset
diagram of the schematic, The com-
ponents for this supply will easily fit
on another chassis the same size as
that used for the tuner. The alumi-
num chassis used for the tuncer meas-
ures 4x4% x1 inch and is made by
ICA, Since two sides of the chassis
are open the builder may decide to
bend his own if materials and tools
are available. The tuner uses five high
gain tubes: a 6CB6 is used as a pen-
tode r.f, amplifier, feeding a 6X8,
which contains a pentode mixer and
triode oscillator. Two more BCB6's are
used as 10.7 me. i.f, stages, followed
by a 6AL5 ratio detector. The tuner
employs automatic gain control, caus-
ing the plate current to vary between
15 and 30 milliamperes, depending
upon the signal strength of the station
tuned in.

The cathode bias resistor in the
6CB6 r.f. stage is purposcly left un-
bypassed in order to quell a tendency
of the stage to oscillate. The r.f. stage
is used mainly to isolate the oscillator
from the antenna to minimize radia-
tion, and to reduce the presence of
images. In the 6X8 mixer, note that
the suppressor grid and screen and
plate bypass conncetions are made to
the cathode. This causes the oscillator
voltage to appear effectively only on

www americanradiohistorv com

the signal grid, resulting in a highly
eflicient mixer stage. The use of a
single tube here saves valuable space
on the small chassis.

Midget 10.7 me. if, transformers
made by Miller are used in the if.
stages. These little coils give ade-
quate bandwidth without the use of
swamping resistors across the trans-
former windings, resulting in a high
gain per stage., The ratio detector
provides, in addition to about one volt
of audio, a negative voltage which is
used for automatic gain control on all
preceding stages of the tuner. About
five volts are developed on local sta-
tions. R.. and C. form a 68-micro-
second roll-off network to equalize the
pre-emphasis broadcast by all FM
stations. Ideally, this time constant
should be 75 microseconds, but it was
desired to incorporate a slightly rising
high-frequency response in the tuner
to compensate for the attenuation
caused by the shielded cable used to
conncet the tuner to the amplifier.

The parts layout, as shown in the
top chassis photo, provides for short
leads and allows the shaft of the tun-
ing capacitor to be centered on the
front panel. No volume control is in-
cluded since in most installations this
control is found on the associated
cquipment. The tuning dial used will
depend on the space available. It is
suggested that a dial with a large
tuning ratio be used. as tuning is more
critical than with AM tuners. When
installing this little tuner in an ADMI
receiver cabinet it may be possible to
arrange the dial cable to turn both
the AM and FJM tuning capacitors
simultaneously.

Shields should be used on all tubes
to minimize interference of signals en-
tering at the 10.7 me. intermediate fre-
quency. A grounding lug is used under
one of the screws securing each tube
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socket and should be soldered to the central
grounding post on the tube socket; all grounds
associated with each stage should then be made
to this central connection. Mica-filled sockets
were used on the first two stages of the tuner
to inerease gain and minimize drift.

Underneath the chassis a sheet copper parti-
tion is used between the r.f. and oscillator/mixer
sections of the tuner. One end of the partition
is soldered to the grounding lug near the tube
socket and the other end is soldered to one of
the tuning capacitor ground lugs which projects
through the chassis. In addition to shielding,
this partition provides a low inductance con-
nection between the capacitor and the coil, which
is soldered directly to the copper partition. The
r.f. coil, L., and the three trimmer capacitors are
mounted on top of the variable tuning capacitor.
The antenna coil. L., is placed adjacent to the
grounded end of L. and is supported by a termi-
nal strip fastened to the back of the tuning dial.

Like all equipment used at very high fre-
quencies, this tuner requires some special wir-
ing techniques. All leads should be as short as
possible-—point to point wiring is used. The new
.001 ufd. disc ceramic capacitors are excellent
since the two leads are only about 3/16-inch apart
and fit nicely onto the miniature tube sockets.
None of these capacitors should have leads over
14-inch long. Buy a few extra disc ceramics
because it is sometimes necessary to bypass both
ends of certain long runs of wire on the chassis.
This procedure is taken up again later.

The converter filament choke, RFC: and RFCs,
is made by winding number 26 enameled wire
over an Ohmite Z-144 choke. Notice the direc-
tion of winding on the choke and wind the num-
ber 26 wire over it in a single layer in the same
direction. The extra winding is cemented in
place with 912-B coil dope or Duco cement. Two
Z-144 chokes may be used in the filament cir-
cuit; this bifilar winding saves space.

Probably the most interesting part of this
project is the final alignment and adjustment.
You will need a vacuum-tube voltmeter and a
signal generator. The author used Heathkit in-
struments. For the initial tests, connect the
tuner to a suitable power supply. A quick check
should show about 2 volts at the cathode of cach
stage except the ratio detector. Then connect
the v.t.v.m. to measure the a.g.c. voltage (across
Ri). Inject a 10.7 me. unmodulated signal to
the grid of the mixer stage and peak the inter-
stage i.f. transformers for a maximum v.t.vam.
reading. If a reading cannot be obtained, try
connecting the signal generator to the grid of
the first i.f. tube in order to peak up T. and T,
After these two transformers are aligned it will
be possible to obtain a reading by reconnecting
the signal generator to the mixer grid. The ratio
detector is aligned by using the zero center fea-
ture of the v.t.v.m. and connecting to one end of
R.. The ground lead of the v.tv.m. is con-
nected to the tuner chassis. Adjust the top
slug of T, so that the voltage across Cw (or Ci)
is zero at 10.7 mec. and adjust the bottom slug
so that an equal voltage swing is obtained on
each side of 10.7 mc. as the signal generator dial
is rocked back and forth across the intermediate
frequency. These two adjustments interact with
each other so this procedure will have to be re-
peated several times.

If the a.g.c. voltage remains at several volts
when the signal generator is disconnected. one
of the stages is oscillating. This occurrence is
to be expected. and is nothing to become ex-

e=mp- Schematic diagram of Midgei FM Tuner. An op-
tional power supply is shown within the dotted box.
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cited about. Hcere is where those cx-
tra disc ceramic capacitors arc useful.
Experiment with placement of these
bypasses. In the author's tuner, oscil-
lation of the first i.f. amplifier was re-
moved by placing a bypass at both
ends of the lead running from the
screen to terminal 3 on T.. Try by-
passing both sides of the filament to
ground. Try bypassing both cnds of
C-. to ground, It's safe to bypass any-
thing except a grid or plate lcad. If
all else fails, try removing the capa-
citor betwcecen cathode and ground.
This introduces degeneration and re-
duces the gain, however.

Alignment of the r.f. stages is ecasy
if there is a station in your arca at
cach end of the FM band. If not, the
signal generator can be usced. Since
signal gencrator output in the 88 to
108 me, range is usually a harmonic
of some lower frequency signal, the
dial calibration should be checked
against some accurately calibrated re-
cciver which tunes the 88 to 108 me.
FM band. Conncct an amplifier sys-
tem or carphones to the audio output
jack and the antenna to L,. Connect
the v.t.v.m. to rcad the a.g.c. voltage
developed across E... If the coils have
been wound correctly you should be
able to tune in some stations. Adjust-
ment of 5 should bring the stations
to their proper place on the dial. If
the FM band is crowded into too few
degrees of tuning dial rotation, spread
the turns of the oscillator coil, L.,
apart and realign with C.. Conversely,
to decrease the bandspread squeeze
the turns of L, together and decrease
the capacitance of Cu.

When a satisfactory sprcad of sta-
tions is obtained, the mixer and r.f.
stages may be adjusted. The author
has found the following method of
tracking adjustment to be useful in
many v.h.f. reccivers. Tune in a signal
at the high frequency cnd of the dial
and adjust the mixer trimmer, C:, for
maximum a.g.c. voltage. Then tune ina
signal at the low cnd of the dial and
readjust the trimmer for maximum
signal. If it was necessary to increase
the capacitance at the low cond of the

Under chassis view. Disc ceramics are used 1o conserve space.
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band, squeeze the turns of the mixer
coil, L, together and try the high and
low frequency signals again. A de-
crease in capacitance indicates that
the coil turns should be spread apart.
The process is repeated several times
until maximum output is obtained at
both ends of the dial with one setting
of the trimmer. The same procedure
is used in adjusting C. and L: in the
r.f. stage.

After alignment, the tuner may be
connected to the amplifier or radio in
its permancnt connection. When con-
necting to an AM radio, conncct the
output of the tuner across the volume
control of the radio in order to be able
to control the volume of the tuner as
well. An automobile installation is
complicated by the extra noise reduc-
ing procedures which are usually re-
quired. The antenna is somewhat of a
problem also, as a horizontal FM di-
pole exhibits directional characteris-
tics which sometimes cause the station
to fade as the automobilc turns a
corner. After some experimentation
the author found the best antenna to
be the regular whip used by the car
radio in spitc of the fact that the
transmitting and receiving antennas
arc cross polarized. Best reception
occurred with the whip extended about
two feet, Ignition noise, which was
troublesome on some of the weaker
FM stations, was considerably reduced
by the use of resistor type spark plugs,
If the tuner is to be uscd exclusively
in an automobile. it is helpful to re-
duce the capacitance of Cx to 10 mi-
crofarads. This decreases the recovery
time of the a.g.c. on the rapidly vary-
ing stgnals cncountered when the auto-
mobile is in motion. The high fidelity
FM transmissions may be heard to
greater advantage by the usce of a
bhetter speaker on the car radio, Al-
though the usual oval automobile
speaker is adequate for AM listening,
hetter bass and treble response can be
quite simply obtained by using onc of
the new compact loudspeaker cabinets
which arec now available. The author
uses a Jensen “Portuble Duette’ in the
rear secat of his car. The speaker is
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provided with about forty feet of cable
so that it may be uscd at a distance
from the car at the beach or on picnics.
This arrangement also provides enter-
tainment while washing the car since it
is not nccessary to keep the windows
open to hear the radio.

An interesting use of this tuncer is
made when it is used to receive the
F'M portion of stereophonic radio broad-
casts. Scveral of our lcading radio sta-
tions arc now broadcasting musical pro-
grams in this manner. On WMAQ, in
Chicago, two microphonecs are used in
the studio, one being connected to their
AM transmitter and the other to their
FM. In the listener's home, two tuners,
two amplifiers, and two spcakers are
used to recreate the original acoustical
atmosphere. For thosc interested in
receiving these broadcasts, it may be
advantageous to include an AM tuner
circuit on the same chassis with the
midget tuner described here.

In spite of its low cost and small
size, this little tuner will give many
hours of enjoyment. The author's
tuner has becen in service for over a
year, and stations over 50 miles away
have been rcceived with the use of a
simple indoor folded dipole antenna.
Local reception is fully as good as that
normally provided by many commercial
tuners.

Those huilders who live more than
50 miles from an FM station may have
better reception if an outdoor antenna
is used. Usually, if a television signal
is receivable in your arca, successful
FM reception is also possible. For real
DX, onc of the commercial yagi type
FM antennas should be used. These an-
tennas are installed and oriented in the
same manner as TV antcnnas. If a spe-
cial FM yagi is not rcadily available, a
channel 6 TV antenna may be modified
by cutting down all of the elements to
85 per-cent of their original length. Re-
move an cqual amount of tubing from
both ends of cach clement, of course,
and flatten the ends with a hammer.
This cut-down TV antcnna will reso-
nate at the middle of the FM band, but
will be broad cnough in its responsc

to be uscful over the entire band. —30—

Over-all view of the tuner which uses standard parts throughout.
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designed to meet the specialized

requirements of broadecast and re-
cording studio engineers as well as the
advanced audiophile, has recently made
its appearance.

Since the Keynote of the design was
dependability and freedom from main-
tenance problems, all clutches, belts,
pulleys, idlers, and similar components
have been eliminated in the construc-
tion of this recorder.

To achieve the requisite simplicity,
the two reels had to be mounted di-
rectly on the capacitor start-and-run
induction torgque motors which were
designed to perform the spooling op-
erations with maximum efficiency. In
addition, the tape drive capstan had
to he constructed as an integral part
of the synchronous drive, with no de-
coupling to introduce errors of timing
or motion.

The main panel, upon which all me-
chanical components are assembled,
was designed for pressure die casting
in aeronautical aluminum alloy to
combine rigidity, stability, dimension-
al accuracy, smooth finish, and high
impact strength.

The recorder’s “Unisync™ drive is an
innovation in the field of tape meter-
ing accuracy. This combination of
drive capstan, two-speed (600 and 1200
rpm)  hysteresis synchronous motor,
flywheel, and cooling blower is engi-
ncered as a single integrated unit. The
capstan is the exposed end of a pre-
cision-ground shaft supported in line-
bored, self-lubricated bearings mounted
in a flanged aluminum mounting
slecve,

On the outside of this bearing mount
is fixed the field structure (stator) of
the motor. The nickel cobalt hystere-
sis rotor ring is shrunk-fit into a die-
cast housing designed for maximum
flywheel effect and ribbed to act as a
blower. Because the diameter of the
rotor is outside the field. efficiency is
high and an extremely cool running

ANEW professional tape recorder,

December, 1954

view of the new
Berlant BR-1 broadcasi re-
corder with the company’'s
MCM-2 mixer shown at right.

THE BROADGAST

RECORDER

E. E. BERLANT

Berlant Associates

Technical details on a recently-introduced professional

unit that eliminates clutches, pulleys, idlers, belts, etc.

mechanism results. The entire rotor
construction is dynamically balanced
as a unit and mounted solidly to the
main panel by four bolts.

Each reel-moving assembly is
mounted directly on the motor and con-
tains a 3-inch diameter steel brake
drum. A brake arm, pressure die-cast
of Zamak III alloy, brings a thick
white long-staple felt pad against the
drum. Both brakes are actuated by a
common tension spring, with differen-
tial to keep the tape taut in braking
established by the self-energizing ac-
tion of the brakes. Wear of the pads
increases clearance and does not re-
quire readjustment,

The tape is stripped from the reels
over ball-bearing metal rollers with
the tension arms concentrically pivoted
to hear against the back of the tape.
A Microswitch, mounted behind the
panel, serves as a power cut off switch
in the event of tape run-out or failure.
The tension arms swing to a lock posi-
tion for straight-line loading of the
tape through the head assembly, then
unlock to provide filter action,

The transducers, or heads, are
mounted on a precision pressure die-
cast ribbed mount which has provision
for positioning and adjusting five
heads with accurate guides for locat-
ing the tape’'s course through the as-
sembly. The mount is fastened to the
main panel by three clamp screws.
Electrical connection to the heads is
by means of individual slip connectors.
The added flexibility offered by the
provision for two additional heads can
be indicated by a few examples. An
extra playback before the usual combi-
nation of crase. record. and playbhack
heads permits the simultaneous play-
ing of a delayed broadcast while eras-
ing the tape and recording an incoming

www.americanradiohistorv.com

signal—thus permitting one recorder
to do the work of two. Or, a combina-
tion of single- and dual-track erase and
record heads gives a choice of dual-
track recording for library require-
ments or single-track master record-
ing with instant switch selection. Other
possible combinations provide a choice
of single track or stereo-binaural re-
cording and use of multiple playback
heads for echo and reverberation ef-
fects.

Tape contact with the heads is ac-
complished by a pressure die-cast
Zamauk shield mount that wraps the
tape into an arc contact with the pole
faces of the heads. A hum shield is
mounted in close contact on the head
shicld of the playback heads, The
shields are held in place by tapered
spiral coil springs and snap lock re-
tainer clips. No pressure pads are
used in normal audio work. In fast-
forward and rewind position the tape
clears the heads, close enough for au-
dible location of selections, but with-
out contact to cause excessive wear.
Movement of this mount is automati-
cally controlled by the operation of
the control levers.

All controls for the drive mechanism
are included in one coaxial lever sys-
tem located in the center of the panel.
The tape drive lever moves to the right
for “Run.” This closes the head pre¢s-
sure mechanism, wrapping the tape
into contact with the heads. Moving
the lever to the left from “Stop” to
"Cue” also wraps the tape around the
heads but does not close the pressure
roller against the capstan. Since the
brakes are released and the spooling
motors powered, the reels may be
freely rotated to locate any desired
point for cueing or editing. Swinging

(Continuwed on page 132)
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HOW GOOD ARE YOUR

tenna installation is important not

only for the sake of satisfying vour
customers and providing the hest pos-
sible reception—it is also the criterion
by which prospective customers and
fellow service technicians {(possibly
future employers) judge your com-
petence.

You should be familiar with the
points ol good installation practice
described in this article if you are
furnishing good installations. If not
this review should prove helpful,

1. Anchor the wmast properly. Don't
use haphazard mounting straps or
clamps which rust or stretch. Usc
pipe clamps or hracket mounts if the
antenna mast is to be installed on a
wood, stone. or brick wall, or mounted
on one side of the house. Use special
chimney straps if the chimney is to he
used for support.

2. Use guy wires. These are import-
ant lrom the standpoint of safety and
rigidity. Storms is New York and
other TV arcas have shown the im-
portance ol proper guying. Use guy-
wires in all cases where the mast ex-
tends more than 5 to 8 feet above the
chimney or other support. Three guy
wires are recommended for masts 10
1o 15 high; six for masts 15 to 25 feet
high, and nine or more guys for great-
er heights.

Where high winds are encountered,
it is best to use a scll-supporting or
guyed tower instead of the usual hol-
low mast. The cost is greater but the
initial investment  will  guarantee
your customer far greater protection
against collapse and possible damage
during storms or high winds.

For the guy wires. use No. 6 o1 No.
8 stranded steel wires (or solid gal-
vanized clothesline). Brealk the wires
at odd lengths and insert strain in-
sulators to prevent reilections or ine
teraction with the antenna. (Il seri-
ons ghosts result (rom some odd com-
bination of guy lengths. try the small
plastic-covered clothesline for guyving.

A PROFESSIONAL. well-planned an-

N
R
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This particular type is waterproof, will
give in high winds without undue
stretching, and is sufliciently strong
for most 10- to 15-foot masts.)

3. Use solid anchor poinfs for the
gry wwes. Ol'(linar.\‘ sCrew-type an-
chors with a hook or eve in one end
are satisfactory il the wood beams,
rafters, ete. are solid. For anchoring
to bhrick or concrete walls, use wing-
type bolis or special expansion plugs.
Space the anchoirs evenly around the
mast if possible (about 120 degrees
apart) so the mast will have equal
support from all directions. Make sure
the anchors are holted or screwed
securely to the supporting surfaces.

The Down Lead

4. Use ring lugs. These lugs clamp
on to the lead-in for connecting to the
antenna terminals. They insure good
electrical conraet and take some of the
strain off the leads. \Vrapping the
bared wires around the antenna ter-
minal screws may cause a weak signal
later when the terminals become loose
or the wires corrode and cause poor
contact

5. Secure the lead-in. \Vhether the
transmission line is twin-lead or coax-
ial, use a stand-off insulator every 4
feet or so to keep the lead-in taut and
to prevent its swaying in the wind.
Crimp the outer ring of the insulator
Just enough to provide firm, positive
contact. Excessive pressure does not
improve the grip and mayv result in
damage to the wire or insulation. Al
low enough slack between the antenna
and the first stand-oft insulator to al-
low for wind movement or for the full
rotation of the c¢lectric rotator if one
is used

Rotator control wires should bhe run
at least 2 or 3 feet away from un-
shiclded twin-lead, all the way to the
receiver. Ghosts or a smeared picture
will result if these wires are too close
together. The same applies if more
than one lead-in line is used.

Note: It 1§ not necessary to mount
the rotator control wires on insula-
tors. Insulated staples are satisfactory
as long as the wires are not damaged
nor the insulation punctured.

6. Keep twin-lead aicay from metal.
Drain pipes, dosvn-spouts, roof {lash-
ing, gutters. sheceting, vent pipes,
metal conduit, electrical or telephone
wiring, ete. will greatly attenuate the
signal and may introduce serious re-
flections. Protect the line at roof edges
with stand-off insulators, leaving just
enough slack to keep the line from
rubbing against the root or other ob-
jects. Do not tape unshielded lead-in
to the mast o other mctal object, and
avoid running it near or inside con-
duit. A wet lead-in touching or taped
to a grounded water pipe will amount
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TV INSTALLATIONS?

o=l == e e =]
By JOHN B. LEDBETTER

Are your TV antenna installations getting sloppy?

Check the methods you are now using against this

brief review of good TV installation procedures.

almost to a short-circuit of the signal,
especially at the higher frequencies.

7. Protect twin-lead from the
weather. Don’t run twin-lcad for long
lengths horizontally if you can help it.
This can spoil reception in rainy or
winter weather by allowing rain, snow,
or ice to collect on a large part of the
lead-in. Run the wire under the caves
or straight down as much as possible
so that a minimum arca will be ex-
poscd to the clements.

Note: Where the antenna mast is
mounted on an unused chimney, run
the lead-in down through the inside.
This w'll provide the shortest possible
run and give best weather protection.
Use st: nd-off insulators on the chim-
ney to relieve strain on the line. Run
the leid-in into the basement and
bring i° up through the floor to the
receive s, or bring the lead-in out
througl the fireplace if this is more
convenint.

If thz chimney is «ctire. run the
1cad-in down the outside as usual and
install a metal baffle plate on the
chimney to keep soot from collecting
on the antenna terminals and insula-
tor. A heavy collection of soot will
short-circuit the antenna insulator in
damp or rainy weather. Sece a tin-
smith, furnace dcaler, or hardware
store for th» bhaffle.

8. Use « good ground. For adequate
protection against lightning and clee-
trical storms, run a ground wire from
the antenna mast to a cold-water pipe
or a 3-foot rod driven into the ground.
No. 14 copper wire is adequate in most
cases, but No. 6 is recommended for
tall masts or where cxceptionally long
lengths of ground lead are used. Be
sure the connections at all points are
clean and tight. The ground wire can
be stapled to one corner of the house
and painted.

9. Use a lightning arrvestor avith
fwin-lead. Electrical codes in most
cities require an approved-type light-
ning arrestor with twin-lcad (nonce is
required with coaxial lead-in if the
shield is properly grounded), Conncct
the arrestor at the point where the
lead-in enters the house, and bhe surc
its ground strap or terminal is con-
nected firmly to the regular ground
wire, If the Icad-in is run inside the
chimney, install the arrestor at the
closest convenient point to the receiver
and run a No. 14 wire to the nearest
cold-water pipe, gas pipe, electrical
conduit (if properly grounded), or to

December, 1954

an outside ground. If more than one
lcad-in is uscd, install a scparate ar-
restor for cach linc. Always clump
or bolt thc ground rod connections,
never solder. Avoid using fire escapes,
vent pipes, or similar metal objccts
for grounds. These usually are painted
or rusty and make very poor grounds.

10. Check reception before securing
lead-in permanently. With the lead-in
temporarily connected to the receiver
and antenna. check for ghosts, inter-
ference, and picture quality, Ghosts
may be caused by rcflections from a
metal roof, large metal pipes, hidden
clectrical wiring, ctc. Passing auto-
mobiles, trolley buses, or clectrical
cquipment in the neighborhood may
introduce serious interference. If the
picture is good, install the lead-in
permancntly.

11. Check the auntennd’s safety fea-
tires. Be surc it is rigidly mounted
and that all precautions have been
taken to prevent its damaging the roof
or falling across clectric power lines.
If clectric lines pass overhead, it is
hetter to reroute the lead-in to avoid
possible contact in casc one of the
powcer lines should break and fall.

Note: When installing or adjusting
the antenna, do not use « wmetal ludder
if power lines of any sort are near, Ac-
cidental contact with a metal ladder
usually is fatal! Use a dry, wooden
ladder to be safe.

Special Considerations

12. Installing on  flat roofs, sun
porehes. ete. If you do not use a reg-
ular commetrcial base mount be sure
the mounting base is strong cnough
to keep the bottom cend of the mast
from twisting during high winds or
rainstorms. Use a block of wood un-
der the mast to prevent damage to the
roof. Il mounting holes have to bhe
made in the roof, cover these with
pitch or caulking compound to kcep
out rain and snow. Do the same to
all mounting-screw heads and around
the mounting base cdges.

13. Mounting on slute roofs. A chim-
ney mount is the most practical in this
casc, If you must walk on the slate
to reach the chimney, use a wooden
ladder as a catwalk to prevent dam-
aging the roof.

Although all the preceding points
arc essential to every antenna instal-
lation, it is surprising how many are
neglected--—or forgotten. Can yowr in-
stallations pass thc test? =30~
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By ABRAHAM B. COHEN

University Loudspeakers. Inc.

Jhe cabinet to house the speaker or speakers of your

choice must be selected carefully if maximum pleasure

is to be derived from your high-fidelity equipment.

criteria involved in the selection

of speakers for high-fidelity audio
systems (“Choosing Your Hi-Fi Loud-
speaker”). We will now consider the
important factors governing the choice
of suitable speaker enclosures.

It is probable that there is just as
much uncertainty in the minds of lay-
men regarding the selection of an en-
closure as there is in choosing a loud-
speaker. The choice of a speaker often
dictates the type of enclosure, and,
conversely, the type of enclosure
needed will often limit the type of
speaker which can be accommodated.

Having ¢xamined the various types
of speakers in last month's article, we
can now consider what types of cabi-
nets can be used with specific speakers.

lAST month the author discussed the

There are two general types of cabi-
nets. Like speakers, they are the di-
rect-radiator type and the horn type.
These types are depicted functionally
in Fig. 1. The direct-radiator category
includes bass-reflex cabinets and all
the variations of this basic design. It
is, essentially, a resonant device and
usually has to be tuned to the particu-
lar speaker with which it is to be used.
The horn type of cabinet is anti-reso-
nant and, while it does not need to be
tuned, it does have to provide the
proper loading on the speaker dia-
phragm by proportioning the expan-
sion of the horn and its throat area
and rear chamber to the particular
speaker to be used.

A good horn-type cabinet is more
difficult to design and build than a

Fig. 1. Two methods of mounting a speaker within a “box" to give the efiect of a direct
radiator or a compression-type horn-loaded system. See text for advantages of each.

CONE SPEAKER AS
DIRECT RADIATOR

(R)

CONE SPEAKER AS COMPRESSION
TYPE HORN LOADED SYSTEM
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direct-radiator type. This is just one
reason for the ready acceptance of the
bass-reflex type—its simplicity and
economy. The principal reason for its
popularity, however, is the compati-
bility of this type of cabinet with any
type of speaker or combination of
speakers, As the name “direct radia-
tor” implies, the speaker, when
mounted in the cabinet, looks directly
out at its audience. This is important
if one is planning an integrated two-
or three-way speaker unit. When such
a speaker is mounted in the cabinel.
there is no obstruction between the
tweeter and the ear, as pointed out last
month. Life is almost as simple when
using a bass-reflex cabinet for a two-
or three-way system composed of sep-
arate units. The woofer can be mount-
ed in the cut-out provided for it and
the tweeter may be mounted wher-
ever convenient by providing the prop-
er opening for it on top of the cabinet.
A true horn-type cabinet, suitable
for the living room, does not lend itself
to a coaxial type speaker. In the con-
struction of the horn it is usually
necessary to fold it up at least once in
order to squecze it into a reasonable
physical volume. The throat of the
horn usually gets tucked away within
the cabinetry and out of direct line
with the ear, as can be seen from Fig.
1B. If the coaxial type of speaker is
mounted at the throat of the horn,
the tweeter would be forced to radiate
into the base of the horn and all of its
crispness and clarity is sacrificed. For
this reason the tweeter must radiate
in an unobstructed path to the car.
If one wishes to use the horn-type
of enclosure, it would be necessary to
select separate, independent, and
matched loudspeaker units, as shown
in Fig. 2. If you want a single inte-
grated unit, then you must stick with
the direct-radiator type of cabinet.
Forgetting the matter of being able
to select the specific components of a
three-way system as against accepting
the integrated package deal, is there
any other advantage of one system
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over the other? The answer is ‘“‘yes.
There is a psycho-acoustical advantage
to a three-way system made up of sep-
arate units—it is possible to achieve
greater spatial effects which tend to
give added realism to the music. If
a triaxial speaker is used in a direct-
radiator cabinet, as in Fig. 1A, the
sound source of all three speakers

would then radiate from a single
point. In the case of the three-
way horn system, thc sources of

sound are separated by the differences
in the lengths of the horns involved so
that there is a feeling of physical sep-
aration. Moreover, the speakers are
separated by the width of the cabinet,
adding further to the illusion of acous-
tic depth.

Therc are horn variations on the
direct-radiator bhaflle theme and, like-
wise, there are direct-radiator varia-
tions on the horn theme —and there is
a large area of overlap between the
two. One excellent version of a bass-
reflex cabinet (Fig, 1A) has its port
horn loaded which means that radia-
tion from the port is given an addi-
tional hoost by coupling to the horn.
This enables it to radiate more effi-
ciently.

In addition, there are totally “‘rear-
of-speaker” horn-loaded cabinets in
which the back of the speaker looks
into a folded horn but the front of the
speaker looks directly into the listen-
ing area. Such a eabinet is compatible
with any combination of loudspeaker
components,

With the horn family of cabinets
there are several subdivisions which
must be understood in order to facili-
tate the intelligent sclection of com-
ponents. The prevalent horn design is
one that uses the corner of the room
as a part of the horn, as an extension
of the horn, if you will, Some of these
models use the actual walls of the
room to complete the horn while other
corner models have their own integral
side walls and do not depend upon the
recom walls. In some instances the
corner in which you wish to place the
cabinet may have heavy, absorbent
drapes or other acoustical treatment
which will deteriorate the action of the
horn. In this case, the corner enclosure
is made independent of the room-
corner acoustics by huilding into it its
own ‘‘corner wall.” Such a complete
horn, independent of the room walls.
is shown in Fig. 2, along with the

Fig. 2. Matched speakers are a “must” in a
horn-type of enclosure, as explained in text.

MID-RANGE
UNIT |

WOOFER
UNIT

matched components designed to be
used with it.

Another version of the corner-type
cabinet has been dubbed the “corner-
less corner horn” because it is shaped
in such a way that it will fit into a
corner or can be placed against a flat
wall. These cabinets are made in both
the horn-loaded and direct-radiator
types.

The size of the enclosure selected
will, of course, be governed by the
speaker or speakers to be used in it.
It will be found that the speaker cabi-
nets now on the market are adaptable
to a wide range of component sizes.
There are midget enclosures for 8
speakers, medium sized cabinets to
house 12" speakers, and extended sizes
for larger installations—-all of which
are available in either direct-radiator
or horn varicties. Selection of the cabi-
net will be rather straightforward if
we keep in mind that, generally speak-
ing, the larger the components, the
better the low-frequency response and
the more speaker components, the
cleaner the system. Choose your ac-
ceptable cabinet size and choose your
system for it—unitized into parts or
integrated into one- -and your choice
will automatically be narrowed to one
or two cabinets.

Now that the speakers are in the
cabinet of your choice, there is one
last detail in the auditory chain that
should be covered-—the listening room
itself. The best spot for a loudspeaker
enclosure is the corner of the room.
The corner tends to reinforce the ac-
tion of the cabinet just as an orches-
tral shell reinforces the sound from
an orchestra. Even a rectangular eabi-

LOWER CROSS-~
OVER POINT

OUTPUT

CORNER POSIT_IO&_

THE HIGHS RADIATED OVER
THIS ANGLE COVER THE
ENTIRE ROOM

FROM THIS POSITION ,*
THE MIGHS ONLY
PARTLY COVER 7

THE ROOM

\w/\.’/

| AN
7
I v | cenTER waLL
POSITION

LOWS
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Fig. 3. Corner placement of an enclosure
gives better low-frequency reproduction be-
cause the corner acts as a horn coupled to
the speaker. A corner also provides better
high-frequency coverage since the tweetecr
in this position “sees” all parts of room.

net may have its performance im-
proved when placed in a corner. Not
only will the low frequencies be great-
ly enhanced but the high frequencies
will cover more floor area of the room
when projected from a corner than
when emanating from a cabinet placed
against a flat wall. Fig. 3.

The room insulation will greatly af-
fect the quality of the reproduced
sound. A room without any absorptive
surfaces will make the reproduction
too reverberant and destroy the crisp-
ness and separation of the various
notes. The lower notes will continue
to roll around the room long after they
have issued from the speaker and will
tend to mask the following notes. In
a completely untrecated roon, standing
waves may be set up at certain fre-
quencies, giving *‘hot spots” of energy

iContinued on puge 120)
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ALL-PURPOSE ENCLOSURE —

OR 127 SYSTEMS

Part 2. Performance of some popular high-fidelity
loudspeakers in the "Fold-a-flex” enclosure and a
description of a new, unique comparator technique.

a definite effect upon the reproduc-

tion that can be obtained from vari-
ous systems. The damping effect on a
moving cone of a loudspeaker has a
direct control over the impedance
characteristics of the voice coil. The
amount of damping required will de-
pend upon the behavior of a given
loudspeaker mounted in its enclosure.
The loading effect produced by a par-
ticular enclosure design can and does
act as an acoustical brake to the
piston-like excursion of a cone in the
low frequency range. Horn type en-
closures provide this loading advan-
tage.

These are but two of the factors
influencing the behavior of a loud-
speaker. The leading manufacturers

'I'HE enclosure for loudspeakers has

of hi-fi speakers have recognized the
importance of the enclosure and have
designed cabinets to meet the require-
ments of their own loudspeakers. Such
compatibility has resulted in some
very fine systems and has greatly sim-
plified the problem of choice for the
consumer.

The audio enthusiast, technician, and
the serious student, to a great extent,
like to build their own enclosures and
to study the behavior of several loud-
speakers before deciding which is best
for their listening pleasure. The all-
purpose enclosure. described last
month, was a direct result of this
scarch for a “guinea pig” cabinet that
could meet the demands for checking
the performance of any loudspeaker
contained in but one assembly—but

Fig. 1. Five distinct speaker combinations are switch-selected for demonstration
purposes or for the study of loudspeaker behavior under various conditions.
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By OLIVER READ
Editor and Assi. Publisher
RADIC & TELEVISION HNEWS

having the essential characteristics of
the most popular enclosures: folded
horn, infinite bafile, and bass reflex.
The “Fold-a-flex"” loudspeaker enclo-
sure' was the result. A single cabinet
instead of three provided the neces-
sary housing for the experiments,

Frequency response measurements
were made under “free field” condi-
tions in an outdoor area free from
reflective surfaces. The setup included
two calibrated microphones; a dynamic
(E-V 655 and a crystal (Shure 98-
993. The low impedance 655 was cou-
pled through a high-quality broadcast
transformer to match the 1 megohm
input of the a.c. vacuum-tube volt-
meter. Because the 98-89 crystal is
designed to feed a load of at least 20
megohms it is necessary to use either
a correction factor or to modify the
circuitry. We chose the latter so that
direct readings would result in plotting
the curves. The 98-99 microphone has
an internal capacitance of 1000 mpfd.
and the cable adds another 200 ppfd.
The total then becomes 1200 pufd. The
microphone acts as a Thevenin genera-
tor with a constant voltage propor-
tional to the sound pressure and a
capacitance of 1200 mufd. connected in
series.

Our trusty Shure “Reactance Slide
Rule” shows that a 1 megohm load is
equal to the capacitive reactance of
1200 pufd. at 130 cycles. The response
of the v.t.v.m. will then be down 3 db
at 130 ecycles and will continue drop-
ping at the rate of 6 db per octave
below 130 cycles. Measurements were
wanted down to 30 cycles. It was
necessary then to connect a capacitor
of 3000 pufd. across the microphone.
This causes a 10 db drop in the out-
put of the microphone but it has the
advantage of climinating a correction
factor. The result is an essentially flat
output down to 30 cycles.

Spacing between the microphone and
the front of the enclosure was main-
tained at 36 inches. A Heath audio
gencrator (calibrated against a Hew-
lett Puackard 200 C) was used as the
signa! source feeding a Fisher TOA
amplifier to drive the test speakers.

The response curves, Figs. 2 to 4,

1 Pats, Pending
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show the effect of enclosure charac-
teristics. The advantages of a tun-
able bass reflex port are clearly shown
in the curves. The hump (at 150 cy-
cles) results from cabinet resonance
produced by an infinite bafle. Tun-
ing the port results in a reduction
of the hump and produces two equal
humps of lower amplitude which is
exactly the effect wanted. The dif-
ference can be easily distinguished
when heard in the living room. Mea-
surements made in a typical living
room all show considerable improve-
ment in bass response, When the en-
closure is used as a folded horn, either
on a flat wall or in a corner, even
greater extension of the bass range is
enjoyed.

Another innovation was made to
permit demonstration of the “Fold-a-
flex” at the New York Audio Fair in
October, Many of our readers will re-
member the remote control system
devised to show the wide difference in
the performance of single and multiple
loudspeakers under different condi-
tions of baffling.

The circuit, Fig. 1, is designed for
manual switch selection and is self-
contained. Relays were substituted in
our demo unit so that each function
could be selected from across the
room. The following components
make up the system: A 12" triaxial
loudspeaker with electrically inde-
pendent tweeter, a mid-range horn, a
small tweeter, a crossover network
(800 cycles) and another at 3500 cy-
cles. The two networks should have
a common built-in connection between
input and output. The switch is a 6-
section (1 not used), 5-position rotary
type.

Our demo unit contained an Electro-
Voice 12TRX triaxial, a T25 driver,
and 8HD horn and the Jensen RP302.
The crossover networks are E-V X-8-1
and X-36-1. Level controls permit
setting the mid-range horn and the
tweeter to best balanced listening. The
following are the functions available
as selected by the switch:

Position (1): 1-way wide-range sys-
tem. Here. the audio feeds directly to
the voice coil of the 12" duo-cone. Its
built-in mechanical crossover at 2500
cycles affords extended single cone
coverage.

Position (2): A 2-way system. This
shows the effect of adding a high-fre-
quency horn to existing 1-way systems.
Audio feeds to the 800-cycle network
and utilizes the 12" cone as the woofer
(800 cycles and below) and the horn
for 800 cycles to the h.f. limits of the
horn.

Position (3): A 3-way system com-
prising low frequency woofer, mid-
range horn (800-3500 cycles) and u.h.f.
tweeter (3500-15,000 cycles).

Position (4): Coaxial (2500-cycle
mechanical crossover) and tweeter
(3500 cycles). This demonstrates the
effect of adding a tweeter to existing
coaxial speaker systems.

Position (5): Triaxial. Showing the
advantages of single point-source

(Continued on page 157)
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A SEMI-AUTOMATIC TUBE CHECKER

By
PHIL WEISS

Here's an extra tube checker for your home service

calls that is easy to build and easier to operate.

T IS a good idea for a TV service
I technician to check all the amplifier
tubes in every set with a tube check-
er. From the customer's viewpoint,
the set will give better performance
if all the weak tubes are replaced, and
it is usually cheaper to replace a weak
tube than to wait until it goes out and
have to pay an additional service
charge. From the service technician’s
viewpoint there are many advantages:
1. It is faster and surer to spot some

kinds of tube defects with a tube
checker, than by substitution—
especially when more than one
tube is bad.

2. The number of callbacks is great-
ly reduced when all weak tubes
are replaced.

3. Many more tubes are sold, espe:
cially in older sets.

4. The tube checker has great pres
tige value in the eyes of the cus-
tomer.

ety
ST

CONTROL I
P

sz [FiLaveny
SELECTOR
6 .

Fig. 2, Schematic
diagram of the
tube checker. La-
beled points re.
fer to Table 1,

A4 * RS R6 B R? Ra
PR N T il

N7y AG > -

—_—

aa iR

PUSH
TO READ

Ri==5 megobm, V3 n. 10>

R:—8 ohm pot

Rs, Re—50 ohm, 1 ». res.

R,—22 ohm. 1 w.res.

Rs—200 ohm, 2 w. res.

R¢—2000 ohm, 5 . res.

R—4000 ohm, 10 », wirewound rcs.

R:—130 ahm, 2 . res.

Rio—3 ohm, 1 ». rcs.

Ci. Ci. C+—20/20/20 pjd., 150 ». clec. ca
pacitor

Ti—Fil, trans., 12.6 v. ct. @ 1.5 amps. (Triad

r£-25X o equrvy

[ —Interstage trans., 1:3 ratio (Triad A-31X
or cquiv.)

Rect. 1, Rect. 3, Rect. s, Rect. —Full-wave bridge
instrument vectifiecr (Conant Type M o
equiv.}

Rect. s—100 ma. seleniam rect. (Federal 10047

Si—D.p.d.t. stide switch

S:—D.p.sit. siide switch

Ss—38.p.da. spring-reiurn, normaily closed, 10+
tary switch (Contralab 1463)

Mr—0+1 ma. d.c. milliammetes
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Fig. 1. Top view of tube checker. Merely
inser! tube in its proper socket. make
one selling on the input control. and then
read the meter to determine tube condition.

Some important disadvantages to us-
ing a tube checker in the home are
that many tube defects cannot be found
with a tube checker, such as high volt-
age breakdown; it takes a long time
to look up each tube in a chart, and to
manipulate all the switches; it is ex-
pensive to provide each service techni-
cian with a tube checker; and com-
mercial tube checkers are easily dam-
aged when constantly carried about.
Also the switches give trouble when
used constantly.

The tube checker described in this
article and shown in Fig. 1, was built
to minimize these disadvantages. It
does not attempt to check all tube
types, but only about 100 of the most
common tubes found in TV sets. This
list can be enlarged or reduced, accord-
ing to the individual preference of the
constructor. The list does not include
any of the power tubes, such as 6BG6
or 6W4, since the condition of these
tubes is usually apparent from observ-
ing the performance of the TV set.

Each tube type goes into a socket
according to its pin connections. For
example: all 7-pin pentodes like the
6AGS5 go into one socket, all 9-pin tri-
odes like the 12AU7T into one socket,
and so on. There are 15 sockets in all.
They are wired in parallel by wires,
so that when any tube is plugged into
its proper socket it operates under the
correct conditions for that type. An
a.c. signal, adjustable from 0 to 10
units, is fed into the grid of the tube
under test, and the a.c. output of the
plate is read on a meter. The instru-

(Continued on page 114)
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Top chassis view of the home-built SSB
audio test oscillator. It is very compact.

transmission
needs a series of new gadgets to
test SSB exciters. The following is
an oscillator to use in place of the
microphone. This makes a convenient

SINGLE-SIDEBAND

way to tune up—-just throw the switch
and you have a tone with which vou
can monitor the transmitter on the
oscilloscope. This oscillator is especial-
ly useful when used with the 10A or
20A SSB exciter and does not tie up
any of your regular test equipment. It
can also be used with any SSB exciter
having a commercial 90 degree phase
shift network.

Fig. 2 is the response of the average
commercial 90 degree phase shift net-
work used in an SSB exciter for a
band of frequencies 200 cycles to 3000
cvcles. It is possible to have one point
in that range exactly 90 degrees. This
point falls about 1225 cycles and can
be used for alignment purposes. Some
networks may he up or down a bit.

Fig. 1 is a Franklin oscillator with
three fixed frequencies of 1200, 1225,
and 1250 cycles which would cover any
network which might he ol slightly. It
iIs necessary that the oscillator have
low output, not over .075 volt 1.ins, to
properly balance the SSB exciter and
avoid distortion. Another reason for
this small auxiliary oscillator is that
the regular oscillators with a dial are
hard to set exactly on 1225 cps be-
cause they arc not calibrated this
close. It is also hard to find the same
dial setting each time you want to
tune up.

The values given in the schematic
were measured on a GR bridge and if
followed will give the previously-men
tioned frequencies exactly as meas
ured on a Berkeley counter. Parallel
ing small silver mica capacitors {o ob
tain this value will be close enough to

(Continued on page 116)
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EDMUND H. MARRINER

Compact test unit to be used
with SSB exciters having 90
degree phase-shift networks.

INGLE-SIDEBAND
AUDIO TEST

Ri—1 megohm, V3 w. res.

R:—15,000 ohm, V3 ». ses.

Ra—120.000 ehm1, V3 w. rcs.

Ry—1350.000 olima, I w. res.

R:— 1000 ohm pot

Ri—2350 ohwm, | w. res.

R, RE—T000 ohim, 1 ». res.

C1—.0021 uppfd. mica capacitor {sce text)
=—. 0016 pufd. mica capacitor { sce text)

Cs—.0011 pufd. mica capacitor {see text)

Ci—.01 uld., mica capacitor

Cs—.05 ufd.. 200 v. capacitor

Ca—.03 ufd.. 200 v. capacitor

C:, Co*—8 ufd.. 200 ». elee. capacitor

Rect. 1—40 ma. selenium rectifier

Li—1.47 hy. toreidal coit (W. E. or Hycor, sce
text)

Ti—117 v., 40 mo. rans. (TV boaster type)
with 6.3 »., 1 amp. winding

Fi, Ja, Js—Microphone jack

$1—38.p. 3-pos. rotary switch

150%

Se—3.p.du. smitch
Vi--6J6 tube
Optional

Fig. 1. Complete schematic and parts list covering the SSB audio test oscillator.

Under chassis view.

The toroid is visible at far right, mounted on chassis lip.
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Fig. 1. Pictorial of the elements of il
6BN6 tube., showing beam of elec-
trons going from cathode to anode
through the various grids of tube.

SCREEN amD
{Fm 5}

1 ARDIDE
. - PN T

By MATTHEW MANDL

Details on the operation of the 6BN6 limiter-detector
which is now being used in many present-day TV receivers.

HE 6BN6 gated-beam FDM detector is

being used with increasing regulari-

ty in modern television receivers as
well as FM sets. This unigue tube is a
combined limiter and frequency modu-
lation detector and at the same time re-
quires much less signal input than the
conventional diseriminator or ratio de-
tector type of FAM demodulator. Thus,
only one if. stage is required preced-
ing the detector instead of the usual
two or three, and the stage of audio
voltage amplification can be dispensed
with since the output from the gated-
beam detector is sufficient in amplitude
to drive the audio output amplifier tube.

The 6BN6 gated-beam tube has an
internal construction which concen-
trates the electron beam into a narrow
stream. As shown in Figs. 1 and 2, the
major clements which are brought to
the tube base consist of the anode, pin
number 7; the quadrature electrode,
pin number 6; the accelerator grid, pin
number 3; the input grid, pin number
2: plus the cathode., pin number 1, as
well as the usual heater terminals.

The tube is so constructed that if
cither the input or quadrature grid has
a fixed potential, plate current will not
increase beyond a certain value, no
matter how positive the other grid is
made. If either grid is negative
cnough, plate current will be cut off, re-
gardless of the potential on the other
grid. Plate current cannot flow unless
both grids are abhove cut-off, and a
variation in plate current with grid po-
tential is limited in both directions,
particularly in the case of the input
grid.

52

The quadrature grid (pin 6) incor-
porates a resonant circuit tuned to the
i.f. frequency. This quadrature grid is
coupled to the input grid vie the space
charge within the tube. When clec-
trons approach the gquadrature grid,
they repel clectrons in the grid wires,
Thus, by electrostatic induction, cnergy
is coupled to the resonant quadrature
circuit. Such induced encrgy, however,
must rcach a maximum valuc before
the interchange of energy can occur
between the condenser and inductor of
the resonant circuit (flywheel effect).
Hence, a 90-degree phase difference ex-
ists between the signal voltage at the
input grid with respect to the quadra-
ture grid voltage. The potentials which
exist at the input grid and the quadra-
ture grid are shown in Fig. 3A.

The 90-degrec phase difference be-
tween the two signals permits the tube
to conduct only during the time when
both signals are above the ze¢ro refer-
ence line as shown. Thus, the average
tube conduction is a fixed value when
the signal which is applied to the gated-
beam tube is an unmodulated carricr
(the i.f. frequency of 4.5 megacycles in
intercarrier receivers). With normal
operating bias, an input signal of ap-
proximately one volt or more causes
plate current to reach saturation im-
mediately and the tube conduction in-
terval shown in Fig. 3A occurs. Thus,
a square wave of beam current is gen-
erated and the input grid of the tube
acts as a limiter, since an increase in
signal amplitude. as represented by
static, does not cause an increase in
plate current flow,

www americanradiohistorvy com

GATED-BEAM

DETECTOR CIRCUITS

When the incoming signal is frequen-
cy modulated. the change of input fre-
quency causes a phase displacement be-
tween the voltage at the quadrature
grid with respect to that at the limiter
grid. This comes about because the
quadrature resonant circuit is still
tuned to the center frequency and for a
shift of the applied frequency the in-
ductive reactance of the coil no longer
equals the capacitive reactance of the
condenser. The voltage at the quad-
rature grid will, therefore, assume a
different phase rvelationship with re-
spect to the signal at the input grid,
This is shown in Figs. 3B and 3C. Thus,
if the i.f. carrier shifts to a lower fre-
quency, the inductive reactance of the
resonant circuit becomes less than the
capacitive reactance. When the induc-
tive reactance is lower than the capaci-
tive reactance, the circuit is predomi-
nately inductive since this component
has a greater shunting effect on the
signal. Voltage leads in an inductive
circuit and, thus, the quadrature grid
voltage becomes less than 90 degrees
out-of-phase with respect to the input
grid voltage. This is shown in Fig. 3B,
and the result is that tube conduction
is increased in duration.

When the carrier frequency shifts
higher, the resonant circuit becomes
predominately capacitive (lower capac-
itive reactance than the inductive recac-
tance). Since voltage lags in a capaci-
tive circuit, the quadrature grid
potential is caused to lag more than the
90 degrees. as shown in Fig. 3C. Thus
the duration of plate current flow de-
creascs.

Since the i.f. carrier signal deviates
in frequency cach side of the 4.3 mega-
cycle center frequency during frequen-
cy modulation, the audio signal ap-
pears in the anode circuit as a varia-
tion of average plate current. The plate
load resistor (the volume control} of
Fig. 2, plus the shunting .001 #fd. con-
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denser, form an integrating network
which averages out the amplitudes of
the square waves of current and thus
produces the audio signal voltage vari-
ations. The condenser, in effect, holds
its charge between successive valleys
of the square waves.

The 470-ohm resistor in the anode
circuit is for feedback purposes. The
voltage drop developed across this is
coupled via interclectrode capacities to
the quadrature circuit to improve the
linearity of the detection system.

The variable cathode resistor regu-
lates the amount of bias applied to the
limiter grid (about 3 volts). Since this
potentiometer is also adjusted to mini-
mize intercarrier buzz as well as set the
extent of limiting. it is usually desig-
nated as the “buzz control” in television
receiver schematics. The “buzz con-
trol” is regulated so that the bias per-
mits operation on the best portion of
the characteristic curve of the tube.
The signal to the limiter grid may reach
amplitudes up to 5 or 10 volts which
normally would mean a considerable
grid current flow. This is held to a
minimum, however, by tube design so
that the input circuit would not be
damped objectionably.

Typical Circuits

Fig. 2 is the type circuit used in
some Crosley TV receivers. The cou-
pling transformer between the anode
of the 6US8 i.f. amplifier and the lim-
iter grid is tuned to the i.f. frequency
(4.5 megacycles in intercarrier TV re-
ceivers, and 10.7 megacycles for FM
receivers). The quadrature coil is tuned
to the same frequency as the sound
i.f. stage.

Sometimes a scparate resonant input
circuit is employed, as shown in Fig. 4.
which illustrates the system used in
many late Westinghouse receivers. The
gated-beam circuit is similar to the
one previously discussed except for
slight changes in component parts.
Here, the output of the first sound i.f.
amplifier has a separate resonant cir-
cuit which is slug-tuned, and the signal
is applied to the limiter grid which has
an additional inductance to ground. The
service notes for this receiver designate
a cathode voltage range from zero to 4
volts, in contrast to the 2.6 volts desig-
nated for the Crosley receiver in Fig. 2.
There is also a difference with respect
to the accelerator grid voltage as well
as the anode potential. The Westing-
house service notes indicate 100 volts
as normal on pin 5 of the tube in this
circuit while Crosley suggests 110 volts.

Fig. 4. Sound detector circuit used in Westinghouse TV sets.

The latter receiver indicates 77 volts at
the anode pin 7, while Westinghouse
shows a range from 35 volts to 200
volts.

Except for such slight variations as
cited, most other manufacturers em-
ploying the gated-beam tube utilize cir-
cuits which, basically, are identical.
This is indicated in Fig. 5 which illus-
trates the 6BN6 stage in some Zenith
television receivers. Here a single 6AU6
tube precedes the sound detector and
this 6AU6 acts as a sound limiter and
thus performs some clipping function
as well as amplifying the signal de-
rived from the sound take-off coil. The
clipping action assures a greater at-
tenuation of amplitude modulation
variations.

Alignment Procedures

Since the gated-beam circuit is rather
simple as compared to the discrimina-
tor types of detectors which may em-
ploy two if. stages besides a limiter,
alignment procedures are much less
complex.

Alignment of the gated-beam circuit
can be accomplished by using a trans-
mitted television signal. The signal at
the antenna terminals of the receiver
should be reduced sufiiciently so that
limiting action in the gated-beam tube
is prevented. At such a level, a pro-
nounced hissing accompanies the sound
output. A low ohm resistor can be
placed across the antenna terminals to
reduce the signal input. Several should
be tried until one is found which brings
the signal level down sufficiently,

When the limiting action of the
gated-beam tube no longer prevails and
the hiss is heard, adjustments are made
to the sound take-off coil, the trans-
former between the sound i.f. amplifier
and the gated-beam detector, as well
as the quadrature coil. The buzz con-
trol is also adjusted in conjunction with
the slug adjustments of the aforemen-
tioned coils, until the cleanest sound is
produced with a minimum of buzz. Ad-
justments should be made until the
sound output has good quality with
minimum buzz, even though the out-
put level may not be at its maximum
for minimum buzz. If the hiss disap-
pears during adjustments of the con-
trols, it may be necessary to reduce the
input signal by an additional amount
so that the hiss may be heard during
adjustments.

In the absence of a station with ac-
companying sound modulation, a sweep
generator may be employed. This gen-
erator should be capable of producing

Fig. 2. Schematic diagram of the FM de-
tecior circuit used in the Crosley chas-
sis 426. The 6BNG also serves as limiter.

LESS MORE
THAN THAN
+ 90* k
Lruse CONDUCTION wTERVALS ==
ta} i8) )

Fig. 3. Current flows through the 6BN6
only when there is a positive bias on both
the input and quadrature grids. The length
of time that curren! flows depends on
the phase difference between the volt.
ages on the quadrature and input grids.

the necessary 4.5 megacycle signal in
frequency mwodulated form». This can
be applied to the input of the video am-
plifier in lieu of the station signal.

Servicing Factors

If the alignment procedures fail to
reduce the intercarrier buzz to a satis-
factory level, the 6BNG6 tube should be
tested or a new one tried. If a new
tube does not help, the a.g.c. system of
the receiver may require adjustment,
If the a.g.c. circuit is functioning prop-
erly, the fault may be due to improper
tuner tracking or video i.f. alignhment,
If this has been checked without re-
ducing buzz, the component parts asso-
ciated with the gated-beam circuit
should be checked and compared with
the values given in the service notes.
Voltages should also be tested and com-
pared with those given.

When parts are replaced, care should
be exercised with respect to lead-dress.
The leads of new resistors and con-
densers should be trimmed to the same
length as the original components and
the units should be placed in approxi-
mately the same position as the old
parts.

A defective bypass condenser in the
cathode circuit of the gated-beam tube
will upset the hias on the grid and may
increase the intercarrier buzz level. An
improper setting will also increase the
distortion factor. Distortions will also
prevail if the other bypass condensers
hecome defective. 36—

Fig. 5. Sound detector circuit used in Zenith TV receivers.

6BNG
FM DET. 470

15T SOUND I F

64U6
128 1103 SOUND LM,

005
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.005 27K
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6BN6
SOUND DET. 630 ol

L

IMEG 2 g
VOL $TQ SOUND
CONT. TouTPUT AMP.
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Front panel view of “Globe Scout 65.”
a bandswitching ham transmitter which i i
is designed for novice ticket holders.

=
=7
—

THE
“GLOBE SCOUT=

By

LEO I. MEYERSON, woGFo
World Radio Laboratories

Details on a new transmitter which covers all bands from
10 to 160 meters. Power is 65 watts c.w., 50 watts phone.

the first 60 turns closewound, tapped
at 30th and 60th turn. Then wind 14
turns on % "” space with tap at 14th
turn, then 4 turns on %" space with

use of standard 160 to 40 meter crys-
tals and provides more than cnough
harmonic output to drive the final to
full output. Bandswitching is incor-

HE “Globe Scout 63" transmitter is
Ta gencral-purposce, 65-watt c.aw., 50-
watt phone, bandswitching trans-
mitter covering 160 meters through 10
meters and designed for the begin-

ning or experienced amateur or as the
"second”  transmitter for the higher
powered group of hams.

tap at 4th turn, then another 4 turns
on 33" space.

Circuit Functions

porated in this stage and the cathode
keying is crisp and clear on all banids.
On straight-through opcration, the ex-
citation to the final stage may be in

While designed primarily as a fixed Oscillutor: The oscillator circuit excess of requirements; in this in-
transmitter, it has also been used as a was primarily designed for crystal stance, the oscillator tuning control
mobile unit by amateurs and CAP  opcration, although any v.f.o. with an  must be detuned slightly to reduce
groups, since it is merely necessary  output of 2 to 5 watts will work the amount of drive to the proper
to pull the jumper plug on the back cqually as well. The stage employs level. The oscillator stage is capacity
of the chassis and plug in a d.c. power  controlled regeneration allowing the  coupled to the final amplifier.

supply. We suggest the use of a 400
volt, 200 ma, d.c. supply.

This transmitter has a 6146 final
tube with a 6F6 oscillator using the
hot cathode circuit. Complete coverage
of 160 through 10 meters is obtained
by use of 160-, 80-, and 40-meter
crystals. The oscillator stage is casily
driven by a small v.f.o. t(such as the
Lysco model 382). The specech ampli-
ficr consists of a 6SJ7 and a 6C5, with
A 616 as modulator in a combination
of Heising and screcn-grid modulation
which provides ample audio power to
fully modulate the final.

A high-impedance microphone input
is provided. Metering is done in the
final grid and final plate. A pi-net-
work antenna tuner with “L” section
is utilized in the output to match
most types of antennas. The power
supply is scif-contained.

All parts are standard with the ex-
ception of the coils and bandswitch
which may be purchased from the
manufacturer.

The oscillator and final coils may
also be wound by the builder as fol-
lows: Oscillator coil, L:—72 turns of
#28 enameled wire closewound on 1”
form with taps at 45 turns and 61
turns. The final coil, Ls, has 82 turns
of #22 cnamcled wire on 17 form with

Rear view of transmitter. This particular unit is commercially available in kit form.
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R.F. Power Amyplifier. This stage
employs a 6146 tube operated as a class
C amplifier. Two types of bias are ap-
plied to this stage; one is cathode, or
self bhias, and the other is excitation
bias. The cathode of this stage is
keyed as is that of the oscillator. The
final operates straight-through on all
hands except 10 meters where doubling
in this stage does not affect the out-
put to any appreciable extent. Design
of the plate circuit in the final stage
utilizes bandswitching plus a pi-net-
work. The pi-network allows matching
into various antenna impedances.

Speech and Modulutor. The speech
amplifier circuit is of conventional de-
sign, utilizing a 6SJ7 tube, The am-
plified specch signal is fed into a con-
ventional 6C5 driver stage through
the volume control. Latest components
such as printed circuit “Couplates” are
utilized; thesc refinements increase
efficiency and ease of wiring. Capacity
coupling is utilized between the driver
stage and a modified Heising-type mod-
ulator circuit, Modification of the origi-
nal Heising circuit consists of heavily
modulating the screen of the 6146, as
well as the plate. Metering of either
the final grid or final plate circuits is
provided with a dual scale meter for
constant monitoring of circuit opera-
tion.

Power Supply. The power supply
utilizes a 5U4G tube as the rectifier.
The voltage and current supplied are
500 v.d.c. @ 200 ma., which is ade-
quate to power the complete trans-
mitter. An auxiliary socket mounted
on the rear of the transmitter pro-
vides for external power such as would
be required in a mobile installation.
Power requirements for mobile opera-
tion are 6 v.de. @ 4 amps. and 300
to 500 v.d.c. @ 200 ma.

General Information

A two screw terminal strip (labeled
“Antenna Relay”) on the rear of the
chassis, provides a 115 wv.a.c. source
when the transmit switch is in the
“on” position. This provides the neces-
sary voltage for an antenna change-
over and receiver disabling relay.

Operation and Loading

A good electrical ground connection
to the chassis of the transmitter is
essential to  efficient operation and
proper loading of the final stage. An
antenna length of hetween 60 and RO
feet, at least 15 feet elear of the
ground, has been found to be almost
ideal for all band operation. A folded
dipole type antenna for any band. will
match into the pi-section very well,
neceding no extra matching section.

The extra coax connector labeled
“Doublet” is used with doublets on the
80- and 160-meter bands, or with an-
tennas on the higher bands (40-10
meters).

Tune up procedure for the pi-section
is simple, but care must be exercised
s0 that you do not inadvertently tune
to a harmonic of the fundamental sig-
nal. The proper tuning point on the
final tank is indicated by a sharp,
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PLATE 56 '
Ce 13

R:i. Re—47.000 ohm, V3 w. res.

Rs—120 ohm, Vy w. res.

Ry—27,000 ohm, V3 w. res.

R:=—22 ohm, V3 w. res.

R:e—450 ohm, 10 w. wirenwound res.

R—"arositic suppressor ( Ohmite P.300) (Sce
Ls) 56 ohm, I w. res.

Re—36 ohm, V3 w, res.

Ry—12,500 ohm, 10 w. wirewound res.

Ri—.4 ohm meter shunt

Ru—3000 chm, 10 w». res.

Ru—47,000 ohm, V3 w. res.

Ris—2.2 megohm, V3 w. res.

Ruy—2200 ohm, V5 w, res.

Ri;—500,000 ohm rolume control with switch
(5s)

R1s—1500 ohm, V3 ». res.

Ri—30.000 ohm, 10 », nirewound res,

Rie—22,000 ohm, 2 ». res.

Ris—20,000 ohm, V3 w. res,

Ree—220 ohm, 2 w. res.

C1—25 pupjd., 600 v. capacitar

Ce—120 ppfd.. 600 v, capacitar

Cs. Ci. Cs. Cu, Cs, Cro. C2—.005 pid., 600 v.
disc capacitor

C:—75 uufd. var, capacitor

C—33 upid, capecitor

C1—.001 pfd., 600 v. mica capacitor

Cus, Cu—363 pufd. var, copacitor

Cu, Cts. C1r, Cre—16 ufd., 350 v, clec. capac- Vi—6S8J7 tube
itor Vi—6C5 tube
Cis—23 njd.. 25 ». elec. capacitor Vi—6L6 tube
BAND OSC. TUNING FINAL PLATE TUNING

10 Ya Ya

15 Ya Ya

20 Ya YVa

40 Ya Y2

80 Ya Y2

160 Yz Ya

C:, Ciso Cuzy Cos—10 pfd., 450 v. elec. capac-
itor

C:. Cou—.008 pnfd.,

CH:, CH:—8 hy., 150 ma. choke

Fr—3A4G, 3 amp. fuse

Ji—Closed circuit key jack

J—Closcd circuit mike jack

L. Jy—Chassis type coax conneclor

L—Osc. plate coil (See text)

L—Tepped osc. coil (See text)

Li—DPi-network final coil (Sce text)

Li—20 1. B&W #3016

Li—Wound o Rz (9 turns $#20 wire)

PC+—DPentode Couplate (Ceniralab PC-91)

PCr—Triode Couplare (Centralab PC-81)

PLI—6 v. pilot light

PL:=~117 v. pilot light

RFCy, RFC:=—35 mhy,, 30 ma, r.f. choke

RFC+—2.5 mhy., 200 ma. r.}. choke

S1Se=Twao-scction. six-pasition bandswitch

Sr=—0D.p.s.t. switch

8. Ss—D.p.da. switch

Ss—8.p.s.t. switeh fon Ris)

Tr+—Pawer trans, 1000-1100 v, ¢.t. @ 200 ma.,
Sv. @ 3 amps.; 6.3 v. @ 4 amps. (Chicago
PCR-200)

V1—6F6 tube

V.—6146 tube

Vi —3U4G tube

Complete schematic dicagram and parts list covering the “Globe Scout 65,

This

transmitter is available in kit form or may be built from available components.

clean and low dip in plate current with
the plate tuning capacitor approxi-
mately half meshed. When attempting
to load with the antenna load control,
do not operate with the loading capac-
itor at minimum capacity as this pro-
duces excessive reactance and will lead
to excessive harmonic radiation. The

www americanradiohistorv. com

loading capacitor should load gradu-
ally but firmly from maximum capac-
ity., and should show full load at half
of its full capacity. Antenna trim-
ming or lengthening is the obvious
remedy for any faulty loading condi-
tions.
(Continved on page 113)
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1954 TV RECEIVER SPECIFICATIONS

Conclusion of the list of mechanical and electrical specifications
on 1954 Television receivers for service technicians.

VR S I A
TUNER| LF.t | VIDEO: | AUDIO SWEEP* | PsS. | CRT | e ;"'URES
[48A3  6AF4 |6CBE | IN64 leaLs  |eBOS, 6C4 [1B3  |17HP4 w5 | 14 | 188 10
6BZ? |6CB6 |6AHS6 6AUS  |6C4, 654 5U4  [21YP4 '
o 6U8 iscas 6AVE 6SN7, 6SN7 ‘ ’
Sg . 166 (6W4 . |
Eé #8C3  |6AF4  [6CBE [imes  leas  |eBL7. 6c4 (1B |24CPaA 4575 16 11 [ 185 | 10
B €BZ7 (6CBS [6AH6  |6AU6  |6C4, 6CD6 5U4  |24TP4
BUB  |6CBG |sAVe  |esNZ, 6sN? i
| leve {ewae | ‘ '
_— || ) — .
lvazas (6BZ? |6CBE | IN6O IGAUG |6aLS, 6AUS 1B3GT [21YP4 45.75 165 | Swips | 228 (10,12,
V2247 6X8  |6CB6 | or 6BKS  |6AX4GT,6BOEGT|SUSG |2IFP4A|  45.75 16.5 or | 225 | Audio
V2263 6CB6 |ING4 SBN6  |6SNIGT, 12AT7 (SUG |21YP4 |  45.15 165 | 1 T| Noise
?rém“ 6AUG 12AU7, 12BHY |21YP4 I 45.75 16.5 1 225 | Control
[12BY? |
& - i ‘ ‘ |
¥ vaso [6BOTA |6CB6 |1N6O |BAU6  |6ALS, 6ASIGT  |1B3  |24CP4A|  45.75 : 185 | Strips 300 10, 12,
g or  [6CBE | eor 6BKS | 6AU6, 6AX4GT |5U4G [24TP4a o Audic
0 |sBz7  |6CB6 |1N64 |6BN6  |6BLIGT,6C4  |SU4G I ’ n Noise
E l6x8 6AU6 I |6cD6G, 12AT: ‘ | Control
) | | 12BY7 12AU7, 12AU7 ! _ ! :
g | 1 | |
|v2z60  |6BOTA |6CB6 |1N64 |sBKs  |6ALS, 6AUE \B3GT 17LP4 45.75 15 Stripa 290
or |6CB6 |6BKS 6BN6  |6AX4GT, 6BQ6G |SU4G inqu | or
l6B27  |6CBS6 | |12aU7, 12AU7 f 1
[ |6x8 | 12BH?
vaz10 | ; 45.75 15 n | 290
lsM20  6BKIA |6CB6 |1Ne4 6AOS  |6AH4GT.SAQIGT IBIGT 1TLPY | 48.15 14 Strips 188 5, 10,
19mM21  |6UB  |6CBE [1zax7 |6AUE  |6AX4GT 6BOGGT 5U4 zwm or 12
19M22 lsce6 |12BYT lSBNS |scss, ssn1GT |2wp4 1
‘ | [ (12837 ‘ |
| | f [ ! ' 1
20M20  |6BKTA [6CB6 |14 6AU6  |6AH4GT,GAQIGT LBIGT |2IEP4A|  45.75 18 | Strips 260 5, 10,
e {6U8  |6CB6 |12AX7* |6BKS  |6AX4GT,6CD6 |5U4G |zu:pml or 12, Video
g i 6CBE |12BY?  [6BN6  |6CS6, 6SNIGT  [SU4G 11 [Amplisier
E [ I 12AX7 l I | ‘ Response
N | 1 | Control
[oom21  l6BK7A |6cBe |1N64 6AUG  |6AQTGT.6AUSGT IBAGT |24CP4 [ es18 18 | Strips 215 5,10,
6US  |6CB6 |12AX7* |6BKS 6AVSGT|SU4G |24CP4A| or 12, Video
6CB6 |12BY7 |6BN6  |6CDS, 6CS6 SU4G Izn:pa 1 |Amplisier
6SN7GT, 6V3A |Ruponu
12AX7* I IContrc:l
1
|

1. Video i.f. tubes only. 2. Includes detector and a.g.c. 3. Includes sync section and a.f.c. 4. CRT 2nd anode voltage. 5. Removable
safety glass. 6, Local-fringe a.g.c, adjustment. 7. High-fidelity sound. 8. Aluminized picture tube. 8. TV.radio-phono combi-
nation. 10, Built-in antenna. 1l. 82-channs] tuner. 12, Adjustable dial light. *Part of tube is used in another section.

If you would like us to publish a similar table listing the specifications on 1955 TV receivers. write to RADIO & TELEVISION
NEWS. 366 Madison Avenue. New York 17, N. Y. Tells us also which specifications you would like us to add to this table.

RADIO & TELEVISION NEWS
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Twa new TV chossis
by Admiral, wsing
priated witing ossem-
blies lor complete -
ceiver seciions  such
as saund, ik “elg

other major TV manufacturers

have recently begun to use printed
wiring in certain subassemblies, Now
a complete television recciver made up
of printed wiring asseniblies has been
demonstrated by Walsco. As produc-
tion techniques are further improved
and cireuitry becomes more standard-
ized, the use of the printed wiring
system in TV receivers will become
even more widespread. This will re-
quire a different approach from the
point of view of the man who has to
troubleshoot and repair TV sets. Re-
pairs in printed wiring assemblies are
somewhat different than for conven-
tional chassis; this article shows how
parts replacement and other chores
can be handled without damaging the
assembly.

Jefore going into technical details,
the terminology of this new method
should be understood, Printed circuits,
as usced in hearing aids, vertical inte-
grating networks, cte., involve the
printing of capacitors, resistors, and
coils on a ceramic base. Printed cir-
cuit assemblies usually cannot be re-
paired, but must be replaced entirely.
Printed wiring. the type of assembly
deseribed in this article, uses stand-
ard ecomponents, but in place of inter-
connecting wires there is a thin pat-
tern of copper foil, bonded to an in-
sulating material. Either eyelets or
holes in the insulating material filled
with solder hold the components indi-
vidually by their pigtails, Larger parts
are mounted with straps, sockets, cte.
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ADM!RAL. MOTOROLA. and several

LTER H. BUCHSBAUM"

RADID & WHEWS :

Television Consultant

You will be seeing more and more printed wiring in
TV sets; learn how to troubleshoot and repair them.

A typical basic printed wiring plate
is shown in Fig. 1. Here the paths of
the conducting copper foil are clearly
shown.

Manufacture

The most widely used method of
making printed wiring sections starts
out with a copper-clad laminate con-
sisting of a sheet of Bakelite or simi-
lar material bonded onto a thin cop-
per foil. The desired pattern is trans-
ferred from a drawing onto a printing
matrix by means of photo-engraving
methods. This master matrix then
prints the pattern. with a special ink,
on the eopper surface. The ink used
is an aecid resisting material which
covers the copper at those points
where a eonductor is desired.

Next, the entire assembly is dipped
into an acid bath which removes all
the copper not covered with the spe-
cial ink. After a neutralizing and
eleaning bath the section is ready for
assembly. In some instances the cop-
per foil is plated before assembly
whieh requires reverse printing and an
acid whieh is more active on copper
than on the plating material.

Some printed wiring sections have
conductors on both sides with holes
as connections between the two sides.
In many such instances the inside of
the hole is plated through or else an

wwWw americanradiohistorv com

evelet is inserted. The practice of
using cyelets at all holes results in a
stronger joint and ultimately simplifies
parts replacement.

The original copper foil after print-
ing, etching, and cleaning is often only
about 0.001 inch thick and naturally
very fragile. To connect resistors or
capacitors to this very tkin foil re-
quires that at the junetion point some
mechanical anchorage be  provided
since the copper foil itself is insufli-
cient support. The usual practice is
therefore to trim and bend the leads
from the components to standard
lengths and then insert them into the
proper holes, bending them over the
copper foil on the other side. The
body of the component is then sup-
ported by the insulating board and
does not rest on the two pigtails.

After all components are in place,
the entire assembly is dip soldered.
This process requires a snecial flux
and a closely controlled temperature
and timing eycle. In many places the
dip soldering operation is done ecom-
pletely by machine and this usually
makes for a cheaper, more uniform
product. During the soldering all
holes should fill up with solder and all
connections are made at one time. A
cleaning bath to remove or neutralize
the flux finishes the process. In some
instances the residuc of the flux is a
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Fig. 1.
serve as wiring in white,

wax coating which is left on to pro-
tect the printed wiring against mois-
ture. Other manufacturers finish the
assemblies by spraying them with a
varnish or similar moisture resisting
material.

In order to fully utilize the printed
wiring method, many special compo-
nents were developed. Potentiometers,
tube sockets, switches, and electrolytic
capacitors arc now available with
terminals that mount on printed wir-
ing and can be dip soldered. When
such componcnts become defective the
exact replacement part must be used
in most instances, This means that,
as printed-wiring type reccivers be-
come more popular, the TV service
shop must carry additional stocks of
special parts.

Troubleshooting

At the time of writing only the
Walsco TV chassis employs printed
wiring throughout. Most other manu-
facturers use the printed wiring por-
tion only for certain subassemblies
such as the audio section, or the i.f.
section. The Wulsco model PC-9 chassis
has a total of 25 tubes and is made
up of 10 scparate subassemblies, nine
of which are of the printed wiring
type. A rcar view of the chassis is
shown in Fig. 5, illustrating how con-
ventional if. shield cans, capacitors,
and other components are mounted on
the printed wiring subassemblies.

The service technician can use con-
ventional TV troubleshooting methods
to trace the defect in a receiver to a
particular section and then proceed to
find the defective component. If. for
cxample, the entire i.f. section is
mounted on one printed wiring as-
sembly. the service technician can re-
move the individual subassembly from
the main chassis for further test. In
locating the trouble spot or making
various mecasurements, connections can
usually be made to the different resis-
tors and capacitors from the same side
on which the components are mounted.
simply by clipping dircctly to their
lcads.

Although in some printed wiring
systems the conductors and compo-
nents are located on both surfaces,
most TV receciver applications usc only
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Phenolic plate showing the copper clad portions which
The large holes take tube sockets.

Fig. 2.
shown here.

one side for the actual wiring. Where
conductors arc found on hoth sides it
is important to remember that the
eyelets or solder-filled holes in the
insulating material seérve as connce-
tions from one side to the other and
usually hook circuit clements together.

Another important aspect of printed
wiring troubleshooting is the relative
fragility of the assemblies. Never rest
a chassis on a component or any por-
tion of the printed wiring assembly,
Even if no break occurs, the flexing of
the insulating material may be enough
to injure a conncction or a lead. Gen-
crally, it is good practice to service
printed assemblies in the chassis or
clse lay them on a soft, non-abrasive
surface., The usce of pin type probes on
the printed wiring should be avoided
since cven a slight slip of the tost
probe can break a conductor, loosen
an eyclet, or otherwise damage the
unit, Alligator or crocodile type clips
should likewisc not be hooked onto
joints which could possibly peel off.
Another thing to watch for in trou-
bleshooting is to keep the printed wir-
ing assembly away from soldering
irons, infrared lamps, or other sources
of heat. The solder used in the dip-
soldering operation usually has a low
melting point and cxcessive heat can
do considcrable damage.

In troubleshooting for an intermit-
tent defect in an ordinary TV recciver
it is common practice to tap tubes and
various parts, pull leads, and probe
and scratch connections to find the
intermittent.  This method must be
modificd for the printed wiring as-
sembly. Visual inspeetion is most help-
ful in this instance. Where a broken
wire could not be seen through the
insulation or slecving, the printed wir-
ing assembly clearly shows all con-
ductors, and breaks in them are easily
spotted. Intermittent components are
not as casily located. but there are
certain  typical troubles inherent in
the assembly method of printed wir-
ing,

As mentioned previously, the pig-
tails of the rosistors and capacitors
arc trimmed and bent to their proper
lengths either by machine or else in
some kind of jig. Occasionally, some
components have a weak spot in the
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The method of repairing a break in printed wiring is
A piece of hook-up wire is shunted across the break.

leads or clsc are dislocated in the
crimping jig, with the result that the
lead tends to break intermittently at
the bending or crimping point. Look at
the junction of the individual leads and
the body of the component when this
type of intermittent is encountered.
Another possible source of intermit-
tents is at the holes through the base
board. As can be seen from Fig. 1,
the conducting ring around each hole
may not be concentric due to slippage,
shrinkage., or misregistration of the
pattern and this may result in a faulty
connecting joint. If the copper doces
not circle the hole. subscquent plating
or dip soldering may also be weaker
and with some added strain an inter-
mittent joint may result.
Intermittent tube pins are no more
frequent in printed wiring than in an
ordinary tube socket, but if onc is
found it is usually harder to repair.

Repairs

If troubleshooting requires no new
technique, the repair of defects found
in printed wiring assemblies is certain-
Iy different and often more time con-
suming than for standard wired mod-
els. For one thing. the unsoldering of
the dcefective component is consider-
ably more difficult since extreme care
must be taken not to damage the
assembly. The simplest way to remove
a defective small component such as a
resistor or pigtail-type capacitor is to
cut its leads off ncar the body. Then,
by carefully heating the joint with a
small soldering iron, the loosce pigtail
wire is gently pushed through the hole
and cxtracted at the other side. Never
try to apply heat at the joint and pull
the crimped end of the pigtail through.

Large componcnts are  usually
mounted by a strap in addition to the
soldered terminals. A good example
of this are clectrolytic capacitors
which have a mounting strap eycleted
directly to the printed assembly. After
having clipped the leads of such a ca-
pacitor and temporarily substituted a
replacenmicnt, the mounting cyelet must
be drilled out carefully before a new
capacitor can be installed. In drilling
out eyelets and rivets, the major dif-
ficulty is the tendency of the cyelet
to spin with the drill. One simple way
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to avoid this is to rest the head of
the eyelet or rivet on a piece of sand-
paper and drill against that. The fric-
tion of the head against the sandpaper
usually prevents spinning and the drill
then makes short work of the eyelet.
Another quick method for rcmoving
rivets is to use a small grinding wheel
attached to an electric hand drill.
Grinding off the head and pushing the
body of the rivet through with a cen-
ter punch is often simpler than drilling
a rivet out. but care must be taken
that the grinding wheel does not slip
and damage other parts.

In addition to the use of rivets and
cyclets, some large components are
staked to the Bakelite board. This is
usually done with metal tabs which
fit into rectangular slots in the board
and are staked or bent after assem-
bly. The best method of removing this
type of fastening is to carefully grind
off all projecting metal until each
tab can be withdrawn smoothly. Bend-
ing or attempting to break these tabs
off can result in breakage of the in-
sulating board or, at least, damage to
the mounting slots which will prevent
replacement with the identical part.
In replacing a staked lug or tab, the
staking operation can be performed
with a small chisel or sharpened
screwdriver and a light tap hammer.
Be sure to work against good support
since otherwise the insulating board
can be damaged.

In replacing small components such
as resistors and paper or ceramic
capacitors, be sure to trim and bend
the leads properly before actually
mounting the part. Fig. 4A shows the
correct method of mounting a com-
ponent by its leads. Note that the
body rests flush against the Bakelite
board while the leads are bent over
at the other side, resting against the
copper foil. By leaving one or both
of the pigtails loose, as in Fig. 4B, the
weight of the component is made to
rest effectively on the solder connec-
tion. In time, it is possible to peel off
the copper foil and, with the aid of
vibration, a broken copper conductor
may result. In printed wiring assem-
blies which use an eyelet or a through-
plated hole for each connection, the
likelihood that the foil will pecl off is
decreased and the solder joints can
support more weight,

Another possible mistake in install-
ing a replacement part is to tighten
the bent-over pigtail too much. This
creates a stress causing either the
Bakelite to bend, the copper foil to
tear, or ¢lse the pigtail to pull out
of the component in time. A word
should be said here about bending pig-
tail leads on resistors and capacitors.
Never bend a lead closer than 'sth
inch from the body of a !2-watt car-
bon resistor. Make the minimum hend-
ing radius larger as the wire thickness
increases. For a 2-watt carbon resistor,
the pigtail should be bent at least 4
inch from the body.

If the copper foil forming a con-
ductor is broken, the best way to re-
pair this is by shunting a piece of
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hook-up wire between the solder joints
which the bhroken lead has connected.
Fig. 2 shows how such a break is re-
paired. In this instance the large
metal area at the lower left is a
ground strip and the broken conduc-
tor was connected from the 2-watt re-
sistor to ground. A short length of
hook-up wire has been connected in
place of the broken piece.

In many instances the eyelet or
terminal hole is not readily accessible
for repairs and then it is best to con-
nect directly to the proper leads. Sol-
dering on printed wiring is not the
same as for ordinary wiring. Remem-
ber. the solder used in printed assem-
blies is not of the common rosin-core
type; its melting temperature usually
is much lower than the solder used for
general service work. On some printed
wiring assemblies, a protective coat of
lacquer is sprayed on after dip solder-
ing. Before heat is applied to such
an assembly, scrape off the layer of
lacquer carefully at the joint with a
dull knife or file. Some assemblies
have a wax coating which is part of
the flux used in the dip soldering
operation. This coating can remain,
but will smoke and smell slightly when
heat is applied.

Fig. 3 shows a preferred method of
soldering a new component into place.
A small iron tip, rounded and without
sharp points, is used. The soldering-
iron tip is applied to the pigtail wire
and never directly to the copper foil.
Melt the solder, let it flow, and im-
mediately withdraw the iron. Too
much heat from a powerful iron can
melt the low temperature solder in
nearby holes and loosen some connec-
tions. In general, the small soldering
irons of the 25- to H0-watt sizes are
best for printed wiring repairs. Al-
ways use some type of flux to help
dissipate the heat from the soldering
iron. The rosin flux from the new
solder should be cleaned off, ecither
with alcohol or else by wiping with a
cloth while the joint is still warm.

Fig. 5. A verlical-
chassis receiver con-
structed entirely of
printed wiring sub-
assemblies. This set
has a separate tur-
ret tuner, remotely
controlled, shown at
the lower left side.
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RIN PRINTED
FIBRE SOLDERING: wIRING
1
COMPONENT
BLOCK BLOCK
TABLE
Fig. 3. When making repairs to a print-

ed wiring board, support it as shown.

"TE COMPONENT
. — T T

PRINTED
(a) WIRING

SOLDER~

THRUST

COMPONENT

—
PRINTED WWRING
PEELS OFF
[{:}}

Fig. 4. The correct and incorrect
way of mounting components on print-
ed wiring boards. The result of us-
ing excessively long component pig-
tails for a repair is shown in (B).

In the illustration of Fig. 3, the
assembly rests on two blocks rather
than on the component. Holding the
printed assembly properly while work-
ing on it is of great importance since
otherwise it is very easy to damage
parts and connections. QOne satisfac-
tory and simple way is to put extra
long tube shields on some of the tubes
and rest the assembly on these shiclds.
Another method utilizes a stiff card-
board box, with the rim of the open
box supporting the Bakelite board.
More elaborate supports can be made
by using long serews and nuts through
the regular mounting holes and resting
the board on these screws.

The great advantages of using print-
ed wiring in manufacturing make it

(Continued on page 155)
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By BERT WHYTE

HE Christmas scason is here again, a fact

which occasions much rejoicing among high-
fidelity enthusiasts. They can look forward
to someone (or perhaps themselves) gifting
them with a new amplifier or speaker. or
perhaps a nice big batch ol new recordings.
They might even be the happy recipient of a
shiny new tape recorder. Which Dbrings up a
point. Lver since 1 began to review pre-
recorded tapes, I have had a succession of
very sad, and sometimes very irate letters
from tape machine owners. Someone had
done them dirty, they moaned. Their plight ?
That old debbil equalization! Seems they
had dug deep into their jeans for a copy of
one of the new pre-recorded tapes, and
instead of sweet music, they heard a dis-
corclant dub! Yes, they found out the hard
way that there is a great deal of variance in
the playback cqualization of tape machines.
In fact, the problem of differing equalization
among the many makes of tape machines, is
far more serious than was the recently re-
solved case of phonograph records. You see,
the engineering staifs of the various compa-
nies who make tape recorders, have their own
particular ideas on how a record and playv-
back head should be constructed and what
kind of electrical circuitry is involved. There

is no standardization of equalization in the
tape machine business. All that exists is a
very tenuous and  unenforeeable clause in
the NARTB “suggested standards™  guide,
which propeses certain standards of equaliza-
tion. A few of the large professional manu-
tacturers adhere fairly close to these stand-
ards, although they arrive at the results by
different methods. The manufacturers who
make the small non-pirofessional tape ma-
chines ignore these proposals and the result
is chaos. However, it must be said that the
engineers of these companies are not just
being “pig-headed.” Thev have plenty of
valid reasons for their non-conformity to a
single standard. Cost is a very big factor.
Another thing is the desire for increased
frequency response at the slower tape speeds.
This is done to increase the sales appeal of
a unit, and it carries with it the penalty of
non-standard equalization. You may be very
proud of your unit which gives vou *12.000
cveles at 714 in. per sec.”, but remember this

. . treble equalization with anywhere from
11 to 23 decibels of boost is necessary in
some miachines to achieve such high frequen-
cies. When yvou play back a pre-recorded tape
which was recorded on a professional ma-
chine utilizing far less boost, naturally all

Gaite Parisienne
Les Patineurs

Super-i versions of these old favoerites.

Liszt Piano Recital

Orazio Frugoni. pianist. Vox PL8800

Goced piano sound.
Violin Concert

recording of more than uncommon merit.
Paganini Recital

Sarasate Recital

Christmmas Organ Music
Fritz Heitmann, organist.

hude, and others.

A CHRISTMAS RECORD BUYING GUIDE

The Boston "Pops” conducted by Arthur Fiedler, RCA Victor LMI1817

Fiedler is a master with this sort of thing.
Some terrific wood block, snare, and bass drum sounds in the "Gaite"!

If you are locking for some wild and wooly piano in the grand old manner, this is
for you. In the "Dante Sonata,” and others, Frugoni whips up quite a pianistic storm.

Joseph Szigeti in works of Bach. Tartini, and Handel with Columbia Symphony
Orchestra conducted by George Szell and Carlo Bussotti, pianist.

Szigeli shows off his fabulous skill and versatility in a pair of violin concertos with
Szell and in a pair of sonatas with Bussotti.

Ruggiero Ricci, violinist with Louis Persinger, pianist.

Ruggiero Ricci, violinist with Louis Persinger., pianist.
For those of you who like virtuoso violin playing, this is a rare treat.
the brightest young talents today and his technique and tone are amazing, especially
when reproduced with the tabulous clarity of this recording.

Telefunken LGX66009

One of the most agstute masters of the organ plays Christmas hymns of Bach, Buxte-
Telefunken has always had a great reputation for the quality
of their crgan recordings and this is no exception. Very clean-lined, luminous sound
with properly sonorous pedals in the right places.

Columbia ML4891

Music making of very high order and

London LL-1005

London LL-962
Ricci is one of
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that vou get is a screechy caricature of the
music. There are other variations on this
theme with the results always the same | . .
tapes recorded on one machine do not nec-
essarily sound good when plaved back on a
different machine, What can vou do to cor-
rect this situation? Not much, I'm afraid.
The prospects for agreement among engi-
neers for a standard equalization are pretty
remote at this writing, If vou own a pro-
fessional-type unit which normally doesn’t
include an integral amplifier, vou should
have no trouble. They can thus be con-
nected to the preamp of a hi-fi amplifier and
judlicious use of the bass and treble tone con-
trols will give vou a balanced sound. Most
of the less expensive “home type” machines
have an output jack for connection to an
external speaker. While it is less easv of
acconmplishment, there is no gootl reason why
an output jack could not be provided on
these machines which would bypass the in-
tegral amplifier and allow connection to a
tone control preamp. As with the professional
units, this woull allow vou te balance the
music to vour particular requirements. It
is possible that this maoditication has bheen
incorporated in some of the newer models
which will be shown at the Audio Fairs, 1
will investigate and report to you what 1
find. If no help is {orthcoming, mavhe vou
can rise up in vour collective might and peti-
tion the manufacturers to get on the ball!
Christmas is, of course, the season for
giving as well as receiving. In addition to
the usual reviews, I will list some recordings
old and new. which vou can use as a “eift
guidde” in buving for vour friends, or for
.. yourself. To all my friends evervwhere
. a most jovous and Merry Christmas!!
Fquipment used this month: Electrosonic
cartridge, Fairchitd arm; Components Cor-
poration turntable; Fisher 50-C preamp: Mc-
Intosh 30-watt amplifier, Jim Lansing 1234001
two-way horn speaker; Ampex 600 tape
equipment.

STRAUSS., RICHARD

SALOME

stel Goltz, Salome; Julius Patz:
Herod; Margareta Kenny, Herod
Hans Brann, Jokhanaan: Anton Dermo
ta, Narraboth. The VYienna Philhar.
monic Ovehestra econducted by Clemens
Krauss, London LL1038/39. RI1AA
curve. Priee $11.90.

The things that happen in this age of LP!
The echoes of Columbia's good but not out-
standing “Salome” of a few months awo,
have hardly died away, and here we are with
a new cdition from London. This recording
is a bird of a different feather, however. [t
will take a formidable combination of solo-
ists and orchestra and conductor to supplant
this version. In fact. I doubt that few record
companies will be foelhardy enough to under-
take such a venture. This is not to sav that
this recording is faultless. Looking at the
over-all picture, there is room here and there
for improvement, But, hy and large, this is
the most exciting “Salome” on records. This
is a dramatic work and onc that is terribly
demanding of the participants. The singers
must be superh vocalists; they mwust also be
first rate in their acting. The orchestra must
be completely at case with the complex
Strauss orchestration. vet their technical
mastery should not make feeling and expres-
sion subsidiary. The conductor must main-
tain a rizid discipline over all his forces, in
a score which can destrov itsell by its own
unchecked momentum. Yet he must not be
so inflexible, so unsympathetic that the work
loses its poetry and drama. That these im-
possible  conditions are fulfilled, almost to
perfection, is as ureat a tribute to the record-
ing as I can summon. Fate had Christel
Goltz as the “Salome™ of the first complete

(Continued on page 102)
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experimentation with speaker en-

closures has been, and still is being
devoted to elforts to get more bass
output in a given space—or {o retain a
certain degree of output in a smaller
space. KEconomic considerations and
space limitations dictate that most
speaker enclosures must he smaller
than the ideal size. Reproduction of
low frequencies down to, say, 40 cyveles,
at approximately constant cfliciency
over the entire range still requires a
very large enclosure, and a rather ex-
pensive one  if  furniture finish s
speeified.

The battle to achieve more bass in
moderately-sized speaker systems still
goes on. At Jensen. a major program
of examination, analysis, and evalua-
tion of all the known principles of en-
closure operation has been completed,
and several new products have cvolved.

The cnd results of this activity have
been most gratifying in the achicve-
ment of the greatest total bass output
possible at this stage of the art for
cabinets of medium size. A new ap-
proach retains the desirable features
of back-loading corner operation in a
simple cnclosure structure.

During this development program it
was realized that small, compact horns
are not capable of reproducing ex-
treme low frequencies at high cflicien-
cy with smoothness. Inadejuate mouth
arca produces reflections which create
dips in the output, when the horn and
driver are properly matched. As it
must be assumed that this proper
matching is part of the design, it fol-
lows that a horn with a too small
mouth arca docs not create peaks
which might help offset the dips in
total bass output heard. so the net
effeet is less bass. A small size horn
enclosure gives attendant difliculties in
development of the path length, as
well. So compromises are necessary

TIIE major part of design work and

December, 1954

Fig. 1, “Uliraflex’”” enclosure
with back removed to show
the three-way system. It can
also be used with a single-
cone unit or two-way loud
speaker systems. See text.

which to some degree nullify the the-
oretical gains of horn-loadihg. Because
of these factors, investigation was re-
stricted to three types-—total enclo-
sures, bass reflex, and a new Jensen
development called “Bass Ultraflex,”

It was determined that medium size
total enclosures had these disadvan-
tages:

1. Resonant frequency of the speak-
or is raised because of the added stiff-
ness behind it. In the case of very
large (infinite baflle) total enclosures,
this would not happen, but even so,
hangover in the speaker is still a prob-
lem. The response shape is deter-
mined largely by the damping factor
of the entire system, including the
speaker. Low-frequency performance
is definitely limited when amplifiers
of high damping factor drive specakers
of high eflicieney and high magnetic
energy.  Furthermore, the light low
frequency loading may give excessive
distortion at moderate or high power
inputs.

2. In general, the speaker resonant
point is shifted upward cven more
when the speaker has a cone suspen-
sion of high compliance, as with low
resonant  frequency speakers.  This
means that these speakers sulfer the
most, as they will be alfected more by

Fig. 2. Comparison of the performance of
three different types of speaker enclosures,
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LTRAFLEX"™
ENCLOSUR

By

DANIEL J. PLACH
and

PHILIP B. WILLIAMS

Jensen Manufaciuring Co.

Both 15- and 12-inch versions of this
design are included in this article

covering Jensen's new speaker housing.

the enclosure-added stiffness than will
a speaker with higher resonant fre-
quency. Thus we are limited in how
low the resonant point can be placed.

3. Roll-off of the woofer below its
resonant frequency is inherentty and
uncontrollably set at 12 db-per-octave,
which severely limits outpit of the
speaker below its resonant {requency.
The infinite bafMe is far from "pure”
and basic as a standard of comparison.
In many cascs it is out-porfermed by
moderate sized enclosures of other de-
sign.

Fig. 2 shows the ceffeet of various
sizes of total enclosure. The infinite
bafMle gives the lowest cut-off. Smaller
enclosures produce a rise above cut-off
which will increase the “thump” at
that frequency, This “thump” effeet
is sometimes used commercially to
give the impression of more bass.

Bass Refiex

The bass reflex principle employs a
total enclosure with a vent in the
box. The vent uses the back wave by
inversion to combine with the front
radiation at the enclosure resonant
frequency and somewhat above. With
proper phasing and damping correla-
tion of the speaker and its bass reflex
enclosure, a gain may also be achiceved
below the speaker resonance fre-
quency. as compared to an infinite baf-
fle. The vent may be considered to
add a mass and a parallel resistance
shunting the compliance of the enclo-
surc. the compliance being the cush-
ioning cffect of the surrounded air., At
the anti-resonant frequency of this
combination, the impedance is high
and can add appreciably to the loud-
speaker damping if its system relation-
ships are properly chosen. All these
factors are to the good. Furthermore,
when large damping in the eleetrical
and speaker systems is used, bass re-
flex offers definite advantages in over-
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Fig. 3. Mechanical details of the 15-inch “Ultraflex”’ loudspeaker enclosure. For a 12-inch version, use all those dimensions
shown circled. The cut-out shown in baffle detail section (bottom right) is incorporated solely to permit the loudspeaker to be
inserted or removed easily. Note particularly that the design. as presented. includes all mechanical details for a three-
way speaker system. For this condition, the crossover conirols are mounted on the side of the cabinet (cut-out detail
for these controls is shown in the upper right-hand section). Should other variations be desired, that is. the use of
only a single-cone speaker or possibly a two.way system. the front panel cul-outs that would not be required. could
be omitted. If the ultra-high-frequency horn is not used. the crossover controls could be moved to the front panel instead
of to the side. It is exiremely important that all joinis be well glued and screwed to obtain an air-tight enclosure.
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coming the choking effect excrted by
the amplifiecr upon the spcaker cone
movement at low frequencies., The in-
creased loading makes possible re-
duced distortion with increased sound
pressure output as compared to the
total enclosure or infinite baffle.

Some comments have becen made
from time to time to the effect that
bass reflex cabinets are “boom boxes.”
This may be true where the enclosure
and the speaker are not properly
matched. Matching does not neces-
sarily mean that resonant frequencies
are to be identical, and matching is
not as simplc a matter as once general-
Iy thought. It is possible to get hoomy
response from bass reflex, especially
when the system is not properly tuned
and there is insufficient clectrical and
mechanical damping combined in the
over-all system. In this case, an upper
resonant mode (above speaker reso-
nant frequency) is likely to appear,
and to give a thumpy sound when ex-
c¢’'ted by a fundamental signal at its
frequeney, or when shock-excited by
a different frequency. This condition
seems to be the cause of the troubtes
encountered by experimenters who
have not taken into consideration all
tho factors of operations of this type
system.

“Bass Ultraflex” is this company's
improved version of the bass reflex.
The principle is incorporated in the
BL220 and BL250 enclosures shown
in Fig. 4, FEssentially, it consists
of a compliant chamber behind the
speaker, this chamber feeding into
two rectangular tubes. These tubes
add additional mass across the compli-
ance of the chamber in such a manner
as to make possible a lower Helmholtz
resonance for the system for a given
radiating area. This gives the designer
an additional tool for controlling per-
formance of the system. This all
amounts to furnishing more bass at
less distortion than bass reflex can
give. The mouths of these tubes are
placed, when the cabinet is in a cor-
ner. practically flush with the two
walls. This placement gives the great-
est possible coupling and takes maxi-
mum advantage of the “image effect”
which increases the usefully applied
radiation resistance, and thercby in-
creases the efliciency. The advantages
of the back loading featurce of folded
horns have been obtained with less
critical matching and placement fac-
tors. When the cabinet is placed
against a wall, somoewhat less output is
produced than with corner operation.

The end result is that matching Dbe-
comes less critical in regard to varia-
tions 1o be found in different types of
speakers, especially when the speakers
are fairly efficient, Thus with speakers
of moderate (27 ounce) magnet
weights or larger, these advantages
occur, compared cven to bass reflex:

1. With speakers of Ligher than rec-
ommended resonant frequency, drop-
off of the output is smaller below
resonant frequency of the speaker.

2, Transient responsce is improved
at low frequencies.

December, 1954

Fig. 4. The Jensen BL250 15-
inch (right) and BL220 12-inch
(below) backloading cabinets.
Details are given in the text.

3. Distortion is reduced to negligi-
ble levels at moderate powers.

4. Smooth peak and dip-free re-
sponsc occurs down to 40 cycles with
recommended 15" speakers. With 12”
speakers response is similar, but with
somewhat lower efficiecncy because of
the smaller cone arca and magnets in
the usual 12" speakers.

Fig. 5 shows the comparative sound
pressure and distortion characteristics
of a 15" woofer driven by a constant
voltage source, as measured in an in-
finite baffle and in the BL250 enclosure.

Fig. 3 shows the dimensioning and
construction of the BL230. This cabi-
net can casily be constructed in the
home workshop. Proper performance
is assured by following several con-
struction rules:

1. Joints must be well secured and
tight.

Fig. 5. Sound pressure and relative distortion
of the BL250 loudspeaker enclosure as com-
pared to an infinite bafile. The BL250 is

the 157 version described in the article.
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2. The sides of the tubes must be
interbraced in at least two spots.

3. Inside dimensions should be held
as closely as possible to those specified.

4. There must be no air leaks
through any cut-outs or control holes.

5. The back must be tightly sealed,
preferably with rubber gaskets.

In the drawing of Fig. 3, a flexible
arrangement of holes and blocking
covers allows use of various combina-
tions of woofer, mid-channel, and/or
tweeter units with only the three front
panel  holes shown., Unused holces,
which can include cither or both of
the top two front pancel cut-outs, can
be covered by a sub-pancl.

For a coaxial or “Triaxial” spcaker,
these would be omitted.

The commercial version of this cabi-
net is supplied with a sub-baflle, or
panel, to permit the mounting of vari-
ous types of mid-range and high-fre-
quency horns.  Details of this sub-
baffie have been omitted since this
flexibility would not be required by
the home builder. The commercial
unit was designed to be used with the
company’'s RP102 2000-cycle unit, or
RP302 super-tweeter, and a mid-
channel unit such as the 600-cycle
RP201.

Fig. 1 illustrates the inside of the
BL250 with a 3-channel system.

When cfficient speakers in these en-
closures arc driven by amplifiers of
even moderately high damping factor,
interior padding doecs not scem to be
worthwhile, Under other conditions,
padding on sides and top may be called
for. When in doubt, apply sufficient 1*
glass fiber insulation to cover the bot-
tom and onc cabinet side. —30—
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A TRANSISTOR VIBRATION AMPLIFIER

By LOUIS E. GARNER, JR.

Transistorized and simplified

version of a circuit first

described in Jan. 1953 issue.

ments of transistors make it quite

advantagceous to "transistorize” port-
able ecquipment wherever practicable.
This is true not only ol hearing aids
and portable radios, but also of most
types ol portable test and mcasuring
cquipment.

In an carlier artiele, the author de-
scribed a small vibration-pickup ampli-
fier built around a used hearing aid (“A
Vibration-Pickup Amplifier,” January,
1953, Rabio & TELEVISION NEws), A
“transistorized” version of a vibration
pickup and amplificer is shown in Fig. 1,
together with the headphones used as
an accessory.

No attempt was made, in designing
this transistorized version, to exactly
duplicate the performance ol the car-
lier unit. Rather, the instrument shown
in Fig. 1 was designed for a somewhat
different application. Where the ecarlier
unit was used primarily to check for
mechanical movements and vibrations
in locks, this instrument is designed
for cheeking sounds in heavier mechan-
ical equipment, spccifically, to aid an
automobilc mechanic in diagnosing
troubles. Because of this, only one
transistor is used (two tubes were
used in the earlier version), and less
gain is provided.

'I'HE extremely small power require-

Circuit Description

The circuit uscd in the transistor
vibration amplifier is quite simple and
straightforward, as can be easily scen
by reference to the schematic diagram
given in Fig. 2. A conventional single-
stage grounded-emitter amplificr cir-
cuit is employcd.

In operation, mechanical vibrations
picked up by the probe are converted
into electrical signals by a piczoelec-
tric crystal (an ordinary phono crys-
tal cartridge). These signals are, in
turn, applied to the primary winding
of T.

A pieczoelectric erystal has a high
output impedance. The transistor am-
plifier stage has a low input impedance.
{lence, in order to match these two im-
pedances to insure maximum signal
transfer, a transformer (T having a
stepdown turns ratio is employed.

The signal appearing across the sce-
ondary winding of T, is applied to the
bhasc-emitter cireuit of the transistor
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Fig. 1. Over-all view of transistorized vibration pickup and its amplifier.

through coupling condenser C.. A fairly
large capacity condenser is used here
to prevent loss of signal level at medi-
um and lower [requencies, which might
otherwise oecur due to introducing a
comparatively high impedance in series
with the low input impedance of the
transistor.

R, serves as the “base return” re-
sistor, and, by providing a d.c. path
between the power source and the base,
establishes the hase ‘bias"” current.
The value of this resistor determincs
the “bias” current flow and hence the
operating characteristics of the stage.

The collector current also varics
with the size of R, as collector current
is dircetly proportional to base current.

The audio signal is amptified by the
transistor stage and the amplified sig-
nal appearing in the collector circuit
is applied to the headphones. Since
magnetic headphones are used, they al-
so serve to complete the d.c. path for
collector current flow.

A hearing-aid type battery, B, servces
as the power supply, and a s.p.s.t. slide
switch, 8., as the power switch.

No provision has been made for a
gain control, as it is not needed with
a single stage of amplification.

Construction Hints

Both the pickup probe and the am-
plifier itself are assembled in a small
Bud “Minibox.” These small aluminum
boxes may be obtained with either a
gray hammerloid or an etched alumi-
num finish.

The general parts arrangement used
by the author is apparent from the in-
terior photograph given in Fig. 4. Lay-
out is not critical, however, and a
somewhat different arrangement may
be used by the builder, if desired.

In the author's model, thc small
transformer and the battery are held
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in place by two “Z" brackets, fastened
in place by a single machine screw and
nut. Connections to the battery are
made by soldering leads direetly to the
terminals. Scotch electrical tape is used
over the battery terminals to prevent
accidental shorts.

Another builder might prefer to de-
vise a small socket arrangement so that
the bhattery may be installed and re-
moved without soldering.

The transistor has been wirced direct-
ly into the circuit in the model shown.
Where this is donc, special care must
be taken to avoid overheating the
transistor leads. Like most semicon-
ductor devices, the transistor is partic-
ularly sensitive to heat, and may be
casily damaged by excessively high
temperatures.

As an alternative, a socket might
well be used for the transistor. An
ordinary 5-pin subminiature tube sock-
et is employed (only three of the pin
positions are required).

Once the unit is complcted. labels
may be made up by using standard
decals, obtainable through most whole-
sale parts distributors. In the author's
model. black decals were used. After
the decals were attached, three coats
of clear plastic were applied to protect
both the decals and the finish ol the
casc.

Some huilders may prefer to omit
the labels, however, since they add
nothing to the performance of the unit.

Assembling the Probe:; A dctailed
cross-sectional view of the probe as-
sembly is given in Fig. 3 and this sketch
is, to some extent, self-explanatory. A
fow comments are appropriate, how-
ever.

The probhe itself is made up from an
ice pick. The mctal. point is removed
from the handle and the blunt cnd
heated in a gas flame until it changces
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color. This process removes the temper
and permits a standard die to be used
for threading the end.

Choose a die size that is appropriate
for the diameter of the ice pick point
usced, This will vary somewhat with
different ice picks. A 10-32 die was uscd
by the author.

The sharp end of the ice pick should
be rounded slightly by using a grinding
wheel. This is done to prevent the
point {rom digging into or scratching
the surfaces against which it is held.
Do not reniove the temper from the
point by heuting, however.

Only that portion of the probe which
is to be treated should he re-tempered.
For Dbest results, the rest of the probe
should be kept in its original state.

When assembling the phono cartridge
and probe point as shown in Fig. 3,
note that the probe point and its
mownling nut bear against the cuse of
the crystal cartridge, not ugainst the
needle chuck!

In operation, the case tends to vi-
brate around and against the crystal.
with the inertia of the crystal resisting
this movement. This provides the nec-
essary bending and twisting motion to
opcrate the crystal so that an eclectrical
signal is produced.

Parts Substitutions: Since so fow
parts are required for this unit, and
these are all standard, the prospective
builder should not find it necessary to
make substitutions. A number of sub-
stitutions are permissible, however.,

First, a case different from the one
employed by the author might well he
used. In choosing another case, keep
in mind that it should be fairly rigid—
for this reason, a plastic casec is not
generally recommended.

Another transformer might well be
substituted for T.. Use any transformer
capable of matching a high impedance
to the low input impedance of the tran-
sistor. A certain amount of mismaich
will not cause difficulty. In choosing
another transformer, make sure that
its physical size is such that it will fit
casily into the case chosen.

If preferred, a somewhat smaller
condenser may be usced in place of C,,
The author used a 10 #fd. condenser
beecause of its ready availability. An 8,
4, or even a 2 ufd. condenser should
give cqually satisfactory results.

A toggle or rotary switch might be
substituted for the slide switch used in
the author’s model.

Either an open or a closed circuit
jack may be used as Ji, although an
open circuit jack will prevent acci-
dental current drain when the head-
phones are removed (should the switeh
be in the “on” position). As an alterna-
tive, the headphones could be wired
permanently in place and no jack
provided.

Circuit Modification

Only a moderate amount of gain is
provided by the single amplifier stage
used in the author's model. This is suffi-
cient, however, where the unit is used
on equipment having vibrations of large
amplitude.

December, 1954

For some types of work, the builder
may prefer an amplifier providing more
gain,

One simple technique for increasing
the gain of the unit is to substitute
a Raytheon type CKT21 transistor
(“p-n-p" type) for the CK7T22 shown
in the schematic diagram (Fig, 2). The
connections are the same, and it should
not be necessary to change any parts
values.

Where even greater gain is desired, a
two-, or even three-, stage amplifier
may be used. In such cases. it will be
necessary to provide a gain control to
prevent overload on strong input sig-
nals.

For general information on multi-
stage transistor amplifiers. as well as
suggested gain control circuits, refer to
Charles W. Martel's article “Transis-
torize Your Audio Amplifiers” (March,
1953, Rapio & TELEVISION NEWS),

The builder may find that a tone con-
trol will be desirable for some applica-
tions. Such a control may be added by
connecting a .03 gfd, condenser in se-
ries with a 25,000 ohm rheostat, and
connecting the entire assembly between
the collector and emitter leads of the
transistor. This forms a simple, but
cffective, “losser” type tone control
circuit.

Using the Unit

To use the transistor vibration am-
plifier, plug a pair of magnetic head-
phones into the output jack (J,)) and
turn the unit “on.”

The case is held in the hand and the
pointed probe held firmly, but lightly,
against the machinery or equipment
being checked, Experiment with both
the angle at which the probe touches
the machinery as well as the exact
point at which contaet is made.

This technique often enables the user
to distinguish between different types
of vibration sounds, and to pick out
those signals of particular interest.

If the builder has assembled a unit
using two or more amplifier stagoes.
and has provided a gain control, this
control should be set for minimum
gain when the probe is first placed in
position. The gain is then gradually

Fig. 4.

Interior view of unit.
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CK722 2000
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(.._ HEADSET

-1}
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CFVSYAL
PIC(U 4

(SEE TEITI

R\—160.000 ohm, Vy w, res.

C\—10 pfd.. 25 v. elec. cond.

8\—8.p.s.1. slide snitch

By—15-v0lt hearing.aid type bartcry (Burgess
U-10)

J,—Open.circuit jack

T\—Plate-to-line  trans.,
to 200-500 ohms
S0-3)

1—Crystal phono cartridge

I—lee pick (sce text)

1—2000 ohm hcadset {Telex #4625)

Vi—""p-n-p"" junction transistor { Raytheon
CK722)

10.000-25.000 ohms
(UTC “Sub:Ouncer”

Fig. 2. Diagram of vibration pickup unit.

STANDARO CRYSTaL R

PHONO

cnmmoee m‘rn
BACK BEARING
AGAINST PICKLP
PROBE AND NU'

“‘ MOUNYINC SCREWS

ICEPICK POINT
RETEMPERED AND
TMREADED (PROBE)

PROBE MOUNTED BY TwO
NUTS AND wASHER

FILE NUT BEARING AGAINST
CARTRIDGE CASE SMOOTM

ROUND POINT
SLIGHTLY BY GRINDING

Fig. 3. Mechanical delails for assembling
the probe. See text for full instructions.

increased, without moving the probe,
until the desired signal level is finally
reached.

This last technique is used for two
reasons. (1) to prevent “blasting” duc
to high signal levels, and (2) to prevent
accidental signal overload, with result-
ing distortion and changes in signal
quality. A distorted signal is difficult
to properly interprot.

Applications

Although primarity designed for lis-
(Continued on puge 160)

Layou! may be altered to suit needs of the builder.
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COMPACT 100-WATT BANDSWITCHING

Front panel view of the home-built 100-watt
bandswitching transmitter. Conirols are iden-
tified and correspond to the schematic. The
transmitter covers 80, 40, 20, 15, and 10 meters.

CONSIDERABLE nunil,»r oi ama-
teurs are interested in a transmit-
ter in the 100-watt class, provided
that such a transmitter is compact as
well as versatile and includes modern

A

design features. This interest is par-
ticularly evident in the terrific sales
popularity of the currently available
manufactured units and transmitter
kits in this power range. This article
will discuss a somewhat similar trans-
mitter which meets these specifications,
yet is suitable for home construction
without the need for complicated sheet
metal work or for special components.

This transmitter was designed for
maximum flexibility in keeping with its
compactness. Four modern tubes are
used in the r.f. section, four tubes are
devoted to the high-level plate modula-
tor, while three rectifiers and a voltage
regulator complete the tube line-up.
The transmitter covers five bands in
the range from 3.5 to 30 mc,, yet is com-
pletely bandswitching without plug-in
coils. Only three tuning controls re-
quire attention when shifting frequen-
¢y. A continuous tuning pi network
is used for the final. All controls as
well as the oscillator crystal are ac-
cessible from the front panel, eliminat-
ing the need for “digging” into the rig
when operating. The oscillator also
functions as a buffer amplifier for ex-
ternal v.f.o. operation. All power sup-
plies are integral parts of the unit. with
a bias pack to supply fixed bias to per-
mit excitation keying. Naturally, AM
as well as c.w. output is available, and
all stages are completely metered. The
cntire transmitter mounts on a 13" x
17" x 3" chassis with an 83%" rack
panel.

Modern transmitter design is being
influenced by a number of factors,

66

HAM TRANSMITTER

By

MAURICE P. JOHNSON, wiTtrr
WAAM Engineering Depariment

Complete construction details on a TVl-proof transmitter

which uses standard components and covers five ham bands.

which, in the light of present day cir-
cumstances, arc making construction
practices of a few years ago somewhat
obsolete and undesirable. Perhaps the
most important factor to be considered
can be attributed to the rapid expan-
sion of commercial television broad-
casting, which has compelled amateurs
to consider the reduction of TVI
caused by their transmitters. The gen-
erally accepted methods of combating
TVI involve complete shielding and
filtering of the rig. Sometimes these
measures are a bit difficult to adapt
to existing equipment, but, by con-
sidering the problems involved at the
onset of design, can be incorporated
in a new transmitter without undue
trouble.

This attention to TVI reduction and
its associated problems led to several
of the design features of this rig. Be-
cause of its marked superiority in re-
ducing undesired harmonic output, a
pi-network was sclected for the final
output coupling. The E. F. Johnson
Company has made available to ama-
teur circles, a line of components for
pi-network construction. Their 229-201
rotary inductor allows the network to
be tuned from 3.5 through 30 mc. with-
out coil changing, and thus is perfectly
suited to a bandswitching transmitter.

It was reasoned that if the r.f. com-
ponents mounted above the chassis in
this transmitter could be assembled in
their own small shicld box, the prob-
lems of complete transmitter shielding
would be greatly simplified. To avoid
the necessity of fabricating such a
shield box at home, some shopping
around was done to locate a unit of
commercial manufacture which could
be used. Fortunately, the Bud “Mini-
hox' series met the requirements and

www americanradiohistorv com

a 10" x 6" x3%"” unit, CU-3010, was
selected as the correct size to housc
the pi-network components and the
final amplifier tubes.

The proper choice of output tubes
for the transmitter was given careful
consideration. Beam power and screen
grid type tubes are gaining in popular-
ity over triodes for use in ham gear.
Undeniably, the higher power sensitiv-
ity of such tubes permits the use of
low driving power, and the fact that
they can operate without necutraliza-
tion helps to simplify circuitry. On the
other hand, many hams recall without
relish, the parasitic tendencies and
unstable operation sometimes ex-
perienced with tubes such as the 807.
However, recent tube developments
have resulted in a new button-stem
construction with short internal leads
and multiple base connections for cath-
ode and suppressor to permit better r.f.
grounding, as well as internal base
shielding. This construction is used in
the efficient 226, and in the 6146 beam
power amplifier tube. This compact
6146 has an ICAS rating of 90 watts
input per tube up to 60 mc., so a pair
connected in parallel, as used in this
transmitter, is casily capable of 100
watts r.f. output.

Scparation of the grid and plate cir-
cuits of the final amplifier was readily
accomplished since the 6146 is provided
with a top plate cap. Assembling the
plate components in the previously-
mentioned “Minibox™ shield allows the
grid ecircuitry to be completely isolated
simply by mounting these parts under
the chassis. This has resulted in an
amplifier which is completely stable in
operation.

Only two additional stages arc used
to complete the r.f. section of this
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transmitter. This makes for compact
construction, and has the advantage of
minimizing the number of stages re-
quiring attention when changing fre-
quency.  After some thought, it was
decided to avoid the use of broadband
circuits; instead, tuned plate loads
were selected for their increased effi-
ciency. Several trial ronstructions
were made to investigate various tube
combinations and circuits. Finally, the
nine-pin - miniature 5763 tube was
chosen for both the oscillator and
multiplier stages, and has proven to
be suitable for both applications.

The first stage is connected as a
Colpitts harmonic oscillator, which is
modified so as to allow operation as
a buffer-multiplier as well, with ecx-
citation then coming from an external
vfo. A double-pole, double-throw
wafer switch, S, in the grid-cathode
circuit of this stage permits this
changeover. The screen of this tube
is supplied with a well regulated 150
volts, controlled by an 0A2 VR tube.

The sccond 5763, V., operates as a
buffer-multiplier to drive the final to
full output on all bands. Approximate-
ly 45 volts of negative bias from the
bias pack keeps this stage below cut-
off without excitation, with additional
operating bias developed across the
grid leak by the driving signal. A vari-
able screen voltage control functions
as an excitation control to adjust the
drive supplied to the final grids. The
5763 cathode and suppressor are tied
directly to the chassis at the socket,
to produce effective r.f. grounding,

The two 5763 stages are made band-
switching, covering five ham bands
without plug-in coils, namecly 80, 40,
20, 15, and 10 meters. On 80 meters, a
3.5 me. crystal is used, with the rig
operating straight through in all
stages. Either 3.5 or 7 mec. crystals
may be used for 40 meter operation
since the oscillator plate is then tuned
to 7 mec., with the buffer and final
again running straight through. On
the 20 meter band, the oscillator tank
is tuned to 7 mc.; however, the buffer
stage now acts as a doubler to supply
14 mec, signal to the final grids. To
reach 15 meters, the 7 mc. output of
the oscillator is tripled to drive the
final on 21 mec. Finally, to reach the
10 meter band, the 7 me. erystal fre-
quency is doubled in the oscillator
tank. and again doubled in the multi-
plier to reach 28 mc, for the final
grid. The final stage, it will be noted,
functions as a straight amplifier on
all bands.

A three-stage audio amplifier is in-
cluded in the rig, for high level plate
modulation of the final amplifier. A
6BA6 is used as the first speech am-
plifier, intended for use with a crystal
microphone of average output. Con-
tact bias is used to develop the slight
bias voltage required by this stage,
so that the cathode can be returned
directly to ground in the interests of
minimizing hum pickup at this input
stage. An r.f. filter is provided in the
grid and heavy decoupling is used in
the plate feed. An audio gain contro!
Dcocember, 1954

appcars at the grid of the following
6AGS amplifier, which is used as a
driver for the modulator tubes. In-
verse-feedback is added to the first
two stages, and while the gain control
is included in the loop, this feedback is
desirable in improving the regulation
of the driver. A transformer with a
1.5:1 turns ratio is used to couple
the driver to the grids of the modula-
tor tubes, which are conventional 807's
in push-pull, operating with 30 volts
fixed bias and 300 volts on the screens.

While economical in the number of
stages, this audio scction has been
found more than adequate, and fully
modulates the final with the gain con-
trol less than half open. when used
with an Astatic T-3 mike. It is un-
usually hum free, and the componcents
have been selected to give a restricted
frequency response to produce clean
crisp quality so nccessary for ham
work.

To facilitate an accurate check on
the operation of the transmitter, a
complete metering system is used. A
rather tricky metering method, as used
in the Johnson *Viking,” has been
adapted to this rig. For an effective
r.f. ground, the 6146 cathodes are
grounded directly, and yvet with this
metering technique, it is possible to
measure the final cathode current.
This is accomplished by inserting a
milliammeter in the high voltage sup-
ply negative return lead, a 500 ma.
movement being adequate in this case.
Notice that the modulator cathodes
are returned to the transformer center
tap, rather than grouad, to prevent
their current from flowing through the
meter.

An additional 0-50 ma. meter is used
to measure the grid and plate cur-
rents of the exciter by switching the
meter across small resistors provided
for this purpoese in the desired leads.
In addition, this meter is switched

into the 807 cathodes, with a suitable
shunt to increase the range to 250 ma.,
for checking the modulator cathode
current. Both meters and leads in-
volved are carefully r.f. bypassed.

A three-deck ceramic wafer switch
with 90 degree indexing is used to
change the rig from cw. to phone
operation. One deck is used in the os-
cillator cathode, to switch the cathode
return from the key jack to the high
voltage pancel switch for phone stand-
by. The other decks control the final
screen and modulation transformer
changcover.

A high voltage power supply fur-
nishes slightly over 600 volts under
full load to the final and modulator
stages. usihg a choke input filter to
smooth out ripple. A high wattage
bleeder is tapped at 300 volts to sup-
ply the modulator screens during phone
operation, and through a dropping re-
sistor, feeds well regulated voltage to
the final amplifier when operating c.w.
Under phone conditions, hoth screen
and plate circuits of the class C stage
are modulated to secure 100% modula-
tion. An additional resistor with a
shorting switch is added to the r.f.
sereen circuit to reduce power output
for tuning.

A low voltage power supply provides
slightly in excess of 300 volts for the
low level rf. and audio stages, by
using a metal 5T4 rectifier and pi-
section filter. The input filter capaci-
tor is intentionally kept small to pre-
vent soaring voltages from this sup-
ply under conditions of no load. The
cxcitation control also serves as a
minimum bleeder across this supply.

The bias pack uses a back-connected
filament transformer, into a selenium
rectifier and pi filter to produce up to
100 volts bias. The final requires 75
volts, the buffer 45 volts, and modula-
tor 30 volts. available from a low re-
sistance bleeder with three sliders

Under chassis view of transmitter. Note the shielding which helps TVI-proof unit.
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Complete schematic diagram of the bandswitching transmitter which covers 80. 40. 20, 15, and 10 meter bands.
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R1— 100,000 ohm, V5 w», res.

R—25,000 ohm, 10 w. wirewound res.

Ra, Rc, R, Ru, Rut, Re—100 ohm, V3 w. res.

Ri—68,000 ohm, Vi w, res.

Re—25,000 ohm, 5 », wirewound pot

R+—2700 ohm, 2 », ros,

Re—2200 ohm, V3 ». res.

R11—20.000 ohm. 10 w, wirewound res.

Riz—20.000 ohm, 25 n, wirewound res.

Ris—2500 ohm, 10 w, wirewound res.

Ru, Riu—47 ohm, 2 w.res.

Ri— 3000 ohm, 50 w, wircwound res, with 3
sliders

Ri:—47,000 ohm, V3 w. res.

Rig=—2.2 mcgohm, V3 w. res.

Ruw—1 megohm, V3 w. res.

Rao—230,000 ohm, V3 », res,

Ray—1.8 megohm, 1 w. res,

Ruyr=—=500,000 ohm pot.

Rux—27.000 ohm, 2 ». res.

Ry—270 ohm, 1 w. res.

Rop==2700 ohm, 1 w. res.

Ros, Rov—120 ohm, V3 w. res.

Rar—.8 ohm meter multiplier shunt (to increase
50 ma, meter to 250 ma.)

Rn—2.2 megohm, 2 w. res.

Ru—15.000 ohm, 100 w, wirewound res. with
1 shider

C1—15 pufd. ceramic capacitor

Ca, Cs, Cs. Cro. Cui, C12. Cuy, €17, Cin, Cw, Ca,
Css, Cam, Cwn Cate Cus, Coo—I1000 pufd. ce-
ramic capacitor

Cs. Cv, Cra. C16—100 ppfd. ceramic capacitor

Cs. C1s—100 pufd. midgei var, capacitor

Ce—40 uufd. silyer mica capacitor

C:—.02 pfd. mica capacitor

Ciw—.003 pufd., 1500 v. mica <apacitor

Cw—.002 pfd.. 2500 v. wmica capacitor

Ceo. Co—3350 pufd. var. capacitor (Johnson
350E20)

Cn—.005 ufd.. 2500 v, mica capacitor

Cor—1250 ppfd., 1000 v, midget mica capacitor

ll I"

C—1000 upid., 1000 v. midget mica capacitor

C:—750 pufd., 1500 v. midgei mica capacitor

Co—3500 uutd., 1500 v. midget mica capacitor

Co—2350 pujd., 3000 v. midget mica capacitor
tiwo 500 puld., 1500 v, in scries)

Can, C1—30/30 pid., 150 . elec. capacitor

Cz4, C35, Caty Cio—.05 pfd. bypass capacitor

Cor—1 pufd., 1000 v, oil-filicd capacitor

Ca7, Coa—d40/90 pfd., 430 v, elec. capacitor

Ca—10 pfd., 1000 v, oil-filled capacitor

Ciz—.005 pfd. coupling capacitor

Cu—2350 pufd. ceramic capacitor

Cui—10 gid., 50 v, elec. capacitor

Crr—.1 ufd. bypass capacitor

RFC1, RFCz2, RFCs, RFC«, RFCa—2.5 mhy., 150
ma. r.f. choke

RFCs, RFC1—.8 uhy., 1000 ma. r.f. choke
(Ohmite Z£.235)

RFCe—2.5 mhy., 500 ma. v.f. choke { Millen)

CH.,—6 hy., 150 ma, filter choke

CH,—30 hy., 60 ma, filicr choke

CHs—10 hy., 300 ma. filter choke (Thordarson
T-20C56)

L, Li—80 m.—348 1. B & W *Miniductor”

#3012

Lz, Li—30 m.—20 t. B & W “Miniductor”
#3012

Ly, Le—20 m.—13 1. B & W Miniducior”
#3011

L—15 m.—6 t, B & W “Miniductor” #3006

Lu—10 m.—4 1. #1434 bus, %" dia., 7' long

Lo—Rotary pi-network inductor  (Johnson
#229.201)

Ti—Power trans, 350-0-350 v. @ 150 ma.; 5 v,
@ 3 amps.; 6.3 v. @ 6.5 amps. {Merit
P.31173 or equiv, Author used ¢ now.obsolete
trans.)

T2, Ts—Fil. trans. 6. 3 v. @ 3 amps.

Te—Fil. trans. 5 v, @ 6 amps, {Stancor
P-3062)

Te—Plaic trans, 600 v. @ 300 ma (CCY)
(Stancor P-8042)

Te—Driver trans. 1.5 1o 1 single plate to
push-pull grids (Stancor 4-4752)

T-—Mod. trans. 1.6 10 1, 807’s class AB to
paralleled 807’s r.f. suitable, 75 w. or more
audio capacity

M—0-50 ma.
127)

M:+—0.500 ma. milliammeter {(Simpson type
127)

S$1—D.p.d.a. ceramic wafer switch

S2a, Sup—3-pole, 2-pos. switch made from Cen-
tralab 90 degree index assembly and 3 ce-
vamic wafers (“C.W.-Phone Switch™}

Sar, Ssp—D.p.s.t. bat-handle toggle switch

Sia, SiB, S4C, San—d-pole, 11-pos. exciter band-
switch made from Centralab 30 degree index
assembly and 4 cevamic “Y” sections, (Only
5 pos. required, see text on mod:ficnnom)

Se—S.p.s.t. bat-handle ioggle switch (“Tune-
Up Voltage Control™)

Se—S.p. 6-pos. switch (5-pos. required)

S:—S8.p.d.t. bat-handle toggle smitch {*'Relay
Cantrol” )

S~—D.p. 6-pos. non-shorting mecter switch

So—S.p.sut. bat-handle toggle switch ("A.C.
Line Switch™)

Ji—Closed circuit key jack

Jo—Shiclded shorting-type audio input con-
necior

SRi—75 ma, sclenium rectifier

Xtal.—Sce text

Fi1. Fe—35 amp. fuse

SO1—117 volt utility socket

Vi, V+—35763 tube

Vs, Vi—6146 tube

Vi—0A42 tube

Ve—3T3 tube

Vi, Vi—3R4GY tube

Ve—6B A6 tube

Vie—6AGS tube

milliagmmeter {Simpson tvpe

Vi, Vie—807 tube
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which is connected across this pack.

Becausc of the compactness of this
transmitter, the layout is detcrmined,
to a great extent, by the sizes and
shapes of major components. For this
reason, it is suggested that those per-
sons who may be interested in dupli-
cating the rig obtain «ll parts before
commencing work on the chassis.
Needless to say, electrical equivalents
will be satisfactory providing they are
of comparable size.

Construction was inaugurated by
fitting the plate components into the
“Minibox,” and refercnce to the pho-
tographs will aid in this layout. All
mounting holes should be drilled in the
"Minibox,” and then transferred to the
main chassis which should be drilled
before any assembly is started. Tube
sockets for the 6146's are mounted in
the main chassis, with larger ¢clearance
holes cut in this “Minibox.” but all
other components are mounted through
both chassis and *Mlinibox.”

The “Minibox™ should be placed on
the main 13" x 17" x3” aluminum
chassis while the high and 'ow voltage
power supply and audio amplifier com-
ponents are arranged as shown in the
photographs. It should be noted that
the high voltage transformer and filter
choke mount near the rear left
corner of the chassis with the “Mini-
box" closely against them, to provide
space on the front top of the chassis
for the cxciter and VR tubes. The
counter-dial, Johnson 116-208-4, re-
quires some space bchind the panel.
which should be considered in spacing
out the tubes. Shaft hearings in hoth
“Minibox" and front panecl permit
brass shaft extensions to protrude to
the front pancl. The pi-network lay-
out which was best able to utilize the
available space, and still result in a
neat front panel layout, is cvident in
the photos. The plate tuning capaci-
tor is to the right of the tubes, with
the fixed loading capacitors and switch
direetly in front of the tubes. The vari-
abhle coil is immediately to the left,
with the variable loading capacitors in
the remaining space, with a coaxial
cable output lead to the rear.

The two 5R4GY high-voltage recti-
fiers and the low-voltage power trans-
former occupy the rest of the back
chassis top surface. with the 5T4, filter
components, and the audio tubes with
modulation transformer taking the
space immediately to the right of the
“Ainibox.” The space directly behind
the front panel is required for the
meters and meter switch, as well as
audio and excitation pots.

Viewing the panel from the front
the seven controls from left to right
stretched  across the center section
of the panel, are as follows: the
audio gain control (R..), six position
meter switch (8.), excitation control
(Rs), plate tuning capacitor (C.), fixed
loading switch (Se). variable inductor
tuning dial (L., and variable loading
capacitor (C.). The meters are
mounted to thie front panel side by side,
with the crystal socket located be-
tween them and the tuning dial. The

December, 1954

Top chassis view of transmitter with shield cover removed to show parts location.

remaining controls are under the chas-
sis. accessible from the front panel.
The key jack and mike input conncec-
tor (shorting type) are to the extreme
left. The four toggle switches are
grouped together, and control a.c. in-
put (8., high voltage ( 8,), reduced voh -
age tunc-up (8}, and an additional
switch for relay control purposes (S:},
intended for antenna changeover, v.f.o.
standbhy. etc. Next comes the cw.-
phone switch (8.}, followed by the
crystal-v.f.o. switch (8,), the oscillator
tuning capacitor (C:), exciter band-
switeh (8.1, and tuning capacitor (C ).
Two fuses, shielded line cord. v.f.o.
input jack, v.f.o. a.c. utility outlet, re-
lay switch terminal strip, ground bind-
ing post, and the coaxial antenna con-
nector are on the rear chassis edge,
The photograph of the under side of
the chassis shows the layout of re-
maining parts, including blecders, fila-
ment  {ransformers, bias supply, and
filter capacitors. A few commenis on
various phases of construction may be

of assistance to builders of the trans-
mitter.

The bandswitch is assembled from
four 11-position ceramic switch wafers,
Centrulub “Y" scctions, and a 30 de-
gree indexing unit., The switch is as-
sembled on a “Z" shaped aluminum
bracket, approximately 3 inches on a
side with a 3%” mounting lip along
the lower edge. The coils are attached
to the switch before mounting to the
chassis, Only five of the switch con-
tacts arce uscd per deck, in addition to
the wiper, so the r.f. insulation was
improved by carefully drilling out the
rivet and removing every other con-
tact. with increased spacing and re-
sultant 60 degree coil indexing. The
coils are assembled to the wafers so
that the 10 meter coil is nearest the
wiper, to obtain short r.f. lcads on
this hand,

A small aluminum bracket fastens
between the bandswitch shield and the
chassis lip to support the multiplier

{(Conlinued on page 1351

Partial view of the top of the chassis with "Minibox" subchassis cover in place.

www americanradiohistorv. com

69


www.americanradiohistory.com
www.americanradiohistory.com

S ——

Compiled by KENNETH R. BOORD

N a special DX session, your short-
wave editor, Ken Boord. will play a
30-minutc program of Christmas organ

melodies over station TIFC, "“The
Lighthousc of the Caribbean,” Box
2710, San Jose, Cesta Rica, Central

Awmerica, at 0000-0030 EST on Friday,
December 24th, and repecated at 0000-
0030 EST on Saturday, Deeember 25th
(0500-0330 GMT on Friday, Dec. 24,
with repeat at 0300-0330 GMT on Sat-
urday, Dee, 25). Listed frequencies to
be used are 9.645 (actually 9.647),
6.037. and 995 kec. (latter channel on
sceond night only ). Reception reports
will be uppreciated frour anyone wny-
where in the world. Philip B, Smith,
director of TIFC, says all correct re-
ports will be verified with a QSL card
and that an IRC will not be necessary.
* * *

This Month's Schedules

Allionic—Radio Tiruna. 7.852, noted
1700 with news; has French session
now 1600-1630 (formerly was 1630-
1700). (Cox, Dcla.) DX-Ruadio, Swe-
den, reports Radio Shhkodre on 8.215,
heard in Sweden 1400.

Algeric—Rudio Algerie, 6.160, noted
1710 with Arabic session, strong level.
(Catch, England.) Noted closing 1744A
with “La Marscillaise.” (Pearce, Eng-
land)

Anglo-Egyptiun Sudan Latest
schedule from Ruadio Omdurman is
Arabic daily (except Frii) 2315-2345,
1130-1430: Fri. 0215-0430, 0900-1000;

Tr——
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Sun. 0300-0400; English daily (except
Swir.) 0215-0230, 1000-1015, and Sun.
0213-0245 on 6.410, 7.100. (Hardwick,
N.Z)

Angola—CR6R1, 9340, Radio Diu-
mang, can be heard sometimes in Ja-
pan around 1500; all-Portuguecse.
(JSWC) CR6RA, 4.86Y, L.uanda, noted
1620 in Portguese; closcd 1630 with A
Portugucesa,” fair strength and reada-
bility in England. (Catch) Fairs. Eng-
land, reports Luanda heard on 6.335
around 1400, (URDXC)

Argentina—Radio Splendid. 9.310A,
noted 2040 in Spanish, good level in
Mo. (Kirby) LRS, 11.880. Bucnos
Aires, heard 1720 with tango music
in Spanish transmission. (Catch, Eng-

land}
Australic—VLR9, 9,680, noted 014153-
0330. (Adam. Brt. Columbia) The

Sunduy DX session from Ralio Aus-
tralic in the African beam at 0030 is
now over 15.200; at 0247 over 9.580,
7.280, 15.320 (and possibly 11.710) to
Europe, South and Southeast Asia and
South Pacific Islands, and on 9.615 to

(Nole: Unlese otherwise odicated, all time s
expres=ed i Amerenn BT ald & hours for

MU News" pelers le newscast=an the Enghsh
ncuauee, In order to avoeld confusion, the ot
hour cloek, has been n~ed i designatimg he
times of broadeas) The hours front midmeht
until noan are shown as DBOG 1o 1200 while (rom
1 pome o mudmsht are shown as 1300 1o 2 Hoo )

The <ymbol V" fol'vwineg a hsted freguensy
itnleate=  varyine,™ The <taban may  operale
eithier above or brlow the frequency given. A"
eans frequeney s approximate,

This attractive Jistening post. owned and operated by Floyd Backus of Richmond.

o~ "
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Va.. features a National NC-98 receiver. Note Floyd's fine collection of QSL cards.
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Fastern North America 0830; is radi-
ated to Western North America Safur-
day 2300 over 13.200. (Radio Australia)
VLX9, 9.660, can be heard in parallel
with VLW11, 11.830, at 0300-0330 fade-
out. (Kapp, Calif.) VLM4, 4.920, Bris-
bane, noted 0715-073C with music. (Pet-
erson, Texas) VLALS, 15.200, is strong
level 2155-2315, news 2245, in Western
North American beam. {Himber. Calif.)

Austric — Blue Dunube Nctiwork,
9617, Salzburg. noted in Sweden 0500-
0600 with QSB. (Astrom, Jonsson})
Heard on 5.080 at 12453 with music.
(Catch, England)

Azores—CSA93, 4.865. Ponta Del-
gada, noted at weak level 1540 in Por-
tuguese. (Cox, Dela.) CSA92, 11,925,
should now be on winter schedule of
1500-1600. {(Ferguson, N. C.)

Bechuunaland — ZNB, 8.252, meus-
ured. is weak but in the clcar around
1310, says Fairs, England. (URDXC)

Belgium — ORU, 15.335, Brussels,
noted 1200-1245 closedown, good level
(Ferguson, N. C.}

Belgian Congo — OTC, 9.655, Leo-
poldville, is good level in English to
North America 2000-2200. (Peterson,
Texas, others) Rudio Congo Belge,
9.380, Lecopoldville, noted 1105 with
music, fair level in Catif. (Morgan)
Heard on 6.295 with news in French
0000, fair level in N. Z. (Hardwick)

Boliviu—CP5, Radio Illimani, 5.970,
is heard well in Denmark from 2100 to
2300 closedown. (ISWC, London) Is
wcak level in Alberta then. (Duering)
CP38, 9.442, La Paz, heard closing 2128
at good level in N. C. (Ferguson)

Bruzil —Rudio Cultwra, 6.165A, still
noted in Eaglish around 2300. (Ni-
black, Ind.) PRB23, 15.133, Sao Paulo,
is heard in Sweden 1530-1630. (GDX-
aren, Swedent ZYBY9, 15.155, Sao
Paulo, noted 1814-1825, very strong;
QSL received. (Machajewski, N. Y.)
PSL, 7.936, and PSH, 10.2235, Rio de
Janeiro, noted with news in Portuguese
1730. (Catch, England) ZYK3, 9.565,
Recife, noted weckdays with "Brazil
Calling” (English) 2005-2030. (Peter-
son, Texas) ZYCS8, 9.610, Rio de Ja-
neiro, noted 1830-2015 at strong level.
(Duering, Alta.)

British, Guiana —ZFY, wmeusured
3.253, noted closing 2121. (Ferguson,
N. C.} Heard on 5.981 at 0500. (Hard-
wick, N. Z.)

British Hondwras—ZIK2, 3.300, Be-
lize, meusured 3.300, noted closing
2231. (Ferguson, N. C.)
Bulguria—Radio Sofiu, 7.236A, good

{Continued on page 122)
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REQUENCY MODULATION broad-
Fcasting offers major fundamental

advantages over amplitude modula-
tion in the reception of wide-range
undistorted sound with minimum in-
terference  from atmospheric noise,
electrical equipment, ete. To realize
the tremendous advantages of FM re-
ception, a good receiver is neceded and
sensitivity alone is not enough. Good
FM reception is determined largely by
what 1s not picked up. In urban areas,
strong local stations can cause a mul-
titude of spurious responses resulting
from cross-modulation and image in-
terference. Impulse noise from vehicle
ignition systems, diathermy machines,
and interference from TV and other
devices is high. Reflections of the sig-
nal from buildings causec multi-path
transmissions and consequent fading
which often reduces the level of the
desired signal. In rural areas, high
scensitivity and high selectivity are re-
quired to provide noise-free reception
and to overcome the fading caused by
multi-path transmission.

The performance of a good FM re-
ceiver is determined largely by ab-
sence of interference and noise. Other
desirable factors are reasonable cost,
attractive styling, operating conven-
lence, interstation noisc suppressor
and tuning and signal strength meter.

In the design of the H. H. Scott 310-
A FM “Broadcast Monitor Tuner”
shown in Fig. 1 every effort was made
to avoid undesirabte effects in recep-
tion while including all desirable per-
formance features. In many cases, ap-
preciable departures from tradition
and conventional design were required,
including an entirely new tuning drive
and a completely enclosed case.

In order to make the most of the
desirable features uniquely inherent
in FM transmission, wide-band cir-
cuitry was used rather than the more
comnion harrow-band circuits. The ad-
vantages of wide-band design are sig-
nificant reduction in adjacent channel,
co-channel, and impulse noise inter-
fercnce; improved capture ratio; and
significant reduction in distortion
caused by overmodulation, by signal
detuning or hy the inherently greater
non-lincarity of typical narrow-hand
circuits. Also, the wide-band design
makes possible non-critical tuning and
virtually eliminates the effects of
minor drift as a result of tempera-
ture or power line voltage changes or
component  aging, thereby making
complex and troublesome a.f.c. cir-
cuits unnecessary, The wide-band de-
sign tunes in a fashion similar to one
with a strong a.f.c. circuit hut avoids
the drift caused by unavoidable aging
of a.fe, circuit characteristics or by

December, 1954

Fig. 1. Ovwer-all view of the Model 310-A
FM tuner. The tuning indicator is so de-
signed that the entire band can be swept
with the flick of a finger. This Lucite tuning
indicator also serves as a pilot light and a
means of illuminating the etched dial iace,

D. R. VON RECKLINGHAUSEN
J. W. CASEY and V. H. POMPER

Hermon Hosmer Scott. Inc.

Engineering design details on a new audio component which

features an interstation noise suppression circuit, ag.c.,

capacitor tuning of the oscillator, and 3 limiting stages.

slight misalignment of critical a.f.c.
adjustments. It also avoids the ten-
dency with a.f.e. for strong stations to
“pull” the tuning so that adjacent
weak stations cannot be received.

The further advantages of wide-band
design in reduction of interference and
noisc were recognized and pointed out
in Armstrong’s early work. To pass
without significant interference a de-
sired signal when an interfering signal
has an amplitude almost that of the
desired signal, a bandwidth of at least
2 megacycles is required in both limit-
crs and detector. In the design of the
310-A, a 2 megacycle bandwidth in
limiters and detector was found prac-
tical, therchy providing a capture ratio
of less than 2.5 db. Capture ratio is
the ratio between desired signal and
the maximum interfering signal which
still permits good interference rejec-
tion. Contrast this with the 300 kec.
average detector bandwidth of a good
narrow-band receiver, which may have
a capture ratio as high as 20 db.

In order that the limiters perform
adequately, very high-speed perfect
limiting is essential if phase and fre-
quency distortion of the signal are to
be avoided. In choosing limiter cir-
cuits, the simple diode limiter was re-
jected as ineffective.

For true FM performance full limit-
ing action must take place on even
the weakest input signals. Therefore,
three effective stages of limiting are
uscd. The first is an electronic limiter,
using a 6BN6 gated-beam tube. The
sccond, a plate limiter using a 6AUG
tube, has high output which is applied
direetly to the wide-band detector, an

www americanradiohistorv com

anbalanced ratio detector which also
acts as a third stage of limiting.

The unbalanced ratio detector offers
several significant  advantages over
typical discriminator ecircuits which
are not capable of as good co-chan-
nel interference rejection. Distortion
caused by non-lincarity in the dis-
criminator response is responsible for
a significant amount of the annoying
distortion audible in narrow-band re-
ceivers. This cause of distortion is
virtually eliminated by use of a wide-
band ratio detector.

Factors important in the design of
the if. or intermediate frequency am-
plifier stages are flatness of the pass-
band characteristics, passband width
and selectivity, high overload margin,
high gain and low noise. The i.f. pass-
band characteristic must have as flat
a frequency response as possible to
prevent slight variations in if. re-
sponse from reversing relative
strengths of almost equal desired and
undesired signals, thereby increasing
co-channcel interference and degrading
capture ratio.

The i.f. passband width was designed
to be flat over the full modulation
band of 130 ke, With tuners having sig-
nificantly narrower i.f. passbands, de-
tuning or high modulation causes seri-
ous phase distortion in the if. signal
which cannot be climinated and may
cause as much as 10% audio harmonic
distortion. The 150 ke. wide flat pass-
band designed into the i.f.’s virtually
eliminates such distortion. High at-
tenuation outside of the flat passband
is desirable to minimize interference
caused by adjacent-channel stations

7
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Three i.f. stages with eight tuned cir-
cuits were used to obtain maximum
attenuation outside of the i.f. pass-
band. This permits listening to weak
stations located at only slight frequen-
cy separation from strong local sta-
tions.

The i.f. stages were designed to have
relatively large overload margins so
that strong pulses riding in with the
incoming signal will not cause stage
overloading, with consequent degraded
capture ratio. The i.f. stages were also
designed with loose coupling to prevent
undue detuning on strong signal
strengths.

Capacitor tuning of the oscillator
was used rather than slug tuning since
its hasic rotary motion is mechanically
easier, smoother, and more reproduc-
ible. allowing greater control accuracy
and exact tuning over the entire range.

Also. with capacitor tuning it is
practical to have the oscillator fre-
quency above the carrier, which is a
real advantage in minimizing image
interference. With slug tuning it is
difficult to get adequate tracking with
an oscillator frequency higher than
the carrier unless specially shaped
slugs are used.

It was considered important that the
oscillator frequency be higher than the
signal frequency because if the oscil-
lator is tuned above the signal any
possible image interference can only
be from the aircraft control bands
where transmitter powers are only
several hundred watts, If the oscil-
lator is tuned below the signal. image
interference comes from the TV band
where transmitter powers may be 100
kilowatts. A reduction in possible
image interference of necarly 30 db is
achieved by choice of oscillator fre-
quency.

Another type of interference com-
mon in FM receivers is the result of
cross-modulation between strong local

Fig. 3.

December., 1954

Top view with cover off. showing unique tuning drive.

signals, the oscillator signal, and other
signals. This causes spurious re-
sponses which show up as reception
of the same stations at many different
points on the dial. By careful design
of selectivity and linearity of the r.f.
stage it was possible to obtain a spuri-
ous response rejection of 85 db, an out-
standing design accomplishment, since
sensitivity, which is usually sacrificed.
was unaffected.

A neutralized cascode circuit was
chosen for the r.f. stage, providing
high sensitivity, selectivity, and stabil-
ity together with lowest noise.

The high selectivity prevents over-
loading the r.f. stage when the in-
coming signal is off tune. The input
impedance to the r.f. stage and its cir-
cuits was designed to be 300 ohms so
that a standard 300-ohm folded-dipole
antenna may be used with exact
matching. The design was carefully
chosen to be non-critical so that 75-
ohm antennas may be accommodated
with entirely negligible mismatch.

Few FM tuners include automatic
gain control or a.g.c, The typical FM
tuner depends on the limiting action
to present uniformly cqual voltages on
all input signals to the detector. Un-
fortunately, if no gain adjustment is
provided. high signal strengths may
cause overloading of individual stages
with consequent distortion of i.f. pass-
band shape. This increases distortion,
co-channel interference, cross-modula-
tion, and impulse noise interference.
Automatic gain control was chosen in
order to climinate need for a manual
control to decrease sensitivity on high
inputs. The a.g.c. voltage is developed
by a diode on the output of the i.f. and
is used to reduce the gain of the r.f.
and first if. stages whencver high
signal strengths are encountered. De-
layed action a.g.c. is used so that tube
noisc alone does not institute control
action. With undelaved a.g.c, even ex-

tremely weak signals will reduce the
r.f. gain and increase the equivalent
noise, thereby causing weak signals to
be received with a substantially de-
graded signal-to-noise ratio.

The output of the unbalanced ratio
detector is applied to a two-stage feed-
back amplifier which permits very low
distortion. less than 0.19%: even with
1009 signal modulation. This circuit
also makes possible a very low output
impedance equivalent to that of a
cathode follower, so that a long output
cable may be used between tuner and
power amplifier.

One of the most annoying features
of most FM reception is the loud rush-
ing noise heard between stations. A
dynamic action interstation noise sup-
pression circuit was provided to elimi-
nate this annoyance. A continuously
variable control was provided on the
front panel for convenient adjustment
from maximum noisc suppression to
maximum sensitivity.

While tuning is non-critical, a com-
bined signal strength and tuning meter
is provided for maximum convenience
in tuning very weak signals and in
orienting the antenna. The tuning
technique is therefore similar to the
simple and familiar AM tuning.

Also, with high interstage noise sup-
pression action, weak stations might
be passed over completely. However,
the combined tuning and signal
strength meter provides a visual in-
dication of the existence of a signal
with noise suppression on, so suppres-
sion may be reduced for receiving
weak signals,

To avoid laborious “cranking” of a
tuning knob, a basic departure from
conventional tuning drives was devel-
oped as indicated in the photographs
of Figs. 1, 3 and 4. The tuning indi-
cator serves as a sturdy finger grip for
sweeping through the entire FM band

(Continued on puge 143)

Fig. 4. Under chassis view of unit. Nole generous use of shielding.
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TRANSISTO

By E. G. LOUIS

A simple amplifier circuit which can be added to standard

0-1 ma. meters to increase

standard 0-1 milliampere instru-

ment. In fact, it is harvdly likely
that there is an experimenter’s lahora-
tory, a ham's workshop, or a school
or commercial laboratory where at
lecast one of these meters cannot be
found.

But the same thing is not necessari-
ly true of the more sensitive instru-
ments-—meters requiring 500 micro-
ampercs or less current for full scale
deflection.  Too often, however, the
more sensitive instrument will be re-
quired, cither for conducting a scrics
of experiments, for circuit development
work, or for proving in and testing a
new picee of eleetronie equipment.

Unfortunately, the comparatively
high cost and greater susceptibility to
mechanical damage of the more sensi-
tive meters may make it impractical
for many laboratorics to keep a quan-
tity of these meters on hand, Certain-
ly the purchase of a 0-30, 0-100, or 0-
200 microampere meter represents a

FE\V meters arc as popular as the

sensitivity by a 10:1 ratio.

strain on thc budget of the average
clectronics experimenter and ham.

There is one solution, i.e.. the use of
the common and casily available 0-1
ma. meter together with a low im-
pedance current amplifier to increase
its sensitivity. The Raytheon CKT722
transistor is ideally suited for this ap-
plication. A current amplification of
10:1 is comparatively easy to achicve
with this component, while at the same
time maintaining the low impedance
input so necessary in meter circuits.

It thus becomes possible to increase
the sensitivity of the average meter by
a factor of ten to one. A 0-1 ma.
meter ean be given a full-scale sensi-
tivity of 100 microamperes. Where a
more sensitive basic movement is used,
cven greater sensitivity is possible. A
0-300 microampere meter can be given
a sensitivity of 50 microamperes.

On the other hand, where a less sen-
sitive meter is employed, not as much
sensitivity is possible. Thus, if a 0-2
ma. meter is employed, a full-scale

Table 1. The author's calibration table obtained when checking meter shown in photos.

VOLTAGE (B) RESISTOR
1.4 volis 14.000 ohms
1.4 volis 18.660 ohms
1.4 volis 28,000 ohms
1.4 volts 56.000 ohms
1.4 volts 100,000 ohms

‘0 0

* Meter leads shorted together.

CALCULATED CURRENT METER READING

100 ua. 1.0 ma.
75 pa. .749 ma.
50 pa. .50 ma.
25 jia. .25 ma.
14 pa. .142 ma.

0 0
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Fig. 1. One set-up for carrying out the
detailed calibration tests described in
text. No “Calibration Meter” is needed.

scnsitivity of only 200 microamperes
is obtained.

Because of the small size of the
transistor and the simplicity of the
circuit used, the entire amplifier can
generally be assembled in the meter
cabinet. The meter shown in Fig. 5
calibrated 0-1 ma., has an actual scn-
sitivity of 0-100 microamperes, yet the
centire amplifier circuit used to obtain
this sensitivity, including batteries,
docs not even partially fill the cabinct,
as can be seen in the rear view of the
instrument, given in Fig. 4.

The average technician should have
no difficulty in assembling, testing,
and calibrating a similar instrument
in less than an hour’s time, using the
schematic diagram given in Fig. 2.

Circuit Description

Referring to Fig. 2A, the CKT722
transistor has been connected as a
grounded emitter, direct-coupled cur-
rent amplifier, with the basic meter
movement, M. acting as the amplifier
load. Variable resistor R, is used to set
the full-scale meter recading, while
operating power is supplied by battery
B: (An alternative conncction for the
calibrating resistor, R,, is given in Fig.
2B, and may give better resulis in
some circumstances.)

In opcration, as long as there is no
base current flow, the emitter-collec-
tor current flow is negligible and may
be considered to approach *“0” for prac-

tical purposes. This condition exists
when base (—) and emitter (+) leads
are open (as shown in Fig. 2A) or

shorted together.
Now, when the base and emitter leads
are connected in series in a circuit in

RADIO & TELEVISION NEWS
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which direct current is flowing, this
current becomes the “base current” for
the transistor, permitting a collector
current flow that is proportional to its
value, As the hase current increasss,
the collector current increases in di-
rect proportion, although of much
larger amplitude (approximately ten
times greater). Thus, the meter read-
ing indicates a value that is propor-
tional to the base current flow,

Since the maximum battery current
drain is equal to the full-scale deflec-
tion of the meter (in the model shown,
1 ma.), hattery life is quite long, and
it is entirely feasible to use small cells.

Construction H'nts

Assembly and wiring of the meter
amplifier is perfectly straight-forward
and no special precautions are neces-
sary. Since d.c. is used throughout,
both lead length and layout are non-
critical, and the builder may follow his
own inclinations as to the arrange-
ment of components. It is suggested,
however, that standard good construc-
tion practice be followed.

The author used small penlight cells
(Burgess #7) for the voltage source
(B, Fig. 2), wiring two in series. How-
ever, any other suitable batteries may
be employed, even regular flashlight
batteries. If the larger size batteries
are used, the builder may have to ex-
periment somewhat with the arrange-
ment of components within the meter
cabinet, taking care that no leads are
shorted.

Crowding of parts is permissible,
since there are no heat dissipation
problems.

If availab'e locally, the builder
should consider one of the Mallory
mercury cells (such as types RMI000,
RM1200, etc.), as these have a much
longer operating life than standard
katteries.

Although practically any meter may
be used in the basic circuit, the builder
may find it necessary or desirable to
change the supply voltage (B.), and
the size of the calibrating resistor R,
to obtain the best results with his
particular instrument. Both the scries
tFiz. 2A) and the shunt (Fig, 2B)
calibration conncections should be tried,
with the final connections made using
the eircuit that gives the best results,

In general, the meter should give a
full s~ale reading for the desired base
current flow, and the supply voltage
and calibrating resistor should be ad-
justed accordingly. For example, if an
0-1 ma. meter is 1o be given a sensitiv-
ity of 100 microamperes, full scale,
then a reading of 1 ma. should be ob-
tained when there is a base current
flow of 100 microamperes.

If the meter reading is less than
1 ma., either the sunply voltage should
be increased or the calibration resist-
ance decreased (using the series con-
nection). In extreme cases. both steps
may be necessary.

On the other hand, should the meter
reading be oif-scale (above 1 ma.),
with a base current of 100 microam-
peres, then the series resistance should

December, 1954

be increased, or the hattery voltage
reduced, or hoth.

Thus, in this way, it is possible to
compensate  for different types of
meters and for minor variations in
transistor characteristics.

Calibration and Adjustment

Once the wiring is completed and
the meter checked for *full-scale”
reading, detailed calibration tests may
he carried out. The general set-up
shown in Fig. 3 may be used. A similar
set-up, but without the *Calibration
Meter,” is shown in Fig. 1.

Battery B is a voltage source cap-
able of supplying the necessary cur-
rent; an ordinary 1'» volt dry cell is
satisfactory for use here. A resistor
decade box or resistor substitittion box
is included in the circuit to limit cur-
rent flow te the values needed for
calibration.

The “Calibration Mecter” is a sensi-
tive meter and should have a range
approximating the full-scale range of
the modified meter. However, this in-
strument is optional and may be
omitted {rom the circuit if an accurate-
Iy known voltage source and precision
resistors are used, While the resulting
calibration will not be as accurate as
that obtained with a meter, it is gen-
erally satisfactory for practical work.

Next, the current through the cir-
cuit is varied from *0" to the full-
scale reading of the “Modified Meter™
by changing the series resistance of
the decade box. Each current vatue,
together with the actual meter read-
ing, is recorded in a table. Table 1
was made up in the course of check-
ing the meter shown in Figs. 1. 4. & 3.

In the model, it was found that the
calibration checlis followed the scale
reading so closely that it was only
necessary to take the position of the
decimal point into account when read-
ing the meter. In many cases. this
will be found to be true, for the opera-
tion of the transistor is linear over
almost the full range from zcro to
maximum collector current,

In determining the calculated current

Fig. 4. Rear view of meter case showing
how amplifier circuit has been bullt in.
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R

{8)

R:— 1000 ohm pot

Mi—O0-1 milliagmmeter (sce text)

Bi—3 solt battery (two Burgess #7 peunlight
cells in series)

Vi—CK722 transistor {Raytheon)

Fig. 2. (A) Schematic diagram of transistor
meter amplifier connected as a grounded
emitter, direct-coupled current amplifier.
with basic meter movement acling as the
amplifier load. (B) An alternalive connec-

ton for the calibrating resistor, R, of (A)
CALIBRATION METER

RESISTON
DECADE 80X {SEE TEXT)

—FB

MODIFIED ICDI
METER |

Fig. 3, Calibration set-up usitg a “Cali-
bration Meter” and resis'or deczde bex.

values given in Table 1, no effort was
made to take the internal hase-emitter
resistance of the transistor into ac-
count. This is generally permissible
because the impedance of the transis-
tor will usually be low compared to
the series resistance used during the
calibration procedure,

Where the meter calibration is such
as to prevent using the printed meter
scale directly, one of several alterna-
tive steps may be taken. A “calibra-
tion chart” or graph may be prepared
for the meter, giving actual current
values in terms of meter readings. A
multiplying factor other than ten
might be employed. Or a new scale
can be drawn for the meter.

Once the modified meter has been

(Continued on puge 118)

Fig. 5. Front view of 0-1 ma. meter whose
sensitivity has been increased o 0-100 ta.
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ELECTRONIC MEMORY

By ED BUKSTEIN

Northwestern Television and

Electronics Institute

Rear panel and front views of the “electronic memory”™ unit.

It is housed in a 4"x5"x6"

a 4 by 5 by 6 inch metal cabinet

with room to spare, and “remem-
bhers” to turn off the lights after you
have left. The unit should eliminate
the cause of many bruised shins and
stubbed toes, and should be appreciated
by anyone who has ever (1) been a
loreman, guard, or other last-man-out
who turns off the lights and feels his
way out of the building, (2) parked the
family car in the garage and then
groped through a dark jungle of clothes
lines, forgotten toys, lawn mowers,
rakes, etc,, (3) turned off the house
lights and stumbled through a dark
porch or corridor to the walk, (4)
switched off the bedroom lights and
groped towards the bed.

The front panel of the memory unit
contains a toggle switech and outlet.

THIS “electronic memory’ fits into

metal cabinet,
tube is used. The time delay can be adiusted by the user.

A single

The lamp or other lighting fixture to
be controlled is plugged into this out-
let. When the toggle switch is in the
“on” position, the line voltage is avail-
able at the outlet and the light is on.
When the toggle is switched to the
“off” position, a sixty-second time de-
lay begins. During this interval, the
line voltage is still available at the out-
let and the light remains on. At the
completion of the time delay interval,
the unit turns off the light and also
disconneets itself from the power lines
so that no standby power will be con-
sumed.

As shown in the diagram, the toggle
switch is a double-pole, double-throw
type. The two opposite sections of the
switch are used so that when one is
open the other is closed (8, and S.s
in the diagram). When the toggle is in

Complete schematic of relay. Variations in timing intervals are possible. See text.
i A F——
Sia 62 = RL2
— |( ?‘ soi(== 6.3
N7VAG. |
pp— —_———
I t p RI R2
| RLI N Y
! E L
[
S
1 Si8
[ RN (P e o

Ry, Ry=—15 megohm, V3 ». res.

Ry—10,000 obm, 2 w. rés.

Cr—.5 pfd.. 200 v. capacitor

Ce—15 pfd., 150 ». elec. capacitor

RLi—117 yolt a.c. relay, d.p.s.t. contacts
RiL.—Plate relay, 2000 to 5000 ohm coil, nor-

mally-closed contact

T, —Fil. trans., 6.3 v. @ 2 amp.

S1a, Sin—Oppasing sections of d.p.d.e. toggle
switch (see text)

SO, —117 v. outlet (socket)

V,—6405 tube
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A compact and simple time delay relay
which will operate lamps and lighting

fixtures after pre-determined time lag.

the on” position, 8. is closed and re-
lay RL, is cnergized. The contacts of
this relay apply the line voltage to the
outlet and also to the time delay cir-
cuit. During the half cycle of line volt-
age when the grid of the 6AQ5 becomes
positive, grid current charges capacitor
C.

When the toggle is thrown to the
“off*" position, 8.« closes. Capacitor C,
is now connected between the grid and
cathode of the 6AQ5. The polarity and
magnitude of the charge on C, are such
that the tube is biased beyond cut-off.
After an interval of time, however, the
charge on C, will have leaked off
through the resistors connected across
it. The 6AQ5 will now draw plate cur-
rent and energize relay RL.. The nor-
mally-closed contacts of this relay now
open and interrupt the current f{low
through RL,. When RL, de-enecrgizes,
the outlet and the time delay circuit
are both disconnected from the power
lines.

The length of the time delay is de-
termined by the time constant C.-R-R..
For the intended application. a sixty-
second time delay is a reasonable inter-
val. For special applications however,
it may be desirable to either increase
or decrease the interval. This can be
casily naccamplished hy changing the
value of ¢, or of the resistance in paral-
lel with it. Increcasing cither the capac-
itance or resistance will increase the
time delay, and vice versa.

Almost every home has a few dark
areas in the attic, basement, hallway,
side entrance, etc. The *“electronie
memory'” can add a new feature of
safety and convenience to the home. It
is easy to build and relatively inex-
pensive. —3o—
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M'gYears in Development
| . -NOW READY FORYOU!

New Equipment! Néw Lessons! Enlarged Course!

SPRAYBERRY PRACTICAL TRAINING IN

RADIO-TEI.EVISION

3 NO OBLIGATION TRAINING PLANS

You have NO MONTHLY PAYMENT CONTRACT to sign
... pay for this outstanding training as you learn!

The complete facts are so hig and so important to any man secking

training in Radio-Televigion that | urge yon to mail ~he coupon b

Jlow at onee fur my big all-new 56 page FRIZE CATALOG and

TFREF Sample lLesson. Gut the full story of this reriarcable new
Frank L. Sprayberry and up-to-the-seeond Training Plan. You'll read abcut my 3 NO
President. Spravbersy  QOHLIGATION PLANS or “packaged unit” mnstru-0t. for both
Acagemy of Radio betinners and the experienced mun. Yon'll learn how ¥ can now
prepare you in as little as 10 MONTIIS 10 take your plaee in this fast movirg big money
indnstry as a Trained Raodio-Television Techuiciain. You'll see that yon tel:e 2o Fish
enrolling for my Traininz beeause you DO NOT SIGN A BINDING TIME Y \lf‘\'l‘
CONTRACT. | have been training snceessfnl Radio-TV 1o -hnicians for 22 years . . . 1 can
prepare you, too, to get inio yonr own prohlnblv Service Shop or a gool paying joh
even if you have ne knowledsze of Radio-Television. Mail the coupon . . . I rush full
information FREE aud without obligation. (No salesman will eall.)

[ Newest | PRACTICE AND TRAIN AT HOME
DEVELOPMENTS | WITH 25 NEW KITS OF EQUIPMENT

You get vatnalde practical expericnce In eonstruction. lest-
[t and shop praetice. You buitd a pnwerful 2 aniul superbot
radin. the all=ncw 18 ranie Sprayberry multitester. the new

4

Your training cov-

ers U H F, Color sSprayherry fraioing Television reeefver. signal kenerator.
- Bignal tracer and many other prajeeta. All equinment is
Television, F M, ¥ours 1o nse and keep and von have practically cvery-

thiog needed to set up a Radlo-Television Nerviee Shop

Oscilloscope
All your training 1s EN YOUR HOME i sprre hours.

Servicing, High Keep on with your present job and jncome whil® learning.
Fidelit I help ¥on earn extra apare time money whhe you jearn. If
y Seund yau expeet to be In the armed fe ater. there 15 no better

and Transistors. preparatlon than practical 8pravoerry 1tullo-Televiston
training. Rush eoupen Lelow fof all the (uCls—ENLE!

SPRAYBERRY ACADEMY OF RADIO

il
il 111 NORTH CANAL STREET, DEPT. 25.5, CHICAGO 6, ILLINOIS

-—-—-—-——-———————————————--—————-———-—-—Ia

SPRAYBERRY ACADEMY OF RADIO  MAIL THIS COUPON FOR FREE

CATALOG AND Dept. 25-S, 111 N. Canal St., Chicago 6, lll.  FACTS AND SAMPLE LESSON 5

Please rush all information on your ALL-NEW Radio-Television Train- |

SAM PLE LESSON ing Plan. | understand this does not obligate me and that no sales- {

man will call upon me. Include New Catulog and Somple Lesson FREE. |

Rush coupon for iny catalog :‘
“How 10 Make Money in Name A = N
Radio-Television™, PLUS an - e :
actual sample Sprayhberry |
Lesson without nhlunlum-— \LL Address_ SR
FRLELE. Mail coupon NOW! :
City Zone State. !
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Macs RADIO
SERVICE SHOP

By JOHN T. FRYE

s 3

FREEZING RAIN during the
A night had turned the out-of-doors

into a crys:al fairyland. Every tree
was an immobile fountain of ice; the
caves of every building wore gleam-
ing. sparkling fringes of icicles.

However Amanda Perkins, secre-
tary, office manager, customer hulfer,
and Chief Worrier of Mac's Radio
Service Shop. was oblivious to all this
congealed bheauty outside. Secated at
her desk with her hkack to the win:
dows, she was playing a staccato tune
on the tvpewriter as she engaged in
her daily little game of trvinz to get
through all the coarrespondence by
lunch time.

That was why she did not see the
door open stealthily behind her 1o
admit the curly red head of Barney,
the shop’s service technician, j.g. The
boy stepped inside and closed the door
hehind him with a quietness that was
amazing coming f{rom one who was
usually about as quiet and gentle as a
bulldozer, Holding a small icicle deli-
cately between thumb and forefinger.
he tiptoed across the room and gently
dropped it down the back of Miss
Perkins’ dress.

Instantly she gave a loud shriek.
exploded out of her chair, and began
frantic movements of her bodv as she
tried to dislodge the melting bir of
ice.

Mac, who had watehed the whole
procedure through the open door of
the service department came rushing
into the office brandishing a length of
pipe mast and demanding. “"Where's
the mouse. Amanda® .Just show him
to me, and I'll clobber him for yvou!"

Barney, wearing a look of shocked
surprise on his face during all this
pandemonium, finally said, “Why,
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CALLING ALL INVENTORS

Amanda, [ didn't kiow you could
rhumba; or is that a new hula you
are showing us?”

At this Miss Perkins suddenly be.
came ominously quiet as she glared
at her tormenters. Then she walked
deliberately over to her desk and
picked up a heavy paper weight. That
was all the hint Mac and Barney
needed. With one accord thev leaped
through the door of the service de-
partment and slammed it behind them.

Mac grinned at Barney leaning
vreakly against the door and askod
in his best imitation of the “Life With
Elizabeth” announcer, “Aren’t you
ashamed?” Barnev was still laugh.
ing too hard to do more than shake
his head vigorously.

“Well, then I'd better find an out-
let for some of this surplus energy
of yours,” Mac said as he picked up
a small pamphlet from the service
bench. *“As a person who is always
cager to think about anything exvept
work, vou should find this right up
your allev. Ever hear of the National
Inventors Council?”

“Don’t think so.

“It was created in 1940 by the Secre-
tarv of Commerce with the concur-
rence of the President to establish a
means by which the natural inventive
talent of the American people could be
used to aid the war effort., The chief
function of the Council is to receive
and evaluate ideas and inventions that
mayv be of use to the military forces.
In this capacity it welcomes sugges-
tions from inventors on practically
everything from ‘toothpicks to tanks.
Since the Council has been in business
during the past fourteen years, the
public has submitted more than 300.-
000 proposals, some of which have re-
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sulted in tremendous savings in men,
materiel. time, and money.

“In order to channel inventive think-
ing somewhat, the Council periodically
issues lists of military problems that
are current. I have such a list here.
Hoping to concentrate your inventive
genius still further, 1 have gone
through the list and checked ofT those
items that would seem to lie in the
domain of electricity and electronics.”

“Fine. fine'’ Barney said smugly.
“Toss a couple over the plate.”

“Often T hear fellows who are study-
ing for a commercial radio license
gripe about the questions devoted to
batteries on the grounds that batteries
are pretty much out of date. Apparent-
lv the army does not know about this,
for a lot of their inventive needs are
connected with hatteries. For example
they say they need a bhattery with a
very long shelf life and one that will
give a constant power output over a
widely varyving range of temperature;
and to the army that means a range
of from —100° F to 160° F above zero.

“They are particularly interested in
a hattery that will perform well at ex-
tremely low temperatures. For ex-
ample, they would like a new electro-
lvte that could be substituted for the
one ordinarily found in an automotive
(lead-acid) batterv that would have a
low viscosity at —65° C and that
would work well at this temperature
without any damage to the battery. AL
the same time they would like to have
a new miniature battery that would
provide more service life per unit of
volume and weight.”

“How about the RJMl cells and the
low-temperature batteries ['ve read
about "

“These are mentioned. It is stated
the initial production of RM cells was
spotty and that while some batteries
gave good performance. others did
not provide any useful life at all be-
cause of defects. 1My dad. who wears
a hearing aid using rhese batteries,
strongly seconds this opinion. He says
that when vou put in a fresh hattery
vou can never be sure whether it is
going to last 11wo hours or two weeks.
Low temperature batieries provide
some life at —40° F, but not suflicient
life to be of practical value. Incidental-
Iv. the army is willing to approach
this problemx from another direction.
If vou can think up a good way 1o
heat drycells so that the full outpul
can be obtained in extremely cold
regions. the army would like to hear
ahout it. They have already tried
using heat tablets, activated charcoal
blocks, sterno-type and chemical heat-
ers without much stccess.

“How about the new solar and
atomic batteries?”
“Thev show promise but are not

suitable to field applications at their
present stage of development. The
army would very much like to have a
new, efficient, compact, light, and quiet
sounce of power to replace heavy bat-
teries and noisy internal-combustion.
engine-driven generators for front
line use.”
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ELECTRONIC
SWITCH
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The basic function of the Heathkit “{ion ¢o8tihey
Slectronic Switch Kit is to permit conrse FRy ine
simultancous oscilloscope observa- 60“‘:{\‘;‘;:,- com ot
tion of two separate traces which ke
can be ecither separated or super- 7,
imposed for individual study. This j”-'ar[?,"-_’vl

or,

. . {7 ¥y,

is accomplished through the use of fn,';:',"l/:,,"w,,.‘;’ o
g 0

two_individually controlled inputs " 11,03’.1,,,(
working through amplifier, multi- °U,or/n“ MODEL 5-2

vibrator, and blocking stages. The
output of the Electronic Switch is
connected directly to the vertical
input of the Oscilloscope. A typical example of useful-
ness would be simultaneous observation of a signal or
waveform as it appears at both the input and output
stages of an amplifier,

APPLICATIONS

An Electronic Switch has many applications to increase
the over-all operating versatility of your oscilloscope.
It can be used to check amplifier distortion—audio
crossover networks—phase inverter circuits—to measure phase shift—special
waveform study, etc. The instrument can also be conveniently used as a square
wave generator over the range of switching frequencies, often providing the
necessarv wave form response information without incurring the expense of
an additional instrument. Ownership of this instrument will reveal many entirely
new ficlds of oscilloscope application and will quickly justify the modest cost of
the Electronic Switch Kit.

23°)

Shpg. Wt.
8 Ibs

l Heathkes
LOW CAPACITY
PROBE KIT
No. 342
535.0

Shpg. Wt. 1 lb,

Fearltct
VOLTAGE CALIBRATORI
—_— ..
s1159

Shpg. Wt. 4 Ibs.

——— e f

An oscilloscope accessory. the 342 Low
Capacity Probe permits observation of
complex TV waveforms without dis-
tortion. An adjustable trimmer pro-
vides proper matching to any conven-
tional scope input circuit. Excellent for
high frequency. high impedance, or
broad bandwidth cireuits. The attenu-
alion ratio ¢an be varied to meet in-
dividual requiremenis.

Another useful oscilloscope
accessory particularly in circuit develop-
ment work and in TV and radio service
work. The Voltage Calibrator provides a
convenient method for making peak-to-peak
voltage measurements with an oscilloscope,
by establishing a relationship on a compari-
son basis between the amplitude of an un-
known wave shape and a known output of
the voltage calibrator. Peak-to-peak voltage

Heatlhkect
EMODULATOR
E KIT

SCOPE DEM
PROB

values are read directly from a calibrated No. 337-C
panel scale without recourse to invelved

calculations. PO Sl § 3 5.0
FEATURES: Shpg. Wt. 1 1b.

To off-set line voltage supply irregularities,
the instrument features a voltage regulator
tube. A convenient “'signal’ position on the
panel switch by-passes the calibrator com-
pletely and the signal is applied through the
oscilloscope vertical input, thereby eliminat-
ing the necessity for constantly transferring

Extend the usefulness of your oscil-
loscope by observing modulation
envelopes of IR1° or IF carriers
fourndt in TV and radio receivers.
The Heathkit 1Jemodulator ’robe
will be helpful in alignment work.
as  gain analyzer and a signal

test leads. tracer. Kasy construction with the
new modern printed circuit board.
RANGES: Voltage limits are 30 volis RMS

and 500 volts D.C.

HEATH company

With the Heathkit Volit-
age Calibrator it is pos-
sible to measure all types
of complex waveforms
within a voltage range of
.01 to 100 volts peak-to-
peak. Build this instru-
ment in a few hours and
enjoy the added benefits
offered only through com-
bination use of test equip-
ment.

BENTON HARBOR 15,
MICHIGAN

www americanradiohistorv com

“What else do they need?”

“Well, as an old treasure-locater
builder, you may be interested to know
the army still wants a device or tech-
nique that will positively detect the
presence of explosives, as such, buried
beneath the earth's surface. I don't
think thev would be much interested
in that gadget you built that goes out
after ‘pieces-of-eight’ and comes up
with a roll of rusty fence wire. Along
the same line theyv would like to have
a rapid method by which they can
determiine the density of surface lay-
ers of soil to a depth of three feet in
six-inch increments without taking
actual samples. All attempts to do
this eclectronically so far have failed.
On a little different tangent. they
would like to have a blasting cap that
cannot be initiated by electromagnetic
or radar waves.”

“Anything else?”

“A lot else. There is need for a
recorder that will work over a fre-
quency range of from 5 to 1000 mega-
cyeles. A non-heterodyning type of
frequency divider is wanted. So is a
high voltage power supply that will
put out 40,000 volts at up to 50 micro-
amperes of current and vet will be so
small and light that it will not add
seriously to the burden of the man
who must carry the electronic equip-
ment this power supply operates. A
microwave oscillator capable of 1 kw.
of ¢aw. output is needed. The army
would like to have a 12" cathode-ray
tube in which the glass envelope is
much lighter in weight, shorter. and
more rugged. A coaxial r.f. switch
of broadband characteristics to handle
one to ten kw. of power is on the list.
So is a frequency insensitive rotating
joint for coaxial and waveguide cir-
cuitry.”

“I'd like one of those myselfl for my
ten-meter beam,” Barney interrupted.

“Yes, and on Field Day you and the
armyv both would like an ultra light-
weight field antenna mast or radiator.
say one that collapses to only 10 feet
in length but that can be extended to
any height up to 100 feet and that re-
quires a minimum of guying. prefer-
ably none at all at lower extensions.
The army would also like to have a
coil impregnant that is cheap. ecasily
applied, and unaffected by heat or
humidity; and one that will not, on
the other hand, affect the “@” or the
physical or clectrical performance of
the coil on which it is used. The mili-
tary thinks it would be nice if some-
one would come up with a semi-con-
ductor material for use in transistors
whose color would reveal its conduc-
tivity type: n-type being one color and
p-type being a different color. Do you
get the idea?

“An indicator for carbon-monoxide
gas is nceded. So is a humidity indica-
tor. So is a rugged, portable. light-
weight ammeter that will be 20 to 100
times more scnsitive than the conven-
tional D Arsonval type; vet no exter-
nal power supply or electron tube am-
plifiers can be used to accomplish
this.”
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BRAND NEW DES|GN: The new leathkit Maodel 0«10 Oscilloscape would be something
special at any price. but is ulinest unbelievable ar $69.30. Complerely re-ilosigned scope
has broagband amplifiers for color TV work and offers brilliaut overall performuince. f\'t‘w- -

Vertienl [requency response within 3 db from & eps to 3 me. Even more astounding. the j{:"'ll‘rw_‘f’"r"u-lq,,

response is down less than 1!z db ar 3.58 me. the ecolor TV syne hurst frequeney. It is :_!o,,"c’rh S e g
essential tliat scopes {or color work have these broadiaud eharacteristies. c_"f(,?l‘s p?,‘, r, ,’,5'
PRINTED CIRCUITS: Twa printed cireuir bounls used in this fine instrument to insure e S 0g,)

stable, eonsistent performance. Problems solval by pre-engineering of boards. ane their
use guarantees completed wnit that will have same churacteristies as lub development
madel. Printed eireuits simplily construetion and save Libor. .

NEW SWEEP CIRCUIT: Sweep circuit operates with exceptionally goud linearity' from 20 eps to B eepazoni posluion

over JI0,000 eps, 3 times the usual range for seopes in this priee range. An entirely new circuit intro- tincous, definite posi-
duced for the first time in any Heathkit. Honink without bounce MODEL O-10
or overshoot.

Simpliiled, stand-
arnllzed construc-
tion technlque of uscilloscape are: Built-i

vertical and horl- Lstie O —nliate:
zomral. At er plastic CRT face-plaie:

FEATURES: Other outstanding characteristics of this professionul
LV penk-to-peak reference for ealibrtion of
U CRT; push-pull hor, and vert. deflec-

constructlon  mare tionamiplifiers: hor. trace width expandable 10 3 times dinmeter of CR
possible through tube to allow inspection of any small portion of the signal; defleetion
E_n,(:‘ ::z«:c;. :’" Cnl :‘::r:-“:'(; sensitivity, 025 volis per ineh; wiring harness pre-formel and eaisteld
boatrd ! to save construclion time and iusyre professionn] appearance and Shpg. Wt 27 Ibs.

operation. Incorporates efficient retrace blanking. Frequeney comns
pensited step attenuator at the vertical input. Entire tube face vse-
able. No foldover on vertieal over-load. Performanee obtainable only
in neli more expensive lahoratary models.

Uses 5UPI, 6.ABL €RO7, 12BH7. 60CB6, 124 T7. 2124 076X 1, IV2,and 6C4. Quality eotnponents used
throughout so that outstanding pesformance characteristics @ be maintained for years 10 come. Plastic
moliled eomlensers are used in all enupling amd by-pass applieations. The “new-look™ in Meathkit styling
proiluces professional appearance in keeping with the prefessional performanee of this instrument.

Clean, open, uniler
chassis conslruction
and wirlng. Possible
only through use of
pre-eabled wiring har-
ness, and simplited
printed cireuit

hoards. ‘ 5BP1 CR TUBE

" > NEW Feallbct
R _ L Heatlket | 5” PRINTED CIRCUIT

3” PRINTED CIRCUIT |OSCII.I.OSCOPE K"-
OSCILLOSCOPE KIT ‘ MODEL OM-1

NEW

9'/2” ‘ $ 39 50 Shpg. Wt.
24 lbs.
MODEL OL-1 @ ]
N $ z 9 so Shpg'bw" | VERSATILE INSTRUMENT: The
/‘Q —_— [ 15 Ibs. new Model OM-1 general purpose
- Oscilloscope represents un outstand-

ing dollar value in reliable test equip-
ment. Full 5 inch CRT. Printed cir-
cuit. boards for case of assembly.
constant eircuit characteristics, atd
rugged component mounting. Licludes all the design features necessury for
servicemet, students, experimenters, rudio amateurs, etc. Frequeney re-
sponse of amplifiers flat within 1 db from 10 eps 10 100 ke, aml down only
7 db from 10 cpss 10 300 ke. Sweep generator range from 20 cps to 100,000

:\} = ova” /4

3GP1 CR TUBE New easy-to-hulld printed cirenit board

with high Insulation factor, |

New compact utility Seone—IlIght- New Heathkit instrunment styling—

weight-—portable for service work, eharcoat gray panel with nigh reada-
biiity white lettering.

Detlection plate terniinals—ideal for

ham trapsmltter modulation monitors New Meath twin triode sweep gener-

ing. ator 15-100,000 cycie sweep. eps. Also features new Heathkit color styling with charcoal gray panel and
high definition white lettering for readability even under subddued lighting

EXCEPTIONAL VALVE: The bramd new Madel OL-1 Utility Oseilloscope is designed comitions.

espeeially lor portable applicatious so that outside servieemen or persons performing field DESIGN FEATURES: A {ullsize, versatile oseilloscopwe at a priee vou ean

tests can have the advantages of a scope available. Then oo, it is ideal for home workshop, wfford. Other features are: adjastable spot shape control; RF eonncetinns

the hamghack. or as un “extra’ scope lor the service shop. |1 is compuet, light in weight, to Jeflection plates; direct coupled centering controls; external aud internal

and surprisingly versatile in ojieration. An outstanding instrument for the price. sweep and syne; 60 evele line syne: built i 1 volt peak=to-penk panel

knob styling.

cireuit buard used for constant eircuit performance. Assembly tine ew in half!
SPECIFICATIONS: Vertical amplifiers feature frevpuency respouse within 1 b from 10
eps to 100 ke, and within 3 Jb from 3 ¢ps to 510 ke. Vertieal sensitivity .2 volts per ineh at
1 ke, with input imnpedance of 12 mmfd shunting 1¢ megohms.

Horizontal response within 1 db from 10 ¢ps to 200 ke, and within 3 db from 5 eps to
00 ke. Hor. sensitivity .25 volts per inch at | ke, input inpedauce of 15 wonfd shunting

10 megohins. Sweep zencrator cavers 10 eps to 100000 ¢ps with stable positive lock-in

eirenit. Cathe follower input in both vert. and hor. amplifiers: push-poll vertical and P
herizontal ileflection amplifiers; 3° CIUT: eleetronie positioning eontrals for wide range of c o m p a n y
vertieal and horizontal spot defleetion: provision for internal and external syne; 60 eyele

line sweep. New modern color styling and unusnal performance make this instrument an
outstanding v:lue. BENT O N HA RB 0 R 1 5 ’

MICHIGAN

Front panel controls are ““bench-tested” for ease ol operation and canveuience. Printed ‘ terminal reference voltage; professiotal appearance of cabinet, panel, and

December, 1954
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Heathtit

MULTIMETER

KIT

The new Heathkit Multimeter js a
inust” to complete the instrument
lineup of any well equipped serviee
shep. Here is an instrument packed
with every desirable service feature,
many of which are not found in other
Multinmeters. All of the measurement
ranges you neced or want. High sensi-
tivity 20,000 ohms per volt DC; 5,000
olims per volt AC

J ADVANTAGES

Complete portability through freedom
from AC line power operation

microam ps up to 15 amperes

ment.

* RANGES

Full scale AC and DC voltage ranges are 0-1.5. 5, 50. 150, 500,
1500 and 5.000 volts. Direct current ranges are 150 microamps.
15, 150 and 500 milliamperes and 15 amperes. Resistances are
measured from .2 ghms to 20 megohms in 3 ranges and db range

from — 10 to 465 db.
%k CONSTRUCTION

Ikt
Sty (TOn gy

yet

a5 mett

i
gl J

‘co\o\‘ gonle

provides service
ranges of direct current measurements from
can be salely operated
in RF fields without impairing accuracy of measure-

20,00 5ol
o o} ever
El‘lls‘, lw‘x‘ Dep vor \‘o\ﬂf\‘ye“rm\nlm’(
L0006, Y bo sw\‘c‘;ler ink @
ne

Vorg ACTMS oy

“\; St \eanis:

Al
]

ton My Precy,
ry er oy,

"f"sl 1 |.r0-“£.~1.

nsgitin e s
o u,(.,z.:i v

<O S
: \\‘d\:‘\“

AR
DR

MODEL MM-1

$26°)

Sheg. Wi & Ibs

150

WY

The ieathkit MM-1 features a unique resistor ring switch

mounting assembly procedure. With this method of assembly

the precision resistors are wired to the rings and range switch before actual meunting of the
switch to the instrument panel. This procedure affords the advantage of simpler construction
yet complete accessibility of precision resisiors in event replacement is ever required. Qhm-
meter batteries were selected for convenience of replacement and only standard commercially
available types are used. Batteries consist of | type C flashlight cell and 4 Penlite cells. All

batteries

and necessary test leacds are furnished with the kit.

Feathtbit

HANDITESTER KIT]

MODEL M-1

The Heathkit

Model M-1 Handi-
tester readily _fulfills
ma jor requirements for
a compact. porlahle voli-ohm milliam-
meter. I'he small size of 1he smooth gleam-
ing molded bakelite case permits the in-
strument to be tucked inte your coat
pocket, toolhox or glove compartment of
your car. Always the "Handitester” for
those simple repair jobs.

RANGES:

Despite its compact size, the Handitester
is packed with every desirable feature re-
quired in an instrument of this type. AC
or DC voltage ranges. full scale, 10. 30,
300, 1.000 and 5000 volts. 2 convenient
ohmmeter ranges 0-3,0000 ohms and 0
300,000 ohms. 2 DC milliammeter ranges
0-10 milliamperes and 0- 100 milliamperes,

CONSTRUCTION

‘I'he instrument uses a 400 mmicroampere
meter movement which is shunted with
resistors to provide a uniform 1 milli-
ampere load in both AC and DC ranges.
T'his design allows the use of but 1 set of
1% precision divider resisiors
on both AC and DC and pro-
vides a simplicity of switch-
ing. A small hearng aud type
ohms ad just control provides
the necessary zero adjust
function on the ohmmeter
range. The AC rectifier circuit
uses a high quality Bradley
rectifier and a dual half wave
hookup. Necessary test leads
and battery are included in
the price of this popular kit.

|
514 |

Shpg. Wt 3 Ibs. I

t

and
I will easily prove its worth

saving device. Order severai
loday.

36 standard RTMA 1 watt
resistor values between 15
ohms and 10 megolhims with
an accuracy of 10% are at
your fingertips in the Model
RS-1 Resistance Substitu-

Heatltct RESISTANCE
SUBSTITUTION BOX KIT

MODEL RS5-1

] 55.0

ion Box kit. This sturdy
attractive accessory

nany times over as a time

Shpg. Wt
2 lbs.

Weathkictr CONDENSER
SUBSTITUTION BOX KIT

MODEL
18 standard RTMA €s-1
values are available
from .0001 mfd to .22
mfd, An 18 position
switch set in the panel
of an attractive bake-
lite case allows quick changes
without touching the test
leads. Invest a few ininutes
of your time now and save
hours of work later on.

HEATH company

BENTON HARBOR 15,
MICHIGAN

www americanradiohistorv com

“Looks like a spot to use transis-
tors,”” Barnev commented.

“Possibly. There is also a growing
need for something to replace our
diminishing supply of natural piezo-
electric quartz. One possibility is the
development of a high quality syn-
thetic quartz. Another is the applica-
tion of magnetostriction units to the
control of f{requency. Whichever is
used. it must have an accuracy equal
to that of natural quartz oscillators:
approximately .02% within the tem-
perature range of —65° to +160° F.
We also need a new high resistance ma-
terial with a resistance of at least 100.-
000.000.000 ohms per centimeter witha
low temperature coeflicient, good re-
sistance to vibration and shock. cap-
able of being formed into units with
a resistance accuracy of 209%. These
resistors are needed for use in radia-
tion detection instruments.”

*All that stuff is rather small caliber
for an inventor of my tvpe.” DBarney
objected. "Don't they need some really
big inventions?”

“Oh sure. They would like to have
a complete new tyvpe of communieation
that does not depend on electrical im-
pulses. electromagnetic waves, sound
waves, or any other method known at
present. That should hold vou for a
while. Then you can work on a new
system for converting either light or
heat into electrical energy. Of course
the Bell Laboratories are kicking this
around. too, but I am sure you like a
little competition. On your day off
vou ecan play around with cither a
destructive ray that will produce death
at 500 yvards without exeessive power
input or with a device that will con-
vert speech directly into writing. I
think perhaps IBM has done some
work on this, but the army wants a
device that is simple to operate and
is not bulky—which makes it quite a
large order.”

“I think I'll help the army out on
a few of these things.” Barney an-
nounced importantly. “Where do T sub-
mit my ideas or write for more in-
formation?"

“Just address the National Inven-
tors Council U. S. Department of Com-
merce. Washington 25 D. C.” Mac
answered; “but before you start in-
venting. you had better figurc out how
yvou can get back into Amanda’s good
graees.”

“Don’t worry about that; it's al-
ready taken care of.” Barney said airi-
ly. “Tomorrow morning I intend to
present her with the personally-auto-
graphed picture of Libcrace I managed
to have him sigh when he played in
Center City a couple of weeks back,
Knowing how much she likes to hear
him play, I got it especiatly for her;
but I've been waiting to give it to her
until the right moment arrived. Now
I think it's here! If that doesn’t melt
her down, nothing will.”

‘That's my boy!". grinned Mac. “Old
Don Juan had nothing on you when it
comes to being a smooth operator. I
don't know how you do it—but six or
sixty—the gals love it!” 30—
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NEW THealhtit

VACUUM

TUBE

VOLTMETER KIT

PRINTED CIRCUIT DESIGN

Another outstanding example of eontinuing Heath Company pioneering and leader
ment field. A new printed cireuit VTV M. New peak-to-peak circuit—new sty

ipi

A prcu.rul prefabricated printed circuit board el rmnmvs chassis wiring. culs
assures duplieation of Engincering pilot mod and virtually elimin:
struction efror.

CIRCUIT:

A 6ALS tube operated as a full wave AC input re

1 and new panel desigl
mbly time 1n half.
t

tifier pcrm 18 scvcn peak-t1o-j eak voltage r

the kit instru:

sil ol ¢y

u!osv lh

nnts of 4000 volts P—P . Just the ticket for you T v et »
eireunt imits apphed AC input to uitry and the isolation of
the meter in the eathode of the t fords a b eh degree of
protection to the sensitive 200 microampere meter.
RANGES:
F"H(.“ii“'fl""’l"cml‘;" Seven voltage ranges. 1.5, 5 (15, 50,150, 500 .
B S ML TEIL and L300 volts DC and MK, Peak-to- ens¥ o
T . 8 & el
e, BOURAIGR el o 5 14, 0. 140, 0 100, 1000 cad Opet i sl
upper it of 4b60  Ohmimeter runges X1, Xto. Xioo, X1oon. 5 0“0'",“ o MODEL V-7
P Paw! 15 volts  X10K, X100K. X1 mee. Additiom) feature now \“\" 210
RS Voltage @)= areq b scale. 2 center seale zero position. and the &
vider Input elreult. 5 noiacily reversal switeh $ 5
IMPORTANT FEATURES: ®
High impedan n input —transformer ated — 17
preeision resigtors. fi.A L 2A L7 - M POWEE recti-
fier 2 C o Jong— improv Shpg. wt. 7 Ibs.
trol action—new panel stylimg — oW
The tirst kit Instru 1 h o 2
ment to_offer a la- p ot Sk posily "
bor-saving, error- =—new knobs—test § 1NC ;
free printed lrin" it The nete V-7 uly it instrun t ler, g -::
boatd. Your instru g ".." good-lookiug cha Rray panel and soft fea T D¢ T N
ll::f:“:t-“llllrgvgtﬂ' .:‘g' . High readability el with sharply cout g W“\r\?‘“ﬂ(\“o\
neerlng deveiop- ions. o ing, modern styling is in W o
ment maodel harmoniaus balance \-\uh the outstanding cire XN Impro ne e

[} 1
Weathtit AC VACUUM TUBE

VOLTMETER |
KIT ‘

MODEL AV-2 ‘
|
|

$:!!’£i0 ‘

Extreme sensitivity has heen emphasized
in the design of the Heathkit AC VTVM.
Ten full scale RMS ranges are .01. .03, .1
.3, 1, 3, 10, 30, 100, and 300 volts. Fre-
quency responsé s substantially flat from
10 cycles per second to 50 KC with input
impedance of 1 megohm at 1 KC. Will
accurately measure as low as 1 millivolt
at high impedance. "l'otal dh range is —52
db to 452 db. An excellent kit for mmeasur-
ing the output of phono cartridges and the gain of amplifier stages. Use it also
to check power supply ripple, as a sensitive null detector, and for compiling
frequency response data. Features one knob operation, 200 microampere
Simpson meter and precision resistors.

8ily the hest hu

Shpg. Wt.
5 1bs.

Feathkit
AUDIO WATTMETER KIT

Read audio power output directly without using external
load resistors with the new Heathkit Audic Wattmeter.
Built-in non-inductive load resistors provide impedances
of 4, 8, 16, and 600 ghins. Flat response from 10 CPS to
250 KC. Full scale power ranges are 05 MW, 0-50 MW
0-500 MW, 0-5 W and 0-50 W. Model AW-1 will operate
continuously at 25 watts and has a duty cycle of 3 minutes
at 50 watts. Total db range in five positions is —50 db to
+48 db, using the standard 1 miltiwatt 660 ohms.

MODEL AW-1

$2950

Shpg. Wt. & Ibs.

December, 1954

|
\
|
\

<t Instrument;

Heatkhkcr 30,000 VOLTS DC
PROBE KIT

Measure up to 30,000 volts DC with the
Heathkit VTVM and the 336 high voltage
Probe. Precision resistor provides multipli-
cation factor of 100. Can be used with

any 11 megohm input VI'VM. Housed

in a Polystyrene two color sleek plastic
probe body for safety of operation.

?/eazéééz PEAK-TO-PEAK

80 volts at a NC level of not more
than 600 volts. can now he read
directly by using 338-C Frobe with
previous model Heathkit VT'VA's
or any VI'VM with 11 megohm in-
$559
. hoard for easy assemhly Frequency
Shpg. Wt. 2 lbs. range 5 KC to 5 MC.
The Heathkit RF Probe will permit
the measurement of RF voltages up
AC and a DC level of 500 volts.
Designed for any 11 megohm
1 input V'I'VM. Modern styling,
Polystyrene aluminum hous-
ing, Polystyrene insulation,

@ Peak-to-peak values not exceeding
No. 338-C
put resistance. Probe consiruction
features a modern printed eircuit
to 250 MC with an accuracy of
+ 10%%. The limits are 30 volts
and printed circuit hoard for
easy assembly,

No. 309-C
s Shpg. W1,
5350 77,

HEATH company

BENTON HARBOR 15,

MICHIGAN
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Variable output
tween 90 and 130 volts AC.

continuously and 200 volt-
amperes

caused by motors, appliances.
ete. 1t works backward too by

especially with

cuits. Do not con-

Here is the new 12 volt Heathkit
HBattery Eliminator so necessary for
modern up-to-date operation of your
Service Shop. Furnishes either 6 or
12 volt output which can be selected
at the flick of a panel switeh. Use the
BE.-4 to service all of the new 12 volt

(™
e 18
e hog, Dia
or,, 'Car-y " tle
Ungy ¥ a,y, Son
ty et

car radios in addition to the conven- (g,
tional 6 volt models. "‘””.{u“““.";‘hly‘h
Or 1y Oy, Uiy, -
RANGES: Vot gype; Lliher pes
P TTRIY 0, W
This new Battery hllmn_mator pro- i ‘\.z.\t\;‘:o\\"‘ MODEL BE-4
vides t wo continuously variable output voltage C:‘ .‘\\\‘\ A
ranges. 0-6 volts 1D.C. at 10 amperes continu- \“\0\\\

ously or 15 amperes maximum intermittent

and 0-12 volts D.C. at 5 amperes continuously or 7 :
imum intermittent. The output voltage is clean and well filtered,

as the circuit uses two 10.000 mfd condensers.

The continuously varinble voltage output feature 18 of definite
aid in determining the starting point of vibrators, the voltage oper-

ating range of oscillator circuits. etc.
QOTHER USES:

The controllable low voltage 1DC supply has many other applications

.5 amperes max-

$31°7
®
Shpy, Wi, 17 bs

besides primary use in car radio service work. Can be nicely used as a battery charger, or low
voltage 1DC supply for electric trains. Has applications in high gain audio work requiring
clean DC filament supply. Can be used for low power electro-plating or as a power supply

for battery powered intercommunicalion systems.

Heathkit
VIBRATOR TESTER
KIT
MODEL VT-1 |
s1q%0 |

Shpg. Wt 6 |bs.

This time-saving

device will quickly

pay for itself in your auto

radio service shop. 6 volt vibrat-

ors can be checked instantiy on

the Good— Bad type meter scale. Operation

requires only a variable DC voltage from 4 to

6 volts at 4 amperes. Model BE-1 Battery

Bliminator is recommended for this applica-
tion.

Five test sockets provide for the testing of
hundreds of interrupter and self-rectitier types.
I*roper starting voltage is determined easily
and accurately. Over-all quality is then un-
mistakenly indicated on the panel mounted
meter,

Feathkt VARIABLE VOLTAGE
ISOLATION TRANSFORMER KIT

voltage be-

Rated at 100 volt—amperes
intermittently. The
principle function of the Heath-
kit lsolation Transformer is to
isolate the circuit heing tested
from line interference heing

isolating such de-
vicesfromtheline.
Many other uses,

MODEL I7-1
50
$16°,

Shpg. Wt.
10 Ibs.

AC-DC type eir-

fuse the Heathkit
Isolation ‘T'rans-
former with the
hazardous auto
transformer type
line voltage hoosters.

BE

| circuit is automatically switched
]

Feathkit

| IMPEDANCE BRIDGE
Lt e

MODEL IB-2
50 Shpg. Wt
$59°%° ..

I'he new Heathkit Impedance Bricdge
features built-in ad justable phase shift
oscillator and amplifier. This instru-
ment actually represents four instru-
ments in one compact unit, ‘The Wheat-
stone hridge for resistance measure-
ments, the Capacity Comparison
bridge for capacity measurements,
Maxwell bridge for low Q. and Hay
bridge for high Q measuréments.

DESIGN:

I’anel provisions for external generator

use. A new two section CRL dial. pro-

vides ten separate “'units.”” Ten sep-
arate units switch settings and
fractions of units are read on a
continuously variable cahbrated
control. A special minimum capa-
city shielded and balanced imped-
ance matching transformer be-
tween the generator and hridge

to provide correct load operation
of the generator circuit. The in-
strumenti uses Y% precision re-
sistors and condensers in all meas-
urements circuits.

HEATH company

NTON HARBOR 15,

MICHIGAN
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"VADE-MECUM, TELEVISION & SPE-

ClAL TUBES", Dr. J. A. Gijsen. ed.,
P. H. Brans, Ltd.. Antwerp. 244 pages.
Price $5.00. Paper bound. 11th Edition.
Available in the U. 8. from Editors and
Eungineers, Ltd., Summerland, Cali-
fornia.

With this volume, the trilogy com-
prising radio tube characteristics (9th
Edition). and equivalents (10th Edi-
tion) is complete. This book covers
tubes for television and special pur-
poses and includes data on cathode-ray
tubes, crystal devices, controlled recti-
fiers. special u.h.f. tubes. gas discharge
tubes. phototubes. radiation counters,
thermocouples. ballast tubes, and vari-
ous miscellaneous tubes.

For those not familiar with this
work. it would be well to explain that
the “Vade-Mecum” covers data on tube
tvpes manufactured by companies
throughout the world. presented in
tabular form, with explanatory ma-
terial translated into German. French,
English, Italian. Spanish. and Dutch.

Companies engaged in the manufac-
ture of export model radio and TV re-
ceivers. service technicians who have
occasion to service foreign-built equip-
ment. amatewrs converting surplus
radio gear. ete. will all find this book
an invaluable aid in providing equiva-
lent tubes for all tyvpes of electronic
circuitry.

"ANALYZING AND TRACING TV
CIRCUITS" by Mitton S. Kiver. Pub-
lished by Howaerd W. Sams & Co.. In-
dianapolis. 130 pages plus 14 TV re-
ceiver schematics. Price $3.00. Paper
bound.

Technicians who have found the au-
thor's previous volumes of help in
speeding troubleshooting and servicing
will welcome the appearance of this
basic and havd-hitiing handbook.

The book is especially suitable for
the beginning technician since it covers
basics before venturing into specific
applications. The first chapter covers
things that ecvery technician should
know about every circuit. In this cate-
gory is information on resistors, in-
ductances. capacitors, and tubes-—what
they do in the circuit. why they oper-
ate as they do. plus all sorts of valua-
ble and important data on these com-
ponents.

From this point of depariure. the
author buckles down to specifics and
covers such vital topics as the differ-
cnees between schematics and the ac-
tual sets. how to follow the d.c. power
lines in a set. where the boost voltage
fits in. the a.g.e. system, deflection
syvstems, troubleshooting procedures in
logical order, the unfamiliar circuit,
ete.

A valuable appendix which gives the
complete schematics on 14 commercial
television receivers, completes the
book. Readers of this magazine are

RADIO & TELEVISION MEWS


www.americanradiohistory.com
www.americanradiohistory.com

al

[

NEW Heathkit

TV ALIGNMENT
GENERATOR

KIT

SWEEP:

Sweep action is obtained clectronically through the use of a newly
developed controllable inductor, thereby eliminating all moving parts
with their resultant hum, vibration, fatigue, etc.
Frequency coverage entirely on fundamentals, ig
continuous from 4 MC to 220 MC at an output level

Triple marker
system, 4.5 MC
crystal eotitrolled
marker—contin
nonsily  variahle
muarker—provi-
sions rar external
marker.

Herc is the most radically improved Sweep Generator in the %, f‘.,“,"'e.:f’h
history of the TV service industry. The basic design follows Yo,

latest high frequency techniques which result in a combination
of performance features not found in any other sweep generator.

«©
. \\(‘\‘_"y
Frewdty i
e

BUONT Lt
S0 o WY
VLS
on e

cow’
ol
wellover a measurable .1 volt.
MARKER;

The same instrument incorporates a triple marker
system with a crystal controlled reference. A variable
marker provides accurate coverage from 19 to 60
MC on fundamentals, and 57 to 180 MC on cali-
brated harmonics. A separate fixed erystal controlled
4.5 MC marker can be used for checking I, band-
pass, calibration, reference, etc. Provisions are also
made for external marker use. A 4.5 MC crystal is

o M 3
pverat® u\l““d\:\

supplied with the kit.
POWER SUPPLY:

Automathe -
piltudle coutrol
Ireuit—con
stant autput
voltage regu-
lated power
sSupply )
out for rapid. accurate,

NEW Tearlhbir |
SIGNAL GENERATOR
KIT

MODEL 5G-8

s 50 Shpg. Wt,
[ ] 8 Ibs.

i

The new Heathkit service type Signal Gen-
erator, Nocdel 8(GG-8 incorporates many (e-
sign features not usually found in this
instrument price range. Frequency cover-

useful calibrated harmonies up to 220 MC. 'The RF output level is well in
excess of 100,000 microvolts throughout the frequency range. The oscillator
circuit consists of a twin triode tube, one-half used as a Colpitts oscillator,
and the other half as a cathode follower output which nets as a buffer be-
tween the oscillator ancd external load, thereby eliminating oscillator fre.
quency shift usually caused by external loacling.

All coils are factory wound and ad justed, thereby completely eliminat-
ing the need for individual calibration and the use of additional calibrating
equipment. The stable, low impedanee output, features step and variable
attenuation for complete control of IR leyel. A separate 6C4 triode acts
as a 400 cycle sine wave oscillator, and a panel mounted switching system
permits choice of either external or internal modulation.

NEW eazséct BAR GENERATOR KIT

The Heathkit BG-1 produces a serics of horizontal or vertical
lurs on a TV screen. Sinee these lars are equally spaced,
they will quickly mdicate picture linearity of thie receiver
under test without ing for transmitted test patierns.
Panel switeh provides “‘standby—horizontal and vertieal
position.” The oscillater unit nses a 12AT7 twin triode for
the RF oseillator and video carrier frequencies. A neon
relaxation oscillater provides low frequency

MODEL for vertical linearity tests. The instrument will
BG-1 alse provide indication of horizental and
= vertical sync eircuit stability as well as overal!

picture size. Operation is simple and merely
s I 4 5 o Shpg. Wt.
L] 4 Ibs.

requires cannection to the TV receiver antenna
terminal. Transforiner operated for safety.

Dec¢ember, 1954

Heathbct

LABORATORY

| GENERATOR

KIT

I'he new Heathkit laboratory type
Signal Generator definitely estah-
lishes a new performance standard
for a kit instrument. An outstand-
ing feature invoives tlie use of a
panel mounted 200 microampere
meter calibrated hoth in mierovolts
and percent modulation. thereby
providing a definite reference level
for using the Signal Generator in
design work, gain measurements,
seleetivity, frequency responsc
checks.

DESIGN:

seleniumn rectifier, ete.
RANGES:

.

Z

MODEL 15-3

5445‘0

Shpg. Wt. 18 |bs.

The transformer opcrated Power Supply features voltage regulation for stable
oscillator opuration. Three sets of shielded cables are furnished with the kit. Sweep
range is completely and smoothly controllable from zero up to a maximum of 50
MC, depending upon base frequency.

Here is a 'T'V Sweep Generator that truly no serviceman can afford to be with-
TV alignment work.
————1———————————— —

MODEL LG-1

539:5.0

Shpg. Wit 16 Ibs.

Additional design features are copper plated shield enclosure
for oscillator and buffer stages resulting in effective double
shielding. Fibre panel control shaft extensions in 121 carry
ing eircuits, thorough AC line filtering, careful shiekling of
the attenuator network, voltage regulated B plus supply

age is from 160 KC to 110 MC in five ranges. all on fundamentals, with |

|
|

|
' HEATH company

Frequency coverage from 150 1XC to 30 MC all on funda-
mentals in five separate ranges. OQutput voltage .1 volt with
provisions for metered external or internal modulation. Qut-
put impedance termination 50 ohims. ['ransformer operated
power supply,

Investigate the many dollar stretching features offered by
the LG-1 hefore investing in any generator for Laboratory
or Service work

BENTON HARBOR 15,
MICHIGAN
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Heathlect

VISUAL-AURAL

The new Heathkit Visual- Aural 8ignal Tracer features
a speeial high gain RY input ehannel used in eonjune-
Lion with a newly designed wide frequeney range de—
madulator probe, High Ri sensitivity permits sigue

tracing from the receiver antenna input. Separate low
wain channel and probe available Tor audio cireuit
expHoration. Both input channels Are consta atetly mont-

tored by an clectron ray beam indicator so that visoal
as well as aural indications may be obiained,

NOISE LOCATOR:

A decidedly unusual feature is a noise locator cireuit
used in conjunction with the audio probe. With this
system, a DC potential is applied tn a suspected eir-

cuit component and the action of the voltage in the cotnponent can be seen as we
a8 heard. Invaluable for ferreting out noisy or intermitlent eoncensers, hoisy

sistorg, cantrols, 1 and power transformers, ete.
WATTMETER:

Ry
“nm,. ,ﬂ "uulu
CSsepye ", g

od 2
\ w\'\‘ \A Lrac Ank
sieW

l’u,f""‘ I,,,.

oA u\‘ o
subs |H\ :l.,.,,” 0,,,,‘".,- ""n
eq

m“puncl‘

Prone
Wi l h

t'sr ,

MODEL T1-3

anl b

$23°°

Shpg. Wi. 9 Ibs.

re-

Built-in ealibrated wattmeter eireuit will prove useful for quick preliminary cheek of total wattage consumption
ol equipment under test. Separate panel terminals provide external use of the speaker or output transformer

lor substitut

n purpuses. Saves viluable service time by eliminating the necessitv lor speaker removal on cvery

service job. The sume panel terminals also provide casy aceess ton well filtered B plus supply lor external use.
1Jon’t overlook the many interesting service possibilities provided through the use of this justrument. and let
the Signal Tracer work for you by saving time aml money.
IR AN S Grmae AL GRS SN GEEEN EERGE G G EENES EEES S A WS S

Heartikct CONDENSER CHECKER KIT

MODEL C-3

50 Shpg. W1,

7 lbs.

*1

lere is a handy test instrument for any Service Shop. Unkuown
values of eapacity awl resistance arc quickly determinedt on the
direet reading eondenser checker dial. Capacity is measured in
four ranges from 00! mfd 10 1000 mfd. Resistance in the range
from 100 olkms to 5 megohms,

DC potarizing voltag:-
available for leakage tests on all types of condensers. For cleciro-
Iyties, a power factor control is provided to balance out inherent
leakage aud to indieate directly the power factor of i condenser
under test. Proper balancing of the AC brulge is reflected gu the
degree of closure of an elcetron beam indicator tube.

Model C-3 uses a transfortuer operated power supply. spring
return leakage test switeh. and a eonvement eombination of panel
seales for all readings. Test leads are [urnished in addition to
precision compotents for calibrating purposes. Quick and easy
operate. the Heathkit Condenser Checker will save valuable time
ami inerease your Shop efficiency.

s of 25, 150. 250, 350, and 430 volts are

Featilic "Q" METER | \

KIT

MODEL QM-1

Shpg. Wt. 14 lbs.

The Heathkit QM-1 represenis
the first practical popular priced Q meter available witlun
the price range of schools, laboratories. TY service men, aud
experimenters, This instrument will enable the operator to
simulate eonditions encountered in practical circuits and to
measure the performance of coils or coudenscrs at the operat-
mg frequencies actually encountered. All ndications of value
are read directly on the 41" 30 micronmpere Siinpson eali-
hrated meter scale, Measures () of condensers. RF resistance,
and the distributed capacity of coils. Oscillator seeti
supplies RF (requencies 150 KC to
18 MC in four ranges. Calibrate
capacity with range of 40 MMF
to 450 MMF with vernier of £3
MMF. Investigate the many serv-
ices this instrument can perform
{or vou.

l MODEL AO-1

*44°) | s245°

!

|

|
l
!

Heathbit
AUDIO OSCILLATOR
KIT

Shpg. Wt.
10 Ibs.

The Heathkit Audio

Osgeillator will produece both sine sl
square waves within the frequency runge
from 20 CPS to 20 KC in three ranges.
Thermistor controlled linearity results in
a vatiation of no more thah +1 db in &
10 volt (no loudt variable output level.
There will be less than .6% distortior
from 100 CI’S (hroughout the audible
range. Low impedance 600 otun output.
Precision 19, resistors, used 1 the range
multiplier eireuits 10 provide aceurate

calibration.

HEATH company

BENTON HARBOR 15,

MICHIGAN
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4 | familiar with Mr. Kivers lucid style

and comprehensive approach to the
problem. This text conforms to the
author's usual high standard of tech-
nical excellence and understandability
and is, therefore, recommended as a
valuable and indispensable servicing
aid.

*

"HIGH FIDELITY' compiled by Trend
Staff. Published by Trend Incoirpo-
rated, Los Angeles. 127 pages. Price
$ .75. Paper bound.

This is a non-technical discussion of
high-fidelity equipment prepared for
the lavman-music lover.

It represents a compilation of arti-
cles prepared by various authovities in
the field. There are fourteen chapters
devoted to such subjects as high-fidel-
ity, the cost of a hi-fi svstem, how hi-
fi works, home music installations, the
loudspeaker system, amplifiers. broad-
cast music, magnetic recording, rec-
ords, how to install a hi-fi system,
modernizing radio-phonographs, avail-
able “do-it-yourself” kits, hi-fi for the
car, and hi-fi definitions in addition to
all sorts of miscellancous but im-
portant audio data.

The book is beautifully illustrated
with photographs of actual installa-
tions, available commercial equipment,
etc. in addition to line drawings of
suitable enclosures, system layouts,
cte.

Those intercsted in hi-fi reproduc-
tion from a lavman's point of view
will find this book wonderfully help-
ful and remanl\ably complete.

"THE OSClLLOSCOPE" hy George
Zwick. Published by Gernsback Pub-
lications. Inc., New York. 187 pages.
Price $2.25. Paper bound.

The widespread acceptance of tele-
vision has madc the oscilloscope one of
the truly essential tools of the techni-
cian. To fully understand this instirru-
ment and its funetion requires more
of the technician than just a casual
perusal of the instruction manual ac-
companving his scope.

This handbook is intended to sup-
plement and enlarge on the material
contained in such manuals as it covers
the “how’'s" and “why's" of scope oper-
ation and application.

The book is divided into eight chap-
ters, the first four of which are basic
discussions of waveforms, the CR tube.
sweep systems, and typical scopes. The
balance of the book is devoted to spe-
cific application data and covers align-
ment, scope techniques. tests and mea-
surements which can be made with
the scope, and experiments using the
scope.

The text is written in simple. easy-
to-understand form and is lavishly il-
lustrated with line drawings. photo-
graphs, and schematic diagrams.

Those attempting to service TV re-
ceivers without a thorough-going un-
derstanding of their most valuabte
ally, the scope, would do well to study
this manual carefully in order to
derive the maximum benefit from this
indispensable tool. 30—
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Heatlkit

TUBE CHECKER

KIT

closer

The Heathkit T'C-2 Tube Checker was primarily de-
signed for the convenicence of radio and TV servicemen
and will check the operating quality of tubes commeonly

5 . @ 34
encountered in this type of work. Test set-up proced- ““‘e’:}‘““:“:&‘e’
ure is simplified, rapid, and flexible. Panel sockets “y0f, %, o
accommodate 4, 5, 6, and 7 pin tubes, octal and loctal, '{?0;\'1"

7 and 9 pin miniatures, 5 pin Hytron, and a blank

socket for new tubes. Built-in ncon short indicator,

individual 3-position lever switch for each tube element, spring return

simplified
construction 4
—Tew
type wiring-—

aoce resistors.

harness

toler-

test switch, 14 filament voltage ranges, and line-set control to compensate
for supply voltage variations, all represent featurcs of the TC-2.

fmproved smooth runoiug
roll‘chun. mechanical action.

MODEL 7C-2

Aeallblct porTABLE
TUBE CHECKER KIT

The portable model is
supplied with a strikingly

MODEL TC-2P

Results of tube tests are read di-
rectly from the large 4)4” Simpson
3-color meter. Checks emission,
shorted elements, open elements,
and continuity. Wiring procedure
has been simplified through the use
of multi-wired color coded cable pro-
viding a harness type installation

attractive two-tone cabi-
net finished in rich ma-
roon proxylin impreg-
nated fabriccovering with
a contrasting gray on the
inside of the detachable cover.

15 lbs.

$34°)

Shpg. Wt.

switches.

between tube sockets and
This procedure
standard assembly and imparts a “factory built” appear
ance to the instrument. New Construction Manual furn-
ishes detailed information regarding tube set-up procedure
for testing of new or unlisted tube types. No delay neces-
sary for release of factory data.

lever
nsures

Heathbit

REGULAT

POWER
SUPPLY KIT\

MODEL P$-2

$33°

Here is a source of regulated D.C. voltage for circuit de-
velopment work. Power supply voltage and current drain
to the circuit under test are constantly monitored by the
4%” panel mounted meter. Scparate 6.3 volt at 4 ampere
A.C. filament source available. The regulated and variable
output voltage will be constant over wide ioad variations,
and hum ripple will not exceed .012% at 250 volts under a

Completely isolated circuit, standby switch,

50 MA load.
and other desirable features, make the

tremely useful in a wide variety of applications.

ED

quickly check
sheet.

Shpg. Wt
15 Ibs.

B
“‘\.\

Model PS-2 ex-

Heatikce AUDIO GENERATOR KIT

Here is an Audio Generator with
features generally found only in the
most expensive instruments. Sine
wave coverage from 20 cycles to 1
Megacycle—response flat * 1 db
from 20 cycles to 400 Ke—continu-
ously variable and step attenuated
output. Because the output voltage
is relatively constant over wide fre-
quency ranges, the AG-8 is ideal for
running frequency responsc curves
in audio circuits. Once set by means
of the attenuator, this voltage may
be relied upon for accuracy within * 1 db.
low impedance 600 ohm output circuit

than .4 of 1% from 100 CPS through audible range.

December, 1954

The

densers +1%

tolerance
accurate
work.

MODEL AG-8

$2950

Shpg. Wt 11 Ibs.

Instrument features
and distortion less

- ——

www americanradiohistorvy com

sion silver mica con-

racy for close

picture tubes for en
shorts, etc. and determine tube quality.
sists of standard 12-pin TV tube socket, four
feet of cabie, octal socket connector, and data

Aeatlkc? TV PICTURE TUBE
TEST ADAPTER

The Heathkit TV Picture Tube Test Adapter
used with the Heathkit Tube Checker Kit, wiil

W

QUL No. 355

s 4 5.0 Sh%gl'b?v'.

Heathki?

DECADE RESISTANCE KIT

MODEL DR

Twenty 17 resistors are decaded
in 1 ohm steps to provide any
value between | ochm and 99,999

$ so ohms. Sturdy ceramic switches

° with silver plated contacts insure

/ reliable service. Use the Decade
Shpg. Wt. Resistance in bridge circuits.

4 |bs. meter multipliers. calibrations, or

any application requiring a wide
range of precision resistance values.

Feathber

DECADE CONDENSER KIT

Heathkit Decade Condenser

accu-

provides a ready source of capacity MODEL DC-1
values from 100 mmf to .111 mfd in- /
clusive in capacity steps of 100 mmf. $| 50
Silver plated contacts on husky ce- ° “
ramic switches, assure positive con-

tact for each switch position. Preci- Shpg. Wt

3 Ibs.

HEATH company

BENTON HARBOR 15,

MICHIGAN

87


www.americanradiohistory.com
www.americanradiohistory.com

aizarioh Se.
uall AR, lo;o‘"ﬂt

LY,
NEW Teariéic HIGH FIDELITY ik

PREAMPLIFIER

KIT

\S
o\\ -
Yeay gy, \1‘\""\“‘: o
t W
Here js the exciting new Heathkit Preamplifier with all of the features C‘\“ \\U' or ("é, bl(-uqa."":‘ lery app \\v\\c“&&\\ pes
you Audiophiles have asked for and at a down-to-earth price level. rs""ou‘c“’ iy Irenr. (M

in NE s
Beautiful satin gold haked enamel finish, striking control knobs and teri- \\:\\\‘ e
arrangement, attractive custom appearance and entirely funetional

design. quirements from Heathkit Williamson Type
Ampiifier power supply 6.3 volts AC at 1 am- o
DESIGN: pere, and 300 volts 1JC at 10 MA, Over-all MOBEL Wi-R2
Uses three twin triode tubes in a shock mounted chassis, 2-12AX7 and dimensions 127" widex 514 “deepx 336 * high.
1-12AU7. Features tube shielding. plastic sealed color coded capacitors, APPLICATION: s 7 s
smooth acting controls, good filtering, excellent decoubling, low hum e =1 . .
and noise level. and all aluminum cahinet. Special balancing control for The new Heathkit WA-P2 Preamplifier has
absolute minimum hum level. Cathode follower, low impedance out put been designed to operate with any of the
circuit for complete installation flexibility. li*lenlnklt V\l/llll]nnson ll [ypc :t;:-;:::hcru and is . _—
directly interchangeable wi e previous . Wt. 7 Ibs.
SPECIFICATIONS: Model WA-P1 Preampiifier unit. Order your Pa
Provides five switch selected inputs, 3 high level. and two low level, kit today and enjoy completely smooth con-
each with individual level controls—1 position LP, RIAA, AES, and trol over the operation of your Hi-Ii system.
carly 78 equalization switch--1 position roll-off q\u(ch, 8, 12. 16 with Obtain the exacl tonal balance of bass and treble with the precise degree
one flat position. Separme tone controls. bass 18 db hoost and 12 db cut of equalization you want. Note that the design of the WA-I"2 accomnio-
at 50 CPS, treble 15 db boost, and 20 db cut at 15,000 CPS. Power re- dates the newly established RIAA curve.

S R ¥ ¥ B N N _ ]
il ehassis—

Single k, aper phat —
10! Cony cabinet
SwitenfyoP b.’lud ‘ dl“m‘“{;:ﬂm

Woung ’,", hire~ W 3 casy 10
st e | Brand iy
AMATEUR 3t oty 20

'y NEW &gy
| o TRANSMITTER KIT\ Pl
| = ‘ The Heathkit AT-1 Transmitter has HEATHKIT

. established a high reputation and %
J has been enthusiastically accepled V F O K I T =l
A - ‘-‘ : by hundreds of experienced oper- a ‘

ators as weli as heginners. Power in-

¢ B
e' ¥ put up to 35 watts for the novice and

The new Heathkit VIO is
] ‘“ suitable as a standby exciter for your | the perfect companion to the
s ‘“\\\-‘ higher pov\ered rig later on. Hgnthkil. I\_]odel AT-1 ‘Irans- ,,”? lgo’ﬂu cetT rot
sl o @ T \“‘\3 Model AT-1 can he erystal or mitter and it has suflicient out- K"y ."ll.,.o D N_\ \1:““\
exellargy VPO Wi e VIO excited and operates on 80, 40, | put to drive any multi-stage QWtyyp? m"" co“Q“.\\or Mee
tery operat] e~ o 20, 15. 11 and 10 meters. The pre- transmitter of modern design. g “‘
on. wound coils with the oscillator and Good mechanical and electrical A- \l““o
nmplmnrnres“llchc(lsumultnneouqlv design insures operating sta-
MODEL AT-1 by the rugged band switch. Meter switch bility. Coils are wound on MODEL VF-1
5 o allows a reading of the final grid and plate stable, heavy duly. ceramic forms using Litz
s 2 9 current on the panel mounted meter. Mocdl- ‘nr double cellulose wire coated with I*oly- so
) ulator input and VFO power sockets are pro- styrene cement and baked for humidity pro- SI
®

Other features include a erystal socket,
standby swiich, key click filter, AC Ime for maximum bandspread. Kit is fur-
filter, good shielding and a 52 ohm coaxial output. The 425 volt, 100 nished with a carcfully precalibrated scale
milliampere power supply and 38U4 rectifier are more than 'ulequnle for which proxideq well over two feet of scale length. Smooth acting
the 6AG7 oscillator multiplier and 6L6 amplifier doubler. vernier reduction drive and illuminated dial provides easy tuning
and zero beating.

Shpg. W1. 16 Ibs. vided as well as a key jack for CW operation. tection. Variahle capacitor of differential
‘ type construction, especially designed Shpg. Wt. 7 Ibs

=y ¥ ¥ & __B_ B N N N __ N ___§R_J Power requirements 6.3 volts AC at .45 amperes. and 250 volts
DC at 15 mils. Just plug it into the power receptacle provided on
gm%é‘t the rear of the A1 "I'ransmitter. Seven band coverage 160

| through 10 meters with 10 volt average RF output. Uses 6AU6
electron coupled Clapp oscillator and QA2 voliage regulator.
AN IS IS MR SN R S S S R . S

1 Feathhcl ANTENNA
- IMPEDANCE METER KIT
(..\'\ MODEL AM-1 Determine:intenna resenance awd resistance,

‘ transmission ling surge impedance, awl re-

s 450 ceiver mput impedance. Works with one-
g half and nue—qmrwr wave lines, hall wave

GRID DIP METER KIT

The invaluable instrument for lams, servicemen and experimenters.
Useful in TV service work. for alignment of traps, filters, 1F stages,
peaking compensation networks, ete. ocates spurious oseillation,
provides a relative indieation of pOwer in trAnsmitter stages. Use it
for ueutralization, lveating purasities. correcting TVI. measurm
CL. and ¢} of eomponents. aud determining RF eireuit resonant
frequencies. The variable meter sensitivity control, hemiphone
jack, 500 microamipere Simpson ineter. continuous {requeney cover-
age from 2 MC to 250 AMC. I'rewound coil kit and ruck includel.

LOW FREQUENCY COI1LS:

Sh w and folded dipoles. harmonie mohile aml
Pg- Wh peamantennas. Resistanee type SW 1R bridge

Low frequeney range extended 10 355 KC by the usc of twon- MODEL GD-1B . 2 \bs. ~100 microampere meter— (requency range
ditional coils. Complete with (ial correlation curves, Set 341-A so Shpg. Wi. 0-150 MC—impedance range 0-600 ohms.
for GD-113 and set 341 for GD-1A. Shipg. wt. 1 Ib. Price $3.00 s i Ii:s -

: Beathlit
C I ""IANTENNA COUPLER KIT

Ao For the Heathkit AT-1 Trunsmitter or any mmmrd le Amatenr Trans-
MODEL AC-1 mitter, Will handle power up to 75 watts at its 52 ohm coaxial input.

HEATH company

Matehes a wide range of antenna impedances with its 1. type tuning met- BEN TON H ARB o R 1 5 ,

s l 4 s o work and neon indicator. A tapped induetance provides eoarse adjustinent

and a transmitting type vaniable condenser scts it “right on the nose.”
Will operate on the 10 through 80 meter bands. mi C H I G A N

Shpg. Wt. 4 Ibs.
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%gw LOW PRICED

HEATHKIT SINGLE UNIT
Williamson Type ﬂ‘cgé Fidelity

AMPLIFIER KIT

Here is the uewest Heathkit Hi-Fi Amplifier at the lowest price ever quoted for a complete Williumson Type Amptificr
circuit, The W-1 Model has been designed for single ehassis construetion, and only for the new Chicago Transfurmer

i
si(,ill‘?;ﬁeu,“ ,']l'f‘.‘lvj duty
Structjoy s eon:

o
0

Company Model BO-13 “'super range” high fidelity output transformer. This transformer, a new development in the £i- I

field, is being offered at substan

al saving over trunsformers of comparable quality, It is outstanding in performanee

and on the busis of our tests, we find it equal in every respect to transformers used in the W-2 and W-3 Heathkit series.

LOW PRICES:

Through utilization of a single ehassis with resultant economy obtained through elimination of duplieate sheet metal
fabrication, connecting cables, plugs, sockets, and a new Chicago “super range’” output transformer, a 20%¢ price redue-

ton has heen mude possible without sacrificing kit quality.
COMPONENTS:

The new Heathkit W-4 uses the same heavy duty power transferiner and choke. 1t has all of the features of previous

W=4M with Chicago “'super-ra
former pnly. 8ingle ehassis main ai

maodels ineluling individual jacks and a wire woond eontrol to balanee the output tubes—plastie high quality capaeitors

and the exact cireuitry previously utilized in Williamson Type Amplifiers. [ntermodulation distortion and harmonic

distortion are both at the same low level as in the W-2 and W-J models.
CONSTRUCTION:

Here is the opportunity for even the economy minded Hi-Fi enthusiast to enjoy all of the advantares offered through
Hi-Fi repradnetion of fing recorded music. Simplified step-by-step Construetion Manual completely eliminates necessity

single ehiassis nia

ply with \WA-P2 pi mplitier
kit.Shpg.wt. 351bs, Exnresﬂonlyssqqso

of electronic knowledge or special equipment. Assemble this Amplificr in a tew pleasant hours.

NEW 7#earlhhct 20 WATT

High Fidelity AMPLIFIER KIT

In keeping with the progressive policy
of the lHeath Company, further improve-
ment has beerr made in the already fam-
ous Heathkit High Fidelity 20 Watt
Amplifier. Additional reserve power has
heen obtained by using a heavier power i
transformer. A new output transformer
designed and manufactured especially
for the Heath Company. now provides
output impedances of 4. 8, 16 and 500
ohms. The harmenic dislortion level will

MODEL A-9B

not exceed 1% at the rated output.

so FEATURES:
s Qutstanding features of the Heathkit
® 20 watt Amplitier include frequency

response of
Shpg. Wr. 24 Ibs,

+1 db from 20 CI'S to 20
KC. Separate (hoost and cut) bass and
treble fone controls. Four switch selecied

weight 28 Ihs

COMBINATION

quaihty o
g1 DTICC, h“f,‘:- Amph-

1.0 ]
W .\\\‘i‘g;*‘g:}ﬂ overed

COMBINATIONS AVAILABLE

=

rlifer
mi power supply

I-Zwlr::]s‘;":)l:lll.? $ 39.75

Wl with  Chleago
‘super-range’’ transformer only includes
wiptitler and power sup-

Wedfééuf SIX WATT

AMPLI

SOl

MODEL A-7B

$15°°

Shpg. wt. 10 Ibs.

input jacks and a special hum balancing

o control. Flexibility is emphasized in the in-
put circuits and proper equalization for all input devices is incorporated.

TUBE LINEUP:

12AX7 magnetic preamplifier and first audie amplifier. 12AU7 1wo
stage amplifier with tone controls. 12AU7 voltage amplifier and phase
splitter. I'wo 6L6 push-pull beam power output and 5U4G rectifier.

‘The Eieathkit Model A-9B is excellent for custom installation and

is designed for outstanding service at a very reasonable cost.

Weatllct

WILLIAMSON TYPE

AMPLIFIER KIT

Here is the famous kit form Willilamson Type Aiyk fidelity Amplifier that hag de-
servedly earned highest praise {rom every strata of 11i-Fi music lovers. Virlually
dislortionless, clean musical reproduction, full range frequency response, and more
than adequate power reserve.

QUTPUT TRANSFORMERS:
This outstanding Williamson Type Hi-Fidelity Am 1 is supplied with the lamous
Acrosound TO-300 output transformer. This quality translormer features the pop-

r “wltra-linear” output eircuit for elean maximum power level. Separate chassis for amplifier

| power supply.
SPECIFICATIONS:

Frequeney response within 1 db from 10 eyeles to 100.000 cycles. Harmonie distortion at § watt
oitput less than .57 between 20 eycles and 2000 eyeles. 1M distortion at 5 watts equivalent
output 5% using 60 and 3.000 eyeles. Qutput impedances of 4, 8, or 16 ohims. Overall dimensions

for each unit 7° high x 5!4" wide x 11447 long.
CONSTRUCTION MANUAL:

This fine kit is supplied with a completely detailed step-by-step Construetion Manual and the
only cffort required is the assembly and wiring of the pre-engineered kit. Lven the complete

novice can snceessfully construet this Amplifier and have fun building it.

December, 1954

FIER KIT

An outslanding value, this econom-
ically priced 3 watt Amplifier is
capable of performance expected
only in inuch more expensive units.
Only 2 or 3 watts output will ever
he used in normal home applications
and Meodel A-7B will be more than
adequate for this purpose.

SPECIFICATIONS:

Two switch selected inputs are avail-
able for erystal and ceramic photio
pickups, tuner, ‘I'V audio, tape re-
corder, and earhoir type microphone.
Model A-7B features separate bass
and treble tone controls, push-pull
balanced eutput stages, output im-

peclances of 4, 8, and 15 6hms. and extremely wide frequency
range 1% db from 20 CP'S to 20 KC. Not just a souped up AC-

DC job. Full wave rectification, transformer operated power

MODEL A-7C

supply and good filtering, result in exceptionally low hum level.

Provides a preamplifier siage nnd proper compensation for the

variable reluctance cartridge and low level microphone. $17.50

COMBINATIONS AVAILABLE:

W-3 Amplifier Kit {Inchules Main Ampli-
fier with Aerosound Qutput Fransformer,
Power Supply nnd WA-P2 Preamplifier.)

Shipplng welght 37 1bs s69.50

Shipped express only

W-3N Amplifier Kit (Ineludes Mnain Am-
plifler with Acrosound Output T'ransformer
and Power Suppiy

Shipping
welght 29 1bs. Express only s49.75

HEATH company

BENTON HARBOR 15,
MICHIGAN
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2 . ceTARC
cillitg® BFO o, Conunaioid G on
CIreys, e amg f:-"‘l;a‘é.?sl 3

MODEL AR-2

$25°

(Less Cabinet)

ek iy, L) I
Py, o TN % Logdugi. vided for th
SW('W e tangy, e ot Yy & theopliona
Whirgy, Mty 62 ‘;\r-.. € alumimum,

Heathtce FM TUNER KIT

Here is an FM Tuner that can be operated
with wvour Hi-Fi Amplifier or through the
“phono’’ section of the ordinary radio. Com~
pletely AC operated to eliminate problemns
usyally encountered in “‘economy tvpe™ AC-
DC tuner eircuits. Features 8 tube eircuit with
separate mixer and oscillator, 3 double tuned
IF stages followed by a limiter discriminater
providing miaximum sensitivity and selectivity
across the full FM frequency band of a8 MC
to 108 MC. The tuning unit is factory assen-
bled and adjusted. thus eliminating tedions
critical "front end” alignment problems. The
attractive slide rule dial and vernier tuning
combine to make the Heahkit FM-2 Tuner
simple to operate.

MODEL FM-2

s22°

Shpg. W1, 8 lbs,

and 5Y3 reetifier. A leitered contro] plate is pro=

Wmtééd COMMUNICATIONS
RECEIVER KIT

An exeellent example of typieal Heath Company ability 1o produee top quality kit merehandise at
ridiculously low prices. is the AR-2 Communications Keeeiver. Here is a transformer operated all-
wave receiver with all of the desired features and none of the disadvantages commonly encountered
in so-called “cconomy sets
Receiver employs high gain miniature tubes and LF transformers, ehassis mounted 532" PM
speaker, headphone jack. slide rule dial with Han Bands plainly identified, and casy tuning with
direet planetary drive. Coutinuous frequency coverage from 350 KC to 35 MC on 4 Bands, with
clectrical Landspread tuning atsl logging scales. Other features are RF gain control with AGC on-off
switeh=phone-standby-CW panel switeh—prewound coils in a shielded turret assembly and copper
plated cﬁnssns and shielding,
Uses 12BEG mixer-oscillutor, 12BA6 1F amplifier, 12AV6 detector-first audio, 12A6 beam
power output. 12316 BFO oscillator,
RECEIVER CABINETS

C“"“i"l‘[uf)‘ﬂ!" choice or you can ""‘_l'-‘l' Proxylin Impregnated fabrie coverell plywood
| Heathkit cabinet featyring the full size | cabinet avallable for BI-2 and AR-2 recelvers
anel. Ineludes aluminum panel, Nocked reluforced
speaker grill and protective rubber feet

For RR-2 Receiver. Cabinet 91-9

Shipping welght 5 1bs . $4.50
AR-2 Receiver, Cubinet 91-10

Shipping welght 5 1bs.

$4.50

Heathbit
BROADCAST BAND

RECEIVER KIT

The Model BR-2 Broadeast Band Receiver is designed
especially fer the Deginner without any sacrifice of
quality. This receiver features a trunsformer operated
power supply, high gain miniature tubes, sharply tuned
1F transformers, new rod type built-in_antenna, and a
traublesfree planetary tuning system. Exceptional per-
formance with unusually high seusitivity, good selec-
tivity, and excellent tone quality from the 5137 PM
chassis mounted speaker. Can be used either as o re-
ceiver, tuner, or phono amplifier. Uses 12BE6 mixer-
oscillator, 12BA6 LF amplitier, 12AV6 detector, 1246
bean power output, and 513 rectifier.

MODEL BR-2

$17°°
®
{Less Cabiner)
Shpg. Wt. 10 Ibs.

WALNUT 5-1175

SHIP VIA

[J Parcel Post
[J Express
[J Freight

[J Best Way

(PLEASE PRINT)

QUANTITY

Eaclosed find check { ) money order for
Please ship C.0.D. { ) postage enclosed for pounds.

ITEM MODEL NO. "l PRICE

I I

On Express orders do not include transportation charges—they will be collected by
the express agency at time of delivery.

ON PARCEL POST ORDERS insure postage for weight shown.

ORDERS FROM CANADA and APO’s must include full remittance.
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TV Color Converter
(Continued from puge 39)

ed. Finally, the r.f, wiring was put in
place.

Important: All resistors carrying
fairly hecavy loads were grouped on
terminal strips below the power sup-
ply section, as far from tuned circuits
as possible. to avoid the possibility
of hecat causing dectuning of eircuits,
This is a vital matter in a color sct
beecause detuning and acecompanying
shift will cause color contamination.

The erystal is mounted alongside the
chassis where it is out in the open and
“runs cool"—again to avoid frequeney
shiflt,

The heavy black lead which loops
around under the chassis is the delay
line. Fig. 9 shows how this component
is consiructed from a 23-inch picce of
RG-39 U eoaxial eable. As shown, the
center wire lead, and its polyethylene
sheath. is pulled from the eable, leav-
ing only the metal braid and its plastic
cover. These two picees serve as the
foundation of the delay line. First,
they are slipped temporarily over a
metal rod to provide suflicient stiff-
ness for winding. This winding, which
should be put on accurately with a
lathe, is made of No. 36 cnameled
wire, It is wound for a length of 22
inehes, 128 turns-per-inch. As shown
in the drawing, the leads connect to
opposite ends of this coil winding. The
winding itself is covered with a layer
of rery thin dielectric paper (pulled
from old eondensers) and this, in turn,
is eovered with a layer of aluminum
foil. The latter is grounded to the
inside braid as shown in the drawing,
heing earcful not to short the winding
to the grounding foil. Tape completely.

Wiring a set as complicated as this
is a job in whieh ¢ven an expert can

~ ALUMINUM FOIL

WINDING ——»
PLASTIC

METAL/

Fig. 9. Delails on the constructien of the
time delay line used in the Y channel, The
line is made from a piece of coaxial cable
from which the center conductor has been
removed and an external winding added.

RED |GREEN BLUE
HINGE~"| 1
ADJUSTMENT |
SCREW
3
con -
- SPRING

Fig. 10, Three TV projection units can be
set up as shown here and used with the
converter to give colored TV pictures,

go astray. One bit of insurance is to
tape a picce of vellum (a kind of semi-
transparent drawing paper available
at any art store or engineering supply
house! over the diagram, and then
draw in each lead with a colored pencil
as it is done. This process is a little
tedious-—but not as tedious as trouble-
shooting for built-in errors. Once the
set is wired, the chassis can be given
a rough check by comparing pin volt-
ages with those shown in the diagram
of Fig. 3.

When the color chassis is completed,
the next step is to tie it to the Norelco
projection units. These are the stand-
ard type. readily available from elee-
tronic parts johbers. The hook-up re-
quires three.

As shown in Figs. 10 and 11, the
units are mounted side by side. as
close together as possible, with hinges
between them. Then the chassis are

Fig. 11, Front view of the three projection units set up for use with the color

converter described in this article.
directly in front of each projector,

December, 1954

Color filters made of Plexiglas are mounted
Touch-ups are provided for registration.
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DON'T THROW
OLD RADIOS

handbook show you

EXAGTLY HOW TO
FIX THEM

THE ONLY GUIDE
OF ITS KIND!

There's a “recret™ to fixing
olil radios tast and protitably
.and Ghicardi™s big T4 1-bage,
matiat-size Rablo TROURLE-
SIOOTERS HANDBOOK i< it!
No other gu de like it! Gives
common  trouble s¥mptoms amd
retnedies tor over L300 models

GHIRARDI

A. A,

Covers every
model made

by 202 mfrs.

of okl home  receivers, autua
from ’925 radios  aml  record  changers.
to 1942 Contains tube and  compohent
data, tharts, vireuits, ete,
e available trom 1o other source
Airline Even beginners can halille
Apex Jobs slick as a whistle, Makes
Arvin it easy to repair old set~ tor
Atwater Kent \rnh-lu' specilications amd hows
Belmont lu;-llik-ll':{.lllillilltl' n:a”:ulllf.-:r ':\ :ilil
ahle o ~| o b LI
Bosch You want to X, Fonr viimes aut
Brunswick of 5. this glant Hamdbook leads
Clarion you right to the rrouble . . .
Crosley shows u\;u-(_l,\ weote tiv it. Ne
Eneren usele~~ testing :\u gll?ssuurk
You repair ~ets in g jitty that
Fada would «thetwise go to the junk
G-E pile beciuse Mo e Knows what
Kolster te do withe them
Majestic There are over 4001 pages ot
Motorola lr_unl»l'eslu-ullnu ‘lll'll_ service case
Philco lusmr;;‘-';‘ Ill.geuulll:l';:le.ll'_\"ll)‘lll !,'.ul‘t
over pIEes O o
Pilot transtoriner dat s superhet re-
RCA lgiment nl.-;ln ‘.ml”:llii_-nml‘nr.
. waks:  handy  troubleshooting
Silvertone z-en inder charts: auto tadio gear
Sparton rativs ; complete data atul char-
Stromberg weteristies onold tube types and

mponents:  tiwoe  substitntin
-+ . and over a lata . . . and dozens of other

'
hundred more! iy luante servie s tips and idvas.

; = PRACTICE 10 DAYS FREE! -,

1 Dept. RN-124, RINEHART & CO., INC, 1
232 Madison Ave.. New York 1, N, v,

l nad irard’ - RADIO FROCBLESHC OTERS FHAND. l

BO for Dhwlay “free  sxanioaty U1 deculs (o

] gt 1w then senid 8650 (ol e o) []
[ ]
[ S |
1 L |
" ]
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OW CONVERT YOUR STEEL HAMMER TO A

HAMMERHEADS

with COPPER, LEAD or PLASTIC INSERTS

PATENT NOS 25134] AND 2499802
OTHER PATS PEND

Strong steel cup with a soft metal or plastic insert which
can be quickly fitted to your present hammer and held
firmly in place by taut steel coil-spring as shown.

lor colologue

STEVENS WALDEN Inc.

SMEDWIAURT STREET

WORCERTER, WaASIACHUSETES

MALEAS OF WORLD-FAMORE HaND TOOLE FOF OYER 33 TEARS

With professional and
amateur alike, PRECISE
is the foremost choice.
PRECISE insures the |
use of the finest
components in the finest
precision-engineered
equipment. Fully
guaranteed, PRECISE
instruments and kits use
NO SURPLUS. What's
more, kits contain
easy-to-follow 3-color
step-by-step

instruction books.

Send for complete
PRECISE 1954 Catalog JM
which includes the
amazing 111 Emission |-
and Mutual Conductance
TUBE STER

o071

PRECISE DEVELOPMENT CORP.

Maw Yaork

92

SCHUBERT
"Unfinished™* Symphany
BEETHOVEN

BRAMMS
Academic Festival Overfure
NOT $1 EACH— MOZARTY
But ALL 8 for 31! Piano Concerto in E
Brand-new. hi-fidelity. pure BACH
tv,gpjaflg;sc';";;m; g e | Tocoats and Fugus in b Min
UMl
— S0 to 15.000 cvcles.  WAGNER
World.renowned artists. Meistersinger. Pel, Act 1
NO S'I"RINGS ATTACHED! DUKAS
- \quhour' )Illgnmly? o Sorcerer's Apprentice
erer buy anotner record from
us—you may get this bar- MUSSORGSK_Y
gamn and enjoy all advan Night on Bald Mountain
tages of tnal membership,

HOW CLUB OPERATES —\W¢ advise you monthly
of new releases. Those you want are sent you fot
FREEL crial. After 5 days' listening — the records vou
decide to keep are billed vou at the low membership
price of $1.50 per disc (average pl:lymp. tinmie 40 min. Y,
You save 25 the ueual retail price? M.AlL COUPON
NOW before offer expires. Money back guarantee,

——— e - e —— - e e e -
The Musicol Masterpiece Sodiety, Inc., Depr. 4712 -'
43 West bist Streer, New Yark 23, K. Y,

Enclosed is $1 in full payment for recordings of
8 masterpieces listed. Enroll me as trial member. I
Privileges: No purchase obligation erer!/ Monthly
advance notice of releases. 5 day free trial on any
discs. 1 may reject records belore or alter receipt;
may cancel membership &t any time. For future
Lp. discs 1 decide to keep, I'll pay only $1.50 each.

Address

|
Name I
|
|
5
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Ruing of Athens
{ March. Choir ) J

spring-loaded, as shown in Fig. 10, and
adjustment screws provided so that
the outer two projection units can be
pointed in slightly—-so that the images
from all three units fall on top of each
other on the sereen. The fact that the
units arc some distance from the
screcen, and that the middle unit
{green) carries 397% of the illumina-
tion, makes the very slight “keyston-
ing” of the two outer units a theore-
tical rather than a practical worry.

Each of the units has a colored filter
in front of it. (Colored Plexiglas was
found to work the best—even better
than photo filters.) The vertical and
horizontal adjustments on the projec-
tion units, plus the mechanical posi-
tion of the projection housings them-
selves, are all utilized to get the best
possible registration of the projected
images.

Both vertical and horizontal sweep
voltages for the threc projection units
arce picked up from the black-and-
white chassis. The vertical sweep is
used to drive the vertical yokes on
the Norelco units—and the yokes are
connected in series, The horizontal
yokes arc driven in puarallel. Doing
this will probably require substituting
a different output transformer for
that originally in the set. In the re-
ceiver described here, an RCA 231T1
transformer is used with the proper
tap to provide the correct impedance
match. The grids of the Norelco units
are driven by the color output signals
from the color converter chassis.

If everything checks out OK, we're
ready for the final step-——tuning up the
chassis. Complete step-by-step instruc-
tions will be given in next month's
concluding article.

(To be continiued)

SERVICING SWITCHES

HE switching arrangemem of a push-

button tuned radio (with switches on
bottom side) is shown removed from re-
ceiver.

On this type of switeching, with springs
and locking devices, one switeh rod will
stay in when pushed but any other rod
will be released.

Some push rods rotate the radio gang
condenser direetly 1o prewet stations,
while others, as shown, operate pre-s=et
wimmer condensers across the antenna
tuning ecircuit with the gang condenser
cut out for push-button operviation.

Switeh contacts on the bottom of the
mechanism illustrated should bhe eleaned
at intervals, switeh rods should be
cheehed for binding in slots and springs
must be hept in good condition, .11 L.

Check and clean switch contacts periodi-
cally to insure good operation of radio.

RADIO & TELEVISION NEWS
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COntagy coeant

.

G-C TUNER-KLEEN'R  For every Stond- G-C SPRA-KLEEN The original power G-C PORTABLE WIRE REEL New, con- G-C SPEEOEX WIRE STRIPPERS New
ord Coil tuner. Cleans both stoe- spray electrical contact cleaner and venient way to hondle wire coiled avtomatic 766" series hos deloyed
tionary and rotary contacts at every lubricant. Eliminates noises in TV on spools. Just slip spool onto reel return action ta prevent crushing of

- twist of the channel selector. Easy tuners, contacts, controls, reloys and and pull aut what you need. Na fine stranded wires. Easy ta use,
to install, means extra profit, better switches. Na waste, no need ta mare twisted ar tangled wire when with easy-grip handles for eesy
reception. remove parts. yov go out on a job! operation. Interchengeoble blodes.
No. 21320 e, Net $1.00 No. 8666 6 oz. can........Net $1.00 Noy QN et sz Net $2.40 Specify wire size.

Series 766 (12 models)....Net $4.95

G iy t— — — — — —— — — — —— —— — ———— — e o . e e e —mmremma

Save time... Save money... Speed up your service work!

SERVICE AIDS

AT LEADING PARTS DISTRIBUTORS EVERYWHERE

G-C DELUXE ALIGNMENT TOOL KIT
Hondy roll type case with 16 most-
. vsed tools. Tool tips are extra thin,
of best grade hardened spring steel
for long useful service. Value of

G-C GENERAL SKRATCH STIK Easy to
vse, in handy carry-with.you c¢ase. markable new “Alathon’’ polyethy-
Removes scratches on walnut, ma- lene. Flexible, tough, will not lose

i

i

I G-C “TUX" TOOL KIT Mode of re.
hogany, ocak—all shades and ¢olors. I shape. Keep your tools with you,

i

G-C ILLUMINATED [INSPECTION MIRKOR
Penlight boiteries moke this tool
independent of cords or connecticns.
Adjusteble 17 hinged mirrer meunted

Avoid embarrassment on the job your tape on a chain. Lightweight. to 6" transparent lucite rod. No

tools sold separately $15.00. . wipe Skratch Stik on  that No. 8943................ .Net $2.37 shock. On-off switch, Length 12%".
No. 8280.......... i Net $7.74 accidental scratch! Bulb, less batteries.
No. 909........ A m Net $0.30 No. 8725........ Net $1.95

——— e —— —
e e ey — —

s —_—— — —_— e —— e ——— ——

G-C COMBINATION LEAD-IN TUBE ANO LIGHTNING ARRESTOR

. = Simplest feed-thru idea you ever saw. Drill %"

- — i hele, any wall vp 1o 16" and insert. Arrestor on
! outside, wall plug inside. A new G-C exclusive!

FREE Your copy of the big, illustrated
G-C catalog. Send postcard today!

No. 8641 . .. Net $2.37

GENERAL CEMENT MFG. CO.

904 TAYLOR AVENUE . ROCKFORD, ILLINOIS
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this great all-channel antenna discovery
is smashing sales and performance records

in every TV area!
SU’l’dElll RAINBOW e,
mode! no. 33}
<
\“QQﬁ
é‘ ‘
t h e 7

CHAMPION

Rilkpow | =4

brilliant black-and-white performance —
and really ready for COLOR!

Single bay

CHANNEL MASTER
crealive

engineering

these 3 revolutionary, power-packed
design features — found in no
other antenna today!

1. New spacing formula: Radical new spacing
arrangements between the directors and
reflectors has, for the first time, extended
the full efficiency and high gain of the basic

e =g o ¢

2!

segments, ({)rovide combined power of three r

High Band Yagis, operating side by side, akod gt [tenon | O OB OO JEIANIRIIE L 6

. Champlen et (47 (42,553 +3 [s4 | .51 161 o2 o2 (ezsled.

n phase. 4 — waiweaw | DB DS DB D | OB DB, D8 0B 0B 08| DA O
3. New “inter-mix‘’ design: Combines —

narrow band Yagi over the full width of
an entire VHF band.

New “‘triple power’ High Band
directors and reflectors: Three-section
directors. and reflectors, with insulated

into one single antenna — two separate,
independent %

one for High 'i;_ﬂ, one for Low Band. pol(d,';c:;?:m  Super Rainbow, model no. 331
Each parasitic system operates only on its voltage) 33759 1t

own band. Fullest efficiency — no
compromise design.

PLUS Channel Master’s patented, super-gain
TRI-POLE . . . the unique triple-power

“of directors and reflectors,

Here's how the RAINBOW out-performs the famous Chompion:

0 0 ol lo2 |43 =
D8/ OBl DA DE D8 DB | OB
o o) [ens s2sensanses 2 e
Ds DB DE' OB 08 0B

o1
Goin Qver ~®_ | u'l::t:w { o8|
t.Bay

Champion

‘ o
L _B.n-n_n_y hE a Fﬁ

85 0.5 00 140 o0 ‘$| +).

horizontal I‘" fringe and super-fringe areos:

stacked Super Rainbow,
model no. 331-2
37570 lisr
for suburban and near-fringe areas:
Rainbow, model no. 330

dipole that made the Champion America’s $2360 1, ;
most wanted antenna. stacked Rainbow, model no. 330-2 ' %ﬂ:
S4B |5y =

Write for, complete technical literature

M aarenr Mg, 2,691.730

Dhiree Bataat, Pording Copyright 1954, Channsl Mostar Corp.
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something new in
indoor antennas 2. 3
'. '!f"' o features 3 !elescopmg ——
d T I sections. . .
‘Jf : = . lﬁ‘t-proof—p(i st)rene
% base~—¢ )

for disp v

for VHF t )
/ e the ALL W C I Al“Must
/ for UHF and *all VHF . ,-!-dmui...
. improved the only indodr antenna .\\ Alummum Mushng
. High Band ‘ o -"" - T‘h-.new idea in antenna
. VHF reception s shng—

can never rust!
. e in telescoping sections
'; | e inswaged 5, 10, and 14
i foot sections
~ " Lightweight ALUMast is
. | Y3 the weight of steel,
TR ~l making it so easy to in-
list \\%&a]l ~— it swings right up!
> : .- tronger than steel,
. { ALUMast is easier to

stock and actually more
Qconomlcal

«f:.;

brings you today’s

newest installation ideas

for . . . more effective installations

. « « greater customer satisfaction

. . . higher profits for you!

4 mited antenna com-
 binatiens \e:::ﬁ only one trans-

~ mission line!

e for the first time, you can tie
together an unlimited combina-

~ tiosr of antennas, including sepa-
— Tv ROTATO _______—rale antennas operating on the
' same Land.
with features found in no other e ideal for areas currently using
-+, _totator today: - rotators, manually-opermed se-
o flexible worm gear, built-in lectox swilches, and “omni-
thrust bearing. - dlregtwnal ’ antennas.

-

e removable motor, electriral and T
o list price:

mechanical stops. ‘ y ( e This interlocked \\
e weatherproof, lightwdight MI"'t - steck consists of 4
strong. antenna couplers

e straight-thru mast mounting, 7e':_d ini];'gzuf':‘;’;'
?

2 built-in chimney mount. ' ¥ I - ’
o exiremely high torque. | ' ‘
— Beauufull led cabinet ~
|UN
: s sm

(2% x 4")

model no. 9520, withou! ' N 5‘@
directional indicator, $4495 lit ; ' /
P

CHANNEL MASTER COBP. eu

V/ORLD'S LARGEST MANUFACTURER OF JEL

o
, e y Y
WWW_amerlcanraHIOhISer.Com 2
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SANGAMO

twist-1ab
DRY ELEGTROLYTIC . <

CAPACITOR
REPLABEMENI -2

FILL IN AND _
A
MAIL THIS COUPON _ . )

10 DEPT. SP°° fﬂ- f:'f ‘*‘e@

SEND FOR YOUR FREE COPY TODAY

the little Indian says:

PLEASE SEND ME A FREE COPY OF YOUR NEW TWIiST-TAB
REPLACEMENT GUIDE

o

|

|

i
.54 : FRM____ i - -

.‘lf'n‘.i:é; l

| ADDRESS _— _ .

b ey I STATE.

I SCS54°15
SANGAMO ELECTRIC COMPANY MARION, TLL.
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HIGHLY-SENSITIVE
LINK-COUPLED
LOOP ANTENNA

By L. S. HANNIBAL

Jry this loop antenna to
pull those elusive broadcast

signals out of the ether.

OR scveral years the writer has

wrestled with the problem of picking
up an AM hi-fi San Francisco Bay arca
station which was badly blanketed by a
local 50 kw. broadcast station—one of
the type that, to all intents, *“‘slobbers”
over considerably more of the band
than is desired. Wave traps, bandpass
couplings, and the like were all tried
repeatedly without much effect. None
could give the desired 20 ke. separation
which was necessary in this instance.
Both regenerative r.f. amplifiers and
crystal filters were duly considered,
hut were promptly dropped when a
link-coupled loop antenna was given a
chance trial.

This loop consisted of 14 turns of
No. 20 wire, spaced with an eighth inch
clearance between turns, on an X-
frame, with each diagonal 16 inches
long. A small tuning capacitor from
an old 1924 hroadcast recciver was
used to tunc the loop. A single-turn,
link-coupling loop was wound inside
the 14 turns with 12 inches of spacc
between each coil. This single turn was
fed by a twisted pair to a two-turn coil
wound loosely about the first r.f. coil
on the broadcast receiver. Onc leg of
the twisted pair was grounded sccurely
where it entered the chassis in order
to reduce capacity pickup.

In practice, tuning consists of adjust-
ing the set and loop tuning capacitor
for maximum desired signal. Then the
set is detuned sufficiently to pick up
the undesired signal. The loop is then
rotated to a null point for the unde-

Complete details for building loop antenna.

14 TURNS
SINGLE TURN

1 IST RF
fe—TWISTED PAIR
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only GOODLINE is WETPRUF "

sired signal. This setting in bearing can |
be quite sharp and, in this instance,
was less than one degree. Once the
loop's position was established the de-
sired hi-fi station was tuned in without
crosstalk or scratching.

A vernier dial will be found of value
in tuning the loop’s tuning capacitor.
(This capacitor is mounted directly on
the loop’s X-frame. The 1'5"” coupling
between the loop and link permits the
loop to tune quite sharply. Placing the
link coupling nearer to the tuning loop
reduces selectivity, but increases sig-
nal input to the set. This also reduces
background noise, but aggravates
crosstalk or rasping from the local
broadcast station.

The etfectiveness of this loop system
can he appreciated when it is realized
that a San Francisco Bay station of
10 kw. power beamed on a north-south
axis can he picked up quite satisfac-
torily 110 miles in an ecasterly direction
under the blast of a 50 Kkw. station
about 4 miles distant from the writer's ‘

fF Now —SILICONE "WETPRUF*®
PROCESSED, ANOTHER GOCDLINE
FIRST, Extends useful wet service life as
much as 400%.

ALL GOODLINE Low Loss Television
Transmission Lines are now especiolly
SILICONE PROCESSED to repel moisture
AT NO INCREASE IN COST TO YOU.

Your distributor hos these SILICONE
PROCESSED, WATER REPELLENT GOOD-
LINE TRANSMISSION LINES in stock
now —ready for you...

residence. —30-

440 MEGACYCLE TRANSISTOR

HE titne when home TV sets will nse
tiny transistors instead of a large arvray
of vienunt tubes emme closer 1o realiza-

Ask for them by name. Insist on these

tion with the announcement by Bell Tel- genvuine GOCODLINE “WETPRUF' TELE-
cphone  Laboratories of o wansistor | VISION LINES.
which will operate at 440 me.

Known as an “intrinsic barvier” tran- GOODLINE AIRLEAD — 733 GA & 737 GA GOODLINE HOLO — 801 GH
sistor, the new unit ean increase an elece- GOODLINE SHEATHLEED — 812 GS & 823 GS GOODLINE TELEAD
teical signal a thousandfold. Frequencies
as high as 3000 me. are theoretically ALSO THE ECONOMY NON-SILICONE GOODLINE ANGELUS
po=zible.

IT'S EASY TO TELL IF IT'S "GENUINE GOODLINE! All Don Good Television

T as Garaifidquide siiouph Loy Leadlines are Quickly Identified By The Blue and Yellow Reel.

to the basic “p-n-p” wafer.  Thiz in-
trinsically e laver acts as a “shock ALL GOODLINE TELEVISION TRANSMISSION LINES ARE PURE VIRGIN

absorber” for high voltage electrical POLYETHYLENE ESPECIALLY COMPOUNDED FOR LONG SERVICE LIFE.
charges,  This chemically pure part of

the germanium erystal remains neutral SOLD BY LEADING
while the three adjoining sections be- @m, JNC, JOBBERS & DEALERS
come positively or negatively charged. - —— = ==

This “intrineic” region in the midst of
the transistor permits the faster move-

only GOODLINE is WETPRUF '™ SILICONE PROCESSED

ment of pesitive charges, isolates the in- i G
il and outpnt areas, and “...I"‘..c'\ the Send coupon Now', I ?l?l:‘ FO'O(D)‘ II(NCA e., So. Pasadena, Calif
stored energy o mahke functioning G les ' hands”’ AIFRA0USEANES 120 T 27 peie
higher frequencies possible. The in- et samples “in your hands | Please rush Samples and Complete Infor.
ereased separation of input and output —you'" realize why } mation covering Don Good Products.
areas also permits operation at higher
voltages. 30 Don Good Products make ] Nome_ _
the finest television U shreer

A Bell Labs engineer uses a "dry box” to reception possible. 1
assemble the new u.hf transistor. He is | Ciry e State

]

shown placing a metal casing over the unit
to assure long life. This assembly tech-
nique is used to avoid any contamination.

110V, AC POWER SUPPLY
FOR ANY 274-N RECEIVER

Just plug it into the rear of your
274-N RECEIVER . . . any moilel.

( g Comijilete kit i hlack metal
MONTHLY SPECIAL: 0-1 3-INCH MILLI- case, with ALL parts and din-

AMP METER. 270° indication. By-pass grams. Simple und easy to buill
| Y shunt and add scale. Only $1.95. in @ jifiy. Delivers 21 volts plus B voltage. No

NEW! FREE CATALOGUE!

For bargains in surplus that can't be beat
Get Your FREE Copy Today!

wiring changes to be made. Designed especially
J. J. GLASS ELECTRONICS CO. for the 271-N receiver. Onmy $8.95.
1615 S. Main St. Los Angeles 15, Calif. Filament trans. for 274N receivers. Pri. 110V.
80 cy. AC. Sec. 24V @ .6A. An excellent buy
at L A B B ui @ B . $1.95 ea.

SPLINED TUNING KNOB
RADIO and TELEVISION ELECTRONICS FOR 274N RECEIVERS
in all Technical Phases An exelusive O-R item manu-

- Cla factured for us. Fits BC-453,
ew Classes (Day and BC-4534 and other 274N re-

Evening) Start 1st of ceivers. This is a really hard-
Dec., Mar., June, Sept. to-obtain item. Only..B89¢ ea
Free Placement Service for Graduates
For Free Catalog write Dept. RN54
5 RCA INSTITUTES, INC. OFFENBACH-REIMUS
- k _ 3sos$ArfvE|§eT Tn:mglro..Crggwa\%)glcoﬂfnr‘f”:a. 1564 Market Street, San Francisco, Calif.
December, 1954 97
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TOWNES

Here is the amazing KAY-TOWNES answer!

Again...KAY-TOWNES Is First with the answer! interferences present difficulties. Yes Sir! The
The new K-T REAR GUARD completely rejects new K-T REAR GUARD is ready for you now in
unwanted signals from the rear and sides to arrays to suit your needs . . . It's a Quality
glive televiewers the best possible picture and Antenna for Quality Reception. It's a Kay-

sound reception In areas where co-channel Townes Antenna!

® NO interference from ® Top quality

the rear reception
© High front to back ® Sharp definition
ratio ® Primary UHF

RADIATION CURVE
REPRESENTING ALL VHF CHANNELS

Box 593 A, ROME, GEORGIA
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ITS NEW!
IT'S COMPLETE!
IT'S AVAILABLE!

TRIAD'S *CORRECT
REPLACEMENT
TV GUIDE TV-53

Triad's new TV Guide is available
now. It is a complete up-to-date
catalog of Triad's *Correct
Replacement TV Transformers,
exhaustively checked for accur-
acy. Your jobber has copies of
TV-55 in stock...or write us
direct.

*Correct Replacement (*CR)
transformers are mechanically
correct and electrically correct
ruggedized versions of original
manufacturers’ items built to
give a longer more satisfactory
life.

Triad *CR Transformers are
listed in Sam's Photofact foid-
ers & Counterfacts and Riders
Replacement Parts List.

7AIRD

TREANSFORMER CORP.

M 4055 Redwood Ave., Venice, Calif.

| o
~_WHAT'S

The products described in this column are for your convenience in keeping up-
to-date on the new equipment being offered by manufacturers, For more com-
plete information on any of these products, write direct to the company involved.

TRANSISTOR OSCILLATOR
General Radio Company, 275 Nassa-
chusetts Ave.,, Cambridge 39, Mass. is

b

currently offering a pocket-size tran-
sistor oscillator for audio-frequency
testing. the Type 1307-A.

Completely self-contained, including
hatteries and output meter, the oscil-
lator is small enough to be held in one
hand. Two frequencies, 400 and 1000
cveles, are available with a maximum
output of at least 2 volts across a 600-
ohm load. The output voltage is ad-
justable and is read on the meter.

The unit uses a p-n-p junction tran-
sistor in a Hartley oscillator circuit,
The output voltage is set by an ad-
justable resistance in series with the
battery supply, thus conserving bat-
tery life when only low output is
needed. Under average conditions, bat-
tery life is over 100 hours.

PEAK-TO-PEAK V.T.V.M.

Electronic Instrument Co., Inc., 82
Withers Street, Brooklyn 11. N. Y. has
added a new peak-to-pcak vacuum-
tube voltmeter to its Eico line of test
equipment in wired and kit form.

Designed expressly for TV servieing,
the new Model 249 comes with the
company's dual purpose a.c./d.c. “Uni-
Probe” which performs all functions—
a half turn of the probe tip selccts
d.c. or a.c. ohms.

The circuit features stable push-pull

.'ﬁ.
il
;%
II
]

triode bridge circuitry. with accuracy
unaffected by line voltage variation.
It reads peak-to-peak voltage of com-

www americanradiohistorv com

plex and sine waveforms. r.m.s. volt-
age of sine waves. d.c. voltage and
resistance. It provides for ccenter-scale
zero adjustments for TV-FM align-
ment and for calibration from outside
the cabinet. The 7':” meter is clec-
tronically protected against burn-out.

Additional information on the Model
249 or Model 249K (kit) is available
from the company.

VARIABLE CAPACITORS

The APC and MAPC types of varia-
ble capacitors are now available with
extended shafts. according to The
Hammarhomd Munufuctiring Company,
Inc.. 460 W. 34th St.,, New York 1,
N Y.

At the request of amateurs, experi-
menters, and electronic equipment
builders, the line has a half-inch shaft
extension for knob control. The APC
trimmer is designed for applications

where a compact air dielectric trimmer
is required. The MAPC type is simi-
lar to the APC except that it is a
miniaturized version,

ATR'S "SHAV.-PAK"

Americun Television and Radio Co.,
300 E. Fourth St., St. Paul 1, Minn.
is now offering a new inverter which
has been tradenamed the “Shav-Pak.”

The unit is especially designed for
operating standard a.c. ¢lectrie shavers
in autos, buses. trucks. boats, and
planes. The unit plugs into the ciga-
rette lighter receptacle on the dash
and is small cnough to be kept in the
glove compartment,

A circular on the “Shav-Pak” is
available on request.

SINGLE-SIDEBAND GENERATOR

A single-sideband generator especial-
ly designed for operation with the
company’s Model 5100 transmitter has
been announced by Burker & Williwm-
son. Inc., 237 Fairfiecld Ave.,, Upper
Darby. Pa.

Designated as the Model 51SB, the
generator offers SSB  operation on
all frequencies provided in the 5100.
Tuning and opevation are fast and un-
complicated. according to the com-
pany. No test equipment is required.

(Coutinned on puge 152)

RADIO & TELEVISION NEWS
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CC¥HNE

A fascinating field! A great future! A good job or
independence in a business of your own! TV is grow-
ing by leaps and bounds—1227 new communities,
1845 new stations have been given the ‘“go-ahead”.
Trained men are worth their weight in gold!

MODERN TRAINING BY COYNE
RIGHT IN YOUR OWN HOME
Here is modern, up-to-the-minute Home Training
in Television and Radio designed to meet the stand-
ards that have made the Coyne School famous for
many years. You get personal supervision by mem-
bers of Coyne instruction staff—men who know
TELEVISION AND RADIO AND KNOW HOW

B. w. COOKE, President

A TECHNICAL TRADE INSTITUTE

CHARTERED NOT FOR PROFIT
Established 1899

500 S. Paulina Dept.94HRS, Chicago 12

TELEVISION % RADIO % ELECTRICITY % REFRIGERATION % ELECTRONICS

Coyne. of course, also offers practical
resident training in the Coyne Training
Shops here in Chicago in the fields of
TELEVISION-RADIO and ELECTRI-
CL17TY. If you prefer to get information
; about our resident courses in either or
both of these ficlds, then check on the
coupon accordingly and mail it to us.
QOur fully illustrated 48 page Guide
To Carcers in Television-Radio and
Electricity and complete details
about our resident training will be
sent vou by return mail. No cost or
obligation to you. of course, and no

TO TEACH IT—men who have helped train thou-
sands of men and young men, Service men and
Veterans.

LEARN TO EARN IN SPARE TIME
COY NE offers a most practical, down-to-earth Home
Television Training. Simple, easy to follow step-by-
step instructions, fully illustrated, So practical, you
can quickly be earning money in Television and
Radio and keep your present job while training.

Let us show you that this is not only the newest,
most up-to-the-minute Training in  Television-
Radio-Electronics—but also it costs you much less
than you'd expect to pay. Send coupon today for
details including Easy Payment Plan.

B, W, COOKE, President
COYNE SCHOOL

500 S, Paulina St.. Chicago 12
Dept. 1HRS

Send details of your offer on training checked
below. This does not obligate me and no salesman
will call. I am interested in:

O Television-Radio Home Training
O Electricity in Coyne Shops
[0 Television-Radio in Coyne Shops

Name .. .. ..

C_it_y e s SR ,unia - sadan

MAIL COUPON FOR
INFORMATION

Fill in and mail coupon TODAY.
Paste it on a postcard if you
wish. Complete details will
come by return mail. No cost
—no obligation and ne
salesman will call.

December, 1954 101
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It's New! It’s Terrific!

THE 27°

"ISHER
FM TUNER 5%

World’s Best [)_)' I R E Standards

EVER before in che history of Frequency Modulartion has there

been a tuner to macch the remarkable, new FISHER FM-80.
Equipped with TWO meters, it will outperform any existing
FM uner, regardless of price! The FM-80 combines extreme
sensitivity, flexibility, and micro-accurate tuning. It has an unu-
sually compact, beaurifully designed chassis. Like its renowned
companions, the FISHER FM-AM Tuners, Models 50-R and
70-RT, we predict the FM-80 will be widely imitated, bur never
equalled. Be sure; buy THE FISHER. Only $139.50

Outstanding Features of THE FISHER FM-80

e TWO mewers; one to indicate sensitivity. one 10 indicate ceneer-of -channel
for micro.accurate wning. ® Armscrong system. with two [F stages, dual
limiters and a cascode RF stage. ® Full limiting even on signals as weak
as onc microvolt. ® Dual antenna inputs: 72 ohms and 300 ohms bal.
anced (exelusive’) ® Sensitivity: 115 microvoless for 20 db of quicting on
72-ohm inpur; 3 microvolis for 20 db of quieting on 300-ohni inpur.
® Chassis completely shiclded and shock-mounted, including tuning con-
denser, to ¢liminate microphonics, and noise from otherwise accumulated
dust. ® Three controls — Variable AFC/Linc-Switeh, Scnsitivity, and
Suution Sclector PLUS an exclusive Quiput Level Concrol. ® Two bridged
outputs. Low-impedance, cachode-follower 1vpe, permitting outpuc leads
up 10 200 fece, ® 11 tubes. ® Dipole anicnna supplied, Beauriful,
brushed-brass front panel. ® Self-powcered. ® WEIGHT: 15 pounds.
® S1ZE: 12%4” wide, 4” high. 818" deep including contro! knobs.

Price Slightly Higher West of the Rockies
WRITE TODAY FOR COMPLETE SPECIFICATIONS

FISHER RADIO CORP. - 21-23 44th DRIVE - L. 1. CITY 1, N. Y.

www americanradiohistorv com

I Certified Record Revue
(Continued from page 60)

recording  of some vears avo, on the
Occanie label. Here she is “Salome™ acain,
but a more matured. more experienced, and
vastly more effective “Salome.” llers is a
passionate, intense, and dedicated periorm-
ance. She immerses her identity in the role
and makes oi “Salome” a terrifying and lie-
lievable creature. Her voice is a beautifully
trained and responsive instrument.  While
she hasn't the ereat power of Ljuba Welitseh,
the voice is strong enough for the require-
ments of the role and she displavs an infin-
itely greater range of color and expression
Every nuance o1 the role is clearly delineated
and in the Final Scene, the purity of her
voice blazes forth. unsullied by bombast or
strain. The rest of the cast sinzs superbly
in this recording. 1 could have wished for a
little less pontilicating from the *Jokanuan”
of Hans Braun, a minor fault, Patzak and
Dermota were particularly efiective in their
portravals and London has cven gone to .the
expense of having such a stalwart as Ludwie
Weber in the comparatively minor role of
“1st Nazarene.” The Vienna Phillarmonic
has rarcly sounded Dhetter, and their plaving
was a miracle of precision coupled with
sumptuous tone. Perhaps this is a sort of
testament to the incomparable Strauss of
the fate Clemens krauss, Few will deny his
particular gift jor interpreting the works of
Richard Strauss. Where others ohscured

he revealed. Where others conducted with
their heads. he used his heart. This kindlv
and genial man is gone, but his Strauss will
not soon be forzotten. The sound on this
recording is considerably Dbetter than the
recent Columbia, vet surprisingly, is not up
to the verv highest standards of London
opera recording.  String tone is eencrally
quite good. smooth and free of annoving
wiriness. But the dynamics are less than vou
would expect and there are inexplicable mo-
ments when the range scems somewhat re-
stricted. Good percussion in  “Salome’s
Dance.” solid bass drum and verv clean
cymbals. All in all, a most memorable and
moving experience. A comfortable recording
and one which can stand repeated listenings
as well as the test of time.

STRAUSS. RICHARD

ALSO SPPRACH ZARATHUSTR A

DANCE OF THE SEVEN VEILS

(SALOME)

The Chicago Symphony Ovchestra con-
ducted by Fritz Reiner. RCA Vietor
LM 1806. RIAA curve. Price $5.935.

While we are on the subject of Strauss and
“Salome,” let’s take a listen to this disc. the
first in a new collaboration between Vietor
and the Chicago Symphonyv Orch. This is
an extraordinary record in more ways than
meets the eve at first glance. For one thing
this represents a new departure in policy for
RCA. Thev are now naming the equipment
and the recording techniques emploved in
the making of the record. What makes this
really incredible is the fact that the informa-
tion about the recording as printed on the
jacket. is virtually an endorsement of the
Mercury —Olvmpian”™ technique! As related
on the jacket, RCA utilized a condenser mike
(presumably a Telefuanken) at the approxi-
mate distance over the conductor’s podium as
has been MWerenry’s wont. The heated cutter,
variable pitch, and other matters of tech-
nique are also discussed. The result? The
hest douzgone sound that Victor ever turned
out! This is no discredit to Victor or their
cengineers. There is certainly ne patent or

| monopoly in the idea of using an overhead
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Telefunken mike. Nor is this the whole story
on the search for better sounding recordings
Rather this new sound shows that Victor
made a study of various new techniques and
was not above admitting and adopting to a
technique previously foreign to them. There
is certainlv nothing wrong in this . the
best thing that could ever happen to the in
dustry is Iree competition. The sound that
Vietor oblained bears witness to this. Really
exceptional qualitv. The Zarathustra™ is
full of rip-znortin’ hi-i efiects. Huge brass
sonoritics. very solid percussion, very live
“breathy” woedwinds, and a superb string
tone. Dyvnamic range and frequency range
are far bevond previous Vielor vecordings.
Reiner is, of course, an old hand with
Strauss. In ~Zarathustra” he plays the game
fairlv close to the vest. No errant tempi for
him, nor overblown dvnamics. 1i the
Clemens Krauss-Loudon version did  not
exist. this would certainly be the recording
ol cheice. But u little 100 much fussiness ob-
scures the broader meanings and shadings in
the score. and on the whole. Reiner's is a
much more impersonal version. The Loudon
recording was more than hi-fi for its dayv
but in this department it is outgunned bv
this present recording.  Except
C in the basses which begins a fuzal develop-
ment {(and which come throuch with greater
intensity in the [Lendon), this has greater
dvnamics. greater clarity  and  resolution
Transients of tvmpani and bass drum and
cvmibal are much cleaner and have more im-
pact in this recording, The “*Salome’s Dance”
is given a superchargzed reading by Reiner
and it is not likelv to be outsounded by any
competing version. The Chicaco Orchestra
plavs magnificentlv for Reiner. ahhourh it
would be unkind not to mention that part
ol this precision is certainlv a legaev from

Rafael Kubelik. Altogether a most auspi-
cious start for Victer with a new recording
technique. The record conformed perfectly
to the RIAN curve and suriaces were
quiet

BARTOK

CONCERTO FOR ORCHESTR A
Minneapolis Syvmmphony Orchestra con-
ducted by Antal Dorati, Mercury MG
50033. RIAA curve. Price 85.95,

Here is an absolutely stunning perform-
ance of what many belicve to be Bartok’s
greatest work. It would be a picayune and
biased critic who could tind fault with this
recording. The pertormance is a triumph of
the first order for Dorati. He is white-hot
in the intensity of his interpretation. Yet he
never allows his obvious zeal and devotion
to the score to obfuscate, nor to amend or
reshape the philosephy of Bartok. It il
respectiul performance, nowhere at variance
with the composer's wishes or intent. ‘This
reverent approach is undoubtedlv a rerlec-
tion of the iriendship that existed hetween
Dorati and DBartok. As a work by Bartok,
the “Concerto for Orchestra” is somewhat of
a paradox. By this I mean that although this
is perhaps the most intricate and complex of
all Bartok scores, with meore than its share
ol dissonance and atonality. it is also the
Bartok that is most readily assimilated by
the public. Believe me when 1 tell you that
it vouve never been able to “take” Bartok,
this is the score that can change your mind.
In its intinitely varied color and contrasts,
Bartok has utilized the wiclest resources of
the modern orchestra. In the strings alone,
you will hear more unusual techniques than
in almost any other composition vou can
name. Pizzicato. spiccato, double bridging

the whole bag of tricky violin gvm-
nastics can be heard. The other choirs in the
orchestra are similarlv treated. The com-
plexity of the score calls for a virtuoso or-
chestra and the Minneapolis responds mag-
nificentlv. You will Iind that in the course
December, 1954
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WE ARE PROUD TO ANNOUNCE

The Greatest Advance

IN AMPLIFIER DESIGN
IN TWENTY YEARS!

FISHER

L-MATIC...

HE unusual, the choice — both are a regular and eradizional

product of our engineering laboratories. But never before
have we offered a technological advance so obviously needed, so
long overdue, as the exclusive FISHER Z-Matic. Regardless of
the speaker system, be it a modest 8” unit or a giant assembly,
the vast acoustic improvement contributed by FISHER Z-Maric
is instantly apparent and truly astonishing. For Z-Matic has at
one stroke eliminated the energy-wasting, distortion-producing
mismatch thar has prevented the complere union of speaker and
amplitier ever since the advent of eleccronic sound reproduction.
Z-Matic is now standard equipment on all FISHER amplifiers.

50-Watt Amplifier - Model 50-AZ

100 waus peak! World's hinest altariode
amplifier. Uniform within 1 db, 5 to
100.000 cycles. Less than 19 distortion
at 50 waas, Hum and noise 96 db below
full output. QOversize, quality components
and finese workmaunship, 59.

Series

Master Audio Control - S

“Finest unit yer offered.”” — Radio and
TV News. 25 choices of record ¢quali-
zation, separate bass and treble tone con-
trols, loudness balince control. 5 inputs
and 5 independent input level controls,
two ciathode follower outputs.

Chassis, $89.50 o With cabinel, $97.50

What Z-Matic Does

® Muliiplics the cfliciency and effective audible
range of any speaker sysiem, regardless of size.
® The continuously variable Z-Mati¢ control
permits any sewing, according to personal taste

or the requirements of the speaker system.
® Eliminares need for oversize speaker enclo-
sures and antowmatically corrects inherent defi-
ciencies in speaker or speaker housing.
® Z-Matic must »or be confused with rone,
equalization, loudness halance of damping fac.
tor congrols, It is an endrely new development.
® Only FISHER amplitiers have Z.Matic.

A Word to Our Patrons

Your FISIIER 50-A or 70-A amplifier can be
readily equipped with Z-Matic, A complete kit
of parts and easy-1o-follow instructions are
available at a cost of only $2.50 to cover
handling. Give serial number and model.

25-Watt Amplifier - Model 70-AZ

50.warts prak! More clear warts per dollar.
Less than V5% distortion at 25 wates (0.05%
at 10 watts.) Response within 0.1 db, 20-
20,000 cycles: 1 db, 10 10 50,000 cycles. 11um
and npise virtually non-measurable! $99.50

Prices Slightly Higher West of the Rockies

WRITE TODAY FOR COMPLETE SPECIFICATIONS
FISHER RADIO CORP. * 21-23 44th DRIVE - L. I. CITY 1, N. Y.

www americanradiohistorv. com

103


www.americanradiohistory.com
www.americanradiohistory.com

e%l e J/(/rﬁ'/i()/m

TO COMPLETE YOUR
HOME MUSIC SYSTEM

FISHER

ACCESSORIES

MIXER-FADER - Model 50-M

NEW! Electronic mixing or fading of any two signal
sources (such as microphone, phono, radio, eic.) No
insereion loss. Extremely low hum and noise level. High
impedance input; cathode follower output. 12ANX7 tube.
Self-powered. Beautitul plastic cabinet. On»ly $19.95

PREAMPLIFIER-EQUALIZER * 50-PR

Professional phono equalization. Separate switches for
HF roll-off and LF turn-over; 16 combinations. Handles
any magnetic cartridge, Extremely low hum. Uniform
response, 20 o 20,000 cycles. Two triode stages. Fully
shiclded. Beautiful cabinet. Self-powered. $22.95

PREAMPLIFIER-EQUALIZER * 50-PR-C

WITH VOLUME CONTROL

50-PR-C. This unit is identical to the 50-PR but is
cquipped with a volume control to eliminate the need
for a separate audio control chassis. [t can be connected
directly to a basic power amplifier and is perfect for a
high quality phonograph ar che lowest possible cost.

$23.95

HI-LO FILTER SYSTEM - Model 50-F

Electronic, sharp cnr-off filter system for suppression of
turntable rumble, record scratch and high frequency
distortion — with absolute nrinimum loss of tonal range.
Independent swirches for high and low frequency cur-off.
Use with any tuner, amplifier, etc. $29.95

PREAMPLIFIER - Model PR-5

A selt-powered unit of excellent quality, yet moderate
cost. Can be used with any low-level magnetic cartridge,
or as a microphone preamplifier. Two triode stages.
High gain. Exclusive feedback circuit permits long out-
put leads. Fully shielded. Uniform response, 20 to 20.000
cycles. $12.57

PROFESSIONAL PHONO CARTRIDGES

America's first [wcrory-sealed, moving coil phonograph
cartridge. You are the firsz to handle the carcridge you
buy. High compliance improves low frequency response,
reduces record hiss and wear, Exclusively with diamond
stylus. Model 50-LP (33-45) or Model 50-ST (78).

Fuch $29.75

Prices Slightly Higher West of the Rockie

WRITE TODAY FOR COMPLETE SPECIFICATIONS
FISHER RADIO CORP. - 21-23 44th DRIVE - L. [. CITY 1, N. Y.
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of a season, few orchestras will program this
work, because of the difliculties involved
The Minneapolis under Dorati plays the
work quite frequently and this expericnce
accounts for the cohesive and iluent ease ol
their performance. Soundwise, this is an in-
credible recording. It will tax your pickup
and speaker system to the utmost. The ex-
ceptionally clean string tone. the brilliant
blare of weighty brass. the super-articulate
woodwinds and the impact and accuracy of
the very large percussion section is accented
by the vielently contrasting dynamics. One
of the most distortion-iree recordings I have
ever heard. Evervthing considered. this re-
cording is a tremendously exciting and stim-
ulating experience and is unreservedly rec-
ommended. The RIAN curve was adequate
for the recordine with a slicht bass boost
adding an extra tillip o1 balance. Quiet sur-
faces.

BRAHMS
CONCLERTO FOR VIOLIN AND
ORCHESTRA IN D MAJOR
Nathan  Mitetein, violinist  with  Pitts-
burgzh Symphony Ovchestra condueted
by William Stcinberg, Capitol P-8271.
RIAA emnrve., Price $3.70.

The newest and hest of the thirteen re-
corded versions of this concerto in the LP
catalogue. This is a pretty strong statement.
considerineg such formidable enmpetition as
the Stern-Beecham elfort on Colwmbia and
the Menuhin-Furtwaneler on Victor. Never-
theless. the warm. fluent reading of Milstein
and the svmpathetic coliaboration of Stein-
herg and the Pittshurgh Symphony, justities
the praise. No “tempo tampering” here. nn
razzle-dazzle. Just superb straightiorward
musicianship and integrity ol purpose. Cap-
itol has furnished the recording with a warm
glowing sound, quite difierent irom their
usual technique. A splendid balance is main-
tained between orchestra and soloist anil the
acoustic perspective gave just the right “pres.
ence.” The RIAA curve did not need ad
justment, Quict surfaces.

WALTON
CONCERTO FOR VIOLA AND
ORCHESTR. A
William  Primeose.  violist  with  The
Roval  Philharmonie  Ovehestra con-
dueted by Sir Malcolm Sargent.
HINDEMITH

DER SCHW ANEYDREINER
William Primroge, violist with Colum-
bia Chamber Oeehestea conducted by
John Peitchard.  Cobonbia  ML4905.
NARTH curve, Price 85.935.

Here we have two prime examples of the
arlistry o1 the great William Primrose. To
be sure, these works are modern and not the
usual province of Primvose. Hut hefore you
flee. let me hasten to add that these works
fall into the category ol “lyric or listenable
modern.”  Neither the Walton nor *“Der
Schwanendreher™ will assault vour ear with
very much atonality or dizsonance. Through-
out both of these interesting works. Prim-
rose displavs the virtuosity which makes him
the premier exponent of the viola, and his
tone in the opening movement of the Walton
has to be heard to be believed. Rich and
darkly resonant, it is a thing of inefiable
beautvy. Primrose gets etiective and under-
standing orchestral support irom both organ-
izations. First class ~ound is a feature of
both these works, and there are some amus-
ing and clever hi-n effects to be heard in the
scherzo oi the Walton. Both works have
been recorded at very high amplitudes with-
out, however, the usual penalty of “pre-
echo,” to mar the sound. Acoustic perspec-
tive and solo/orchestral balance are nicely
handled. Highly recommended to the au-
diophile of an inquiring and unprejudiced
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mind.  The NARTB curve did not require
adjustment, Moderately quict surfaces.

MOZART

SYMPHONIES #25, #29, #33
Vienna State Philharmonia  conducted
by Jonel Perlea. Vox PPL8730. NARTB
curve. Price 3,93,

The Dbeginning or budgzet-minded audio-
phile certainly owes a debt of gratitude to
Vox. For some time now thev have been
puttinz out super bargain records ... rec-
ords with more than 60 minutes total plaving
time. Contrast this with the carly davs of
LI* when some records had as little as 18 to
20 minutes covering a 127 disc! In money
alone. this ox policy has been saving some
people as much as 60¢ of the cost o acquir-
ing certain works., Nor has Vex slichted the
quality of the recordings with the extra time.
\s in their other issues of this type. this
potpourri of Mozart symphonics is well re-
corded and the periormance does not need
any apolovies. Perlea is a most versatile fel-
low. Here he is tilting with the delicacy and
charm of Mozart and his last record was the
fire and thunder of Tchaikovskys 1812
Overture”™! His readines are solid and sub-
stantial, with little of coneuctorial cceentric- !
itics to quibble about. His competition is
tough to he sure . . . Beecham and von
Karajan among others. But if they outdo
him in polish and understanding, he has the |
cdee in the better sound he is afforded. Good
clean string tone and excellent woodwind i
reproduction characterize these symphonies,
and the whole adds up to a most attractive
buy. The NARTHE curve was adequate. Good
surfaces.

BERLIOZ PROGRAM

Orchestee des Coneerts Lamowreux can- |

dueted by Willem Van Otterloo.  Epic
LC3031. NARTB curve. Price 83.95.

This is anather zood bargain record, with
no less than seven iamiliar Berlioz pieces
for your monev. Included are such favorites
as the “Trojan March,” “Dance oi the
Sviphs,” the “Roman Carnival Overture”
and the “Rakoczy March,” Otterloo scems ta
know his wav with these scores and gives a
competent. if not overly inspiring, readiog
of them. The orchestra plavs quite well and
the sound is the best from Epic to date.
Good balance is maintained and the string
tone has hittle of the edeiness that was ob-
jectionable in ~ome of the previous [Fpic
releases. Some nice sharp percussion, in those
works calling for it. Another good buy for
the beginning audiaphile, who is trving to
augment his usually mceagre library. The
NARTB curve was better with a little base
and treble cut, Moderately quiet surfaces.

SCIIUBERT

SYMPHONY =9
NBC Svmphony Oechestra condueted by
Artaro Toscanini. RCA Vietor LM1835.
RIAA curve. Price $5.95.

The retirement of Arturo Toscanini and
the dishanding of the late, lamented NBC
Symphony was a severe blow to the musical
world. How great this loss is, i8 heightened
and brought clos¢ to home when veu realize
there will be no further recordings like this
great Schubert =0th.” The only crumb of
satizfaction i~ that we do have a brilliant new
recording of this work. to supplant the older
Toscanini version which was notably defi-
cient in sonic virtues, As I have said before,
I have not been amoneg those who blindly
worshipped evervthing the Macestro con-
ducted, But in certain arcas, he was incom-
parable. I have always felt that his reading
of the Schubert v0th,” was the ultimate in
our time. the model to be held up to the
lizht for lesser men to see and profnt there-
from. Nor has time dimmed the luster of
his performance in this present recording.

December, 19%4

World's
Finest

BY I.R.E.
STANDARDS

MmODEL

FISHER

y&()/@.ﬁ/{zuﬂ/
FM-AM TUNERS

THE truest index to the quality of FISHER Tuners is the roster
of its exacting users. An Eastern FM station chose the FISHER
to pick up selecred New York and Washington programs direct,
for rebroadcast o its own community. Reception of FM stations
over 150 miles distant, terrain permitting, is a regular occurrence,
if you own a FISHER Professional FM-AM Tuner, 70-RT or 50-R.

MODEL 70-RT

B Features exrreme semsitivity (1.5 mv for
20 db of quieting): works where others fail,
Armstrong system, adjustable AFC on switch,
adjustable AM selectivity, separate FM and
AM front ¢nds. Complete shielding and
shock-mounting on muiin @nd subchassis. Dis.
tortion below 0.0477 for | velt output. Jfum
level: better than 90 alb below 2 volts out-
put on radio. better than 62 db below output
with 10 mv input on phono. Two inputs.
Two cathode follower outpucs, Scli-powcered.
Exceptional phono preamplificr with enough
gain for even lowest-level magnetic pickup.
Full, phono equalization facilitics, 15 tubcs.
Six concrols, including Bass, Treble, Volume,
Channcl/ Phono-Equalization, Tuning and
Loudness Balunce. Beautiful Control Panel.
S1ZE: 14347 wide, 81, high, 91" deep.

MODEL 50-R

B ldentical to the 70-RT but designed for
use with an external preampliner-cqualizer,
such as the FISHER Serics 50-C.

MODEL 50-R

70-RT

MODEL 7C-RT

518450

MODEL 50-R

$16450

PRICES SLIGHTLY b GHER
WEST OF THE ROCHIES

Write for Full Details

FISHER RADIO GORP.

21-23 441th DRIVE

LONG ISLAND CITY 1 N.Y.
[N 1 1 |}
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Color’s bigger than ever!
AND THE NEW 2M0 EDITION OF

TELEVISION

r.-llIllF'

Far the aervies

IS MORE THAN EVER A MUST

Color television reccivers at much
better prices are due to hit dealers’
floors any time now. And when color
television starts moving in volume
. every technician must be ready
for this new, different, profitable
field. There’s not a day to lose. Get
your copy of the brand new 2nd
edition of PRACTICAL COLOR
TELEVISION...and get it
right away!

Here is the latest practical color
service information you can get from
any source. Included in its 86 pages
are: Principles of Color Television

. Detailed Circuit Diagrams. ..
Operating Instructions . . . Antenna
Requirements . . . Test Recommen-
dations . . . and much, much more.
Time-tested information. .. brought
up to the minute by RCA, pioneer
in compatible color television,

$2.00 a copy . . . and worth far more
in future color television profits for
you! See your RCA Parts and Tube
Distributor, or mail the coupon
. . . today.

RCA SERVICE COMPANY, INC.

A Radie Corporatian of America Subsidiary
CAMDEN, NEW JERSEY

T 1

I RCA Service Co., Inc. I
| Commerciol Service Section I
I Comden, N, J, A I
I Please send me . copies of “ Practical I
l Color ‘Pelevision” at $2.00 each. |
| Check or [ Money Order for $____ enclosed. l
I I
I [
I COMPANY TR I
I |
| sweer T |
[ ¢ A — TONE TTTSTATE I
e
106

I
|

There is still the insight, the understanding.
Still the intlexible beat and the lirmness of
purpose.  Still the heaven-storming  power
and beauty. And all this transcendental per
formance i3 cloaked in splendid wide-range
sound.  What a great pity that Toxcanini
and his men could not have been afforded
this kind of recording over the past few
vears. The sound of the VBC is newly re-
vedled in clean luminous string tone, great
brass sonorities and percussion with solid au-
thority. Dynamic range is at last appropriate
to the music and Toscanini’s demands, \We
can be thankful that at least this once, Tos-
canini was uable to erect a sonic edifice that
will stand as a monument to his extraordi-
nary genius. To paraphrase a famous beer
ad . . . ii vou like Schubert, vou’ll love this
recording.  The RIAA curve did not need
adjustment. Very quiet surfaces.

Pre-recorded Tapes

RODGERS, RICIIARD

VICTORY AT SEA
NBC Symphony Orvchestra ¢conducted by
R. Bennett. RCA Vietor pre-recorded
tape, 14 teack, 7Y% ips. Price 811935,

Still more of the tape in the first FVietor
pre-recorded tape release. For me this has
the least musical substance of what has been
offercd, but at the sanwe time, is the most
striking example of the superiority of tape
over disc. The music is consciously program-
matic, to be used as a background score for
the superh documentary Olm of the same
name, s with much of this type of music,
it can’t help Dut fall into the trap of too
much Dbombast and cliche. There are some
moments where the melodic gift of Dick
Rodgers shines through, but for the most
part it's obscured by “mood” music. How-
cver. this very fact makes it a good demon-
stration tape. All sortz ol coloriul orchestra-
tion is used throughoeut the work. and au-
diophiles will delizht in the clean, cdgeless
string tone, the searing French horns, the
bricht ||uncl1\ brass and the crisp and pre-
cise percussion. As with the other tapes, the
great dyvnamic range is the most notable
feature. There was no cvidence of over-
loadt or distortion and the tape hiss level was
barelv noticeable. More next month, pos-
sibly some of the pop material like Sauter-
Finegan. ‘

CHECK V.O.M. CONNECTION
By H. LEEPER

HEN vour volt.ohmmeter seems un-

stable or inaceurate, cheek the con-
nections on the dry cells used on the low
ranges of the ohmmeter. The eperator
of an instrument, such as the vac
tube meter shown, may forget
these batteries,

New eells are, of course, needed at
intervals,

It is best to cheek the voltage of such
batteries with a voltmeter other than the
one contained in the same ease, as cer-
tain connections are made in sonre in-
struments which would result in meter
damage.

abomt

Check batteries in your instruments often.

www americanradiohistorv com

ALL-STEEL
INTERLOCKING | DRAWERS

Multi-Drawers are handy all-

steel storage cabinets perfect

for storing easily-lost small parts like con-
densors, small tubes, switches, nuts and bolts!
Precision-made, finished in durable two-tone
green enamel, complete with card holder.
Available at your dealer’s in two sizes—42¢
eq, in the small size {illus.), $1.28 for the large.

EASY TO ASSEMBLE
*Units interlock rigidly
| ot top, bottom, sides
to fit ony space.
SOME DEALERSHIPS OPEN
*Onte agoin, enough steel is avoilable to moke
Multi-Drawers available to new dealers! Write today

THE CINCINNATI
VENTILATING €O. Inc.

THIRD & MADISOM 5T5., COVINGTON, KY.

NOW! YOU'LL
REALLY
KNOW HOW
T0 USE
0SCILLOSCOPES!

Here, at last, is a practical bouk

that makes it ¢ asy  for you 1o
learn w0 use the uamlloscope
FULLY on all types of AM. I'M

and TV service work  and dozens of
other applications besides!
MODERN OXCILLOSCOPLS
AND TIIEIR USES, by Jacoh I
Ruiter, Jr. of ,-\llcn . DuMont
Labs contains 326 fact-jammed
pages of just the help you need
wrilten 0 you can easily under-

When, where
why and ex-
actly how to
use your

stand i, The book shows exactly ‘seope.
huw the ‘scope works: how lo use

it on all service jobs from trouble- How to
shooting  to  realigning;  how 10 interpret
make connections: how 1o adjust potterns

circuit components; how 1o set cons
trols and huw to analyze patlerns.
You get exact ,»ruculures on how
and where 10 use_your ‘scape .
not just theory! 370 illustrations j in-
cluding pattern photos make things
doubly clear.

10-DAY FREE TRIAL

How to handle
tough jebs in
less time

e ———— e e e
| Dept. RN-124, RINEHART & CO., INC. f
232 Madison Ave., New York 16, N. )
I Send MODERN  0SC1HLLOSCOPIR  AND 'IllF]R l
l USES for Ii-day FREE EXAMINATION. It 1 .le
cide t Keep the ook, T will then remit §6.00 plu. a I
I fem evlite postage in lull payment.  If not, 1 will re- '
l turn book postpaid am! owe you nothing. |
' B, 8 T P I |
] ApDRESS. S00EEEEAGAACORA0EEARAT i
| citv. zoxE. s<TATE..... eeien e v |

| OUTSIDE U.S.A.—Price $6.50 cash with order, |
Money back it Dook is retumed in o days.

e e — -
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L. ELECTRONICS’ NEW LOOK!

We have just been appointed distritutors for PRECISION

RADIATION, PENTRON, HALLICRAFTERS and other

commercial equipment!

% % K We will ship all items in 1

pay no shipping costs!

top

“ace two columns PREPAID! You

WANT $10,000?

Get Government Bonus by
Locating Uranium Ore!

MODEL 111—The “Scintillator"

AEC No. SPXl 1A—Poriable Seintil-

i Al times more
i rCounters,
mple to uperate. fe-
lepths of a fow feet to o
mling on «

¢ for URANIUM de-
b Shochproof, Waterproof,
Ti alized,
SPECIFICATIONS
Probe s Lo8% x 13%

Probe w L2V Ths,
Hoy w ‘ﬂhl. . voo ot Ibs,
Rung .

and 5

xi'fu $49500
MODEL lOG—"Snooper"

Rensitive some  of the
Targer ¢ r ‘ounters. the
T~ fits e in hip pocket
or pich. Reguires no ex-
prrichre (o oberite, Comes

o o 5. 2.5
Price r-rmnllv'lo

ilete with earphones,
" ure sample amd instruetion
- Twoklet,
SPECIFICATIONS l/
Kize anppros, ... .. R L
Weight approx, N R Ihs. $2995
Prive complete . ... 600000000

M ODEL 1 07—-"Profes-

sional Geiger Counter”
AEC No.

Counter of the

Bighest sensi-
il stabiliry,
. The bext
natle for field

e
SPECIFICATIONS
Rize aphroX. .o
\\vmm APPMX. ...
Ranges 20,
Price comp ete .

MODEL 117—""Special
Scintillator

A hizhly sensitive Scintillation
Counter at a nnderate price,  An
ideal field instrument heeayse of its

-—

ruggedness, compoctness and  light
weight. Tndustrinl, Laboratory, or Uranium use.

SPECIFICATIONS

and 5 MR-HR

|

—-
PROSPECTORS! Are you look-
ing for price—or uranium! If
uranium—stop kidding and
order one of the really fine in-
struments above!

FREE! With order, 143 p. book
with full-color illustrations on
uranium prospecting!

HALLICRAFTER

SPECIALS

We Stock the Entire 1955 Line
and We Pay All Shipping Costs

to Your Door!
8-3:D leceiver. 510-32,000 KC. . $49.95
S-53A Receiver, 540-51,500 KO, .$89.95
S-1413 Portable Receiver, for SWIL.,
Marine. Aircraft .. .%999.95
AND Al l. ()'llll Rb'

ASK FOR INFO ON OUR EASY
TIME-PAYMENT PLAN FOR ALL
MAJOR PURCHASES!

The New PENTRON!

A Miracle in Hi-Fi at Low Price!

Sensational New
CT-1 Recorder

MON () MATIC single=
! Yonr k|||s

forward

and bachward tdual

trachi. Inatantoncous  antomaric breaking  on
both reels. t rward, fast rewind,  Flutier
15, Exelu new heads,

In attractive 2-tane leathers

Records aul |>l"‘f $9950

«n while carr;

v
in any mumun «
l\unllnnlnlc 3 net

Prepald, no shlpnlnn cost!

Editing-Key
Model TR-4

Push a butlun to de-
lete ar add te any
Bl

.
while playing! 1'asis
vimnes

tive inmerlock

trol

response
tor leas

P HE
1 l'l'\\lllll 2-hour

$13950

capacity, Dualtrach,
3%y inches/sec. ,\mhuuhlle 4 nﬂ. oD

Prepaid, no shipping cost!

3.-Speaker
S Hi-Fi Model
f‘“'-c : HT-225

Clear nnd undis-
turted with un-
alled brillininee
el ore:

\IL.~:('
Dimen-

ence olfeet i
the 1wo woofers
r. Freq. response to ph.onn ep

afety interluch swi
g Iy equidise
e capcity,

Prepaid, no shipping cos!!

New AM-FM Tuner!
Model AFM
Tape-Mate

perform . 1 quality.
grounded- 1.|ul LE. DUV Aensi-
0 db g mlm;.. Armstrong Diserimina-

for

Antomatie ] Control, with in-out
1w for weak - Flat 20-20,001 ¢ps.
mtrols. Includes phono

cution posit Selevtor

FM, AM. erystal phona, or
volt ealhodenllawer antput
Flywlu-el tuning on illumi-

1 is ideal for

$8995

m.mm tie plumo, 1
feeds any amplifier
nated slide-rule
b n install
the }

Prepald, ne shipping costl

GIFT BUYERS!
Order NOW to insure delivery
before Xmas!

SR e b i e e o e e i e L S

NEW MODEL f
|

27-C
TESTER

$9.95

{Postage paid!)

RANGEN: AC and

DC volte 0-5/85

250 1000, It A A 2 . |
1oto «

case. Our iests show them to
\\ th test lead and standard penlight

be within l’
battery,

HYDRAULIC ACTUATOR., &~ tinenr miijo
Ball bearing cnd.  PART OF SPERRY \IOIIE.
A-:l (-\IU)I'IIHT 1If v remd I'nn s

ien jou” lI lmv $11.00 tor ‘em. 1.95
new,  ONLY TR

3" for $5.00

ochin
lirnnu

24-HOUR TIME CLOCK SWITCH
90% DISCOUNT!

HEAVY DUTY SANGAMO MECHANISM: 1135 or
2:u \. uu cycln Up to 3 UNs and “OFF*s,

FE'~ any uln; ur two v.lassﬁou wish, 3J30A
DIPST \ulu.-n‘ Controls lawn sprinklers.
neen siyns. hen-house Iixms. ele. With 55.95
instructions. Guaranieed.

(Dealers: Write for qu: ll:y dbxcuunl-n

34=INCH FIFE SIZE SOLENOID \IAL\IE. 13 to

24 VDU @ N or .'4\. w 12 Ga, or L2V, te
mechanism . .... reee. 9295
TRANSFCRMER. 115 1. cles to 24 V.,

WAL 10 daouve snlelivid &
SELENIUM RECTIFIER. 30 AU max. |
wave. For above traosiormer & svlenuid

POWER FROM THE SUN

Brind new deveiopment,
Thumbmanl aze SUN BAT
JU vluns I average sunl
fur greater vuiput, With da
CRYSTAL MIKE GIVEAWA

nd pew units (not surplush.
Y puta out 2 DL nio
sSeries-jaratlel Ihconol

capsule sealed In compitct, flat conta u wmn

: s, Lrla':.\ <clear lm lev:i-l Itl;u: o 1t

ap . ties luL .am.n)a. ndavidually tesly i
fruaranteed. 52 95

U

JUNCTION Tlh\\‘ol:Tl)l(b.
regular fagtury-tested ton

Akpha of 0.4, l\lhlthATh UI:.LI\ ERY1 s 95
VilY eoaviviaosornsonsssorsanssisssnns .

nut su.rplus. ho rejects.
with  guaranteced

CRYSTAL DIODE, INGD, New. J.A.N. approved, Gge
(;.F: ~|u ma, EACH. . cuvaiarrrernassrsaane

O FOR ...t ninneaassscstvonnsscess.$2.98

DC IOTARV VOLTAGE CHANGER,
A

6 voC m
|-'u VI 6@ 5 A 2
vt A

relay s, wle,  New,

INVERTERS—400 CYCLE AC
:l P-hele: ('Ml_::\l.n(‘(lll DMF {I306M, 24 to 39V DC (n

- $39.50

OQutpait

e TAVAL
F. Valtiuge

B-CAST, LIGHTHOUSE, AERO

MN-25C Remote conirolled navigational direetion
T D
nas

it cina

cr 6 Loog lrand New. with
ries may be used.b. ...
753 1

$69.50

LTI e
(Shlpjanz wi,

. BABY WINCH
R Izhiv versatile, Ure A wineh.
26 x [\ barbeeue siol diive. heam Fola:
Ay ). ") tor, ar an el Iee which re=
h;_\‘ i 1 . nuires a lrm specd, high torque

i Rl - nur 1

= 11as i drives.  One Is
R sp d wheel, olner is
= ¥ rat cahle drum, Hoth
ros electric switching.
24 VI moelor runs perfee H 10 29 ¥, 60 c¥
AC. Complote wlth simple Instructions. NEW. ,$9.9%

HERE'S YOUR AMPLIFIER!

Accept our year< of hujldhy
sonf sinde Uy the best, amd vet
poenslve ammplite ROOKS MK
are—hald vour ¢!
sturly
alintorte
n Ll ] .
aul trel rmlll s, t.-p.ml
builtin preamp. choiee of 6 1t
pact and all in one pacl And
only lA\lllm[-hlln- net
Prepaid,

and testing amplifiers as

\onl nml chn=

e "§120.09

Ne shlpplng Costl

$45.00 HI-FI HEADSET AT $7.95

Unses annular grooved

plastie litre vones with volce
)lul e:r mutls
oat

Gives

Hnest  music reproduetinon, BOO  ohms, Checked oyt
with freshly Ilnundered ear pads and  long m-%lhlq-
tahrie cord Wilh phone Hps. (Shpe. wi. 3 s’ . $7.95

G. L. ELECTRONICS, inc.

905 S. Yermont Ave., Los Angeles 6, Calif.

Minimum order $2.50 total.
All prices F.O.B. Los Angeles. Calif. buyers add sales tax.

25% deposit required.

i o T S O S e e i G e i e i s W G e e i i T
December, 1954
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The Model
TV-50

A. M. Radio F. M. Radio

Amplifiers

GENOMETER

— A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing: —

Black and White TV Color TV
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7 Signal Generators in One!
R. F. Signal Generator for A.M.

R. F. Signal Generator for F.M.
Audio Frequency Generator
Bar Generator

Cross Hatch Generator

Color Dot Pattern Generator

XYY Y X YXXN

Marker Generator

= 'SPECIFICATIONS:

R. F. SIGNAL GENERATOR:

The Model TV-50 Genometer provides complete coverage for
A.M. and F.M. alignment. Generates Radio Frequencies from 100
Kilocycles to 60 Megacycles on fundamentals and from 60 Mega-
cycles to 180 Megacycles on powerful harmonics. Accuracy and
stability are assured by use of permeability trimmed Hi-Q coils.
R.F. is available separately, modulated by the fixed 400 cycle
sine-wave audio or modulated by the variable 300 cycle to 20,000
cycle variable audio. Provision has also been made for injection
of any external modulating source.

VARIABLE AUDIO FREQUENCY GENERATOR:

In addition to a fixed 400 cycle sine-wave audio, the Model TV-50
Genometer provides a variable 300 cycle to 20,000 cycle peaked
wave audio signal. This service is used for checking distortion in
amplifiers, measuring amplifier gain, trouble shooting hearing
aids, etc.

BAR GENERATOR:

This feature of the Model TV-50 Genometer will permit you to
throw an actual Bar Pattern on any TV Receiver Screen. Pattern
will consist of 4 to 16 horizontal bars or 7 to 20 vertical bars.
A Bar Generator is acknowledged to provide the quickest and
most efficient way of adjusting TV linearity controls. The Model
TV-50 employs a recently improved Bar Generator circuit which
assures stable never-shifting vertical and horizontal bars.

CROSS HATCH GENERATOR:

The Model TV-50 Genometer will project a cross-hatch pattern
on any TV picture tube. The pattern will consist of non- shlhmg,
horizontal and vertical lines jnterlaced to provide a stable cross-
hatch effect. This service is used primarily for correct ion trap
positioning and for adjustment of linearity.

.

DOT PATTERN GENERATOR (For Color TV)

Although you will be able to use most of your regular standard
equnpment for servicing Color TV, the one addition which is a
“must” is a Dot Pattern Generator. The Dot Pattern projected
on any color TV Receiver tube by the Model TV-50 will enable
you to nd;ust for proper color convergence. When*all controls and
circuits are in proper alignment, the resulting pattern will consist
of a sharp white dot pattern on a black background. One or more
circuit or control deviations will result in a dot pattern out of
convergence, with the blue, red and green dots in overlapping
dot patterns.

MARKER GENERATOR:

The Model TV-50 includes a/f the most frequently needed marker
points. Because of the ever-changing and e\.er-mcreasmg number
of such points required, we decided against using crystal holders.
We instead adjust each marker point against precise laboratory
standards. The following markers are provided: 189 Kc., 262.5 Ke,
456 Kec., 600 Kc, 1000 Ke, 1400 Kc, 1600 Kc,, 2000 Kc, 2500
Ke., 3579 Ke, 45 Me., 5 Me., 10.7 Mec. (3579 K. is the color
burst frequency,)

The Model TV-50 comes abso-

lutely complete with shielded 50

leads and operating instructions.
Only . "ET

\PPROVAL

NO MONEY WITH ORDER — NO C. 0.D.

Try it for 10 days before O e —I

If completely sotisfied then send | MOSS ELECTRONIC DISTRIBUTING CO., INC.

o S(F; dY oo | Depr. D-84, 3349 Tonth Ave., New York 34, N.V. N |
. and pay balance ot rate | Please rush one Model TV.50. | agree to pay $11.50 CluJ0 0 506000000000000 trrremsseme s I

Of $6-00 per month for 6 months. I within 10 days end to poy $6.00 per month thercofter. |

It is understood there will be na carrying, interest or any
No interestor Car ry in : I other charges, provided | send my monthly payments when Address. ... ciiiiiiiia e :
Charges Added! If not com- | due It is further undersioad thot should | fail 10 make |
. . poyment when due, the full unpaid balonce sholl become ey Tone. . ..S5tat@. ..

pletely satisfied return unit to : immediately due and poyable. (eH 80 6000800000008 Zone State.... |

us, no explonation necessary. b e e e e o e o . . T e e -
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5. SUPER METER
Model 670-A

A COMBINATION VOLT-ORM MILLIAMMETER PLUS
CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS

SPECIFICATIONS: ADDED FEATURE:
D.C. YOLTS: 0 to 7.5/15/75/150/750/1,500/7,500 Volts aa s
A.C. YOLTS: 0 to 15/30/150 300, 1,500/3,000 Volts Built-in '5°'-.AT|'.°N IRANSEN‘M“
OQUTPUT YOLTS: 0 to 15/30/150,300,1,500/3,000 Volts reduces possibility of burning out
D.C. CURRENT: 0 fo [.5/15/150 Ma. 0 to 1.5/15 Amperes meter through misuse,
RESISTANCE: 0 to 1.000/100,000 Ohms 0 to |10 Megohms
CAPACITY: .00t to | Mid. | to 50 Mfd. {Good-Bad scale for Ihe Mdod_el §70-A comes
checking quality of electrolytic condensers) c::‘:klolj;ini:he;‘g?ieeell
REACTANCE: 50 to 2,500 Ohms, 2,500 Ohms to 2.5 Megohms cabinet complete with
INDUCTANCE: .15 to 7 Henries 7 to 7.000 Henries test leads and operat. NET
DECIBELS: —6 to +18 +14 to +38 +34 to +58 ing instructions.
S . 2
uperior s new
Model TV.11
SPECIFICATIONS:

% Tests all tubes including 4, 5, &, 7, Octal, Lock- to damage a tube by inserting it in the wrong
in, Peanut, Bantam, Hearlng Ald, Thyrafron socket,

Miniatures, Sub-Miniatures, Novals, Sub-minars, % Free-moving built-in roll chart provides com
Proximity iuse types, eic. plete data for all tubes.

% Uses the new self-cleaning Lever Action Switches % Newly designed Line Voltage Controf compen
for individual element testing. Because all efe- sates for variation of any Line Voltage between
ments are numbered according to pin-number 105 Volts and 130 Volts.
in the RMA base numbering system. the user % NOISE TEST: Phono-jack on front ganel for plug-
can instantly identify which element is under ging in either phones or external amplifier will
test. Tubes having tapped filaments and tubes detect microphonic tubes or noise due to faulty
with filaments terminating in more than one pin elements and loose internal connections.

are truly tested with the Model TV-11 as any of
the pint may be placed in the neutral position The model TV-I1 operates

- when necessary. on 105-130 veit 60 Cycles
& The Model TV-11 does not use any combination b“efl;mﬁ;’":f:n“"‘;‘l";'h“ed'“oa:
type sockets. Instead individual sockets are cabinet complete with port-
i used for each type of tube. Thus it is impossible able cover. A
= EXTRA SERVICE—The Model TY-11 may be lator incorporated in this model will detect NET

used as an extremely sensitive Condenser Iealaqes even when the frequency is one
Leakage Checker. A relaxation type oscil- per minute

SUPERIOR'S NEW MODEL TV-40

C.R.T. TUBE TESTER

Tests o/l magnetically deflected

A complete picture tube tester

X for litHe more than the prlce X tubes . . . in the set . .. out
of a "make-shift" adapter!! of the set ... in the carton!!
SRR RO D i e SPECIFICATIONS:
in 't.:::(;:||:rul;:;? 1::'3 e ‘n’ Tty ‘:!fci::-:;(l': . T“_" all magnetically deflected picture tubes from 7 inch to
Lol wuieh 1ubes: that dn by ‘;'3;".!13“&; 30 inch types.
n~\:|!’ltll:ol,\'lnll!";:‘~‘l o ever increasing ® Tests for qual- by the well established emission method. All
HUMLer of pielure (es! readings on ood-Bad"™ scale.

EASY TO USE: Tests for inter-element shorts and leakages up t¢ § megohms.
Simply insert line cord into any 110 ® Tests for open elements.

volt A.C. outlet, then attach tester

socket to tube base {ion trap need Model Tv-40 C.R.T. Tube 8 5
not be on fube). Throw switch up for Tester comes absolutely

Qualiiy test . . . read direcf on complete—nothing else to

buy. Housed in round cor-
NET

SHIPPED ON APPROVAL
NO MONEY WITH ORDER — NO C.0.D.

o e e —— - — e — e . — o — — — — — ———— — ——— —— — —— — —— — — — —}

Try any of the above |
instruments for 10 days be- , MOSS ELECTRONIC DISTRIBUTING CO., INC.

|
fore you buy. if completely IDepI. D-84 3849 Tenth Ave., New York 34, N. Y. i
|

H NABme.....oiveaiiains 0060060 0006000G0008000 66 C06c000000000000
satisfied then send down PMease send me the nnits checked. T agree to pay down payment

payment and pay balance | within 14 das~ and to nay the montily balance as ~hown. It is

as indicated on coupon. | understosd diere will be no earrsing. nterest or any other charges. A8 3560005008580500 00000000 50B0RC30067I0000700IA05E000S |
prosided 1 ~end my monthly piyments when due. 11 is further under-
,No ::n:eresf ClLf Cc:'ry- I tood that should T fail ta make payment when due. the full unpaid City...ovea B60Da0a0aRORaBEonA0A0 Zone.... State........- I
ing arges Added! |If | balanee shali became immediately due and pavable. |
not completely satisfied re- | |
. O Model B70-A. ... v, .- Tota] Price $28.40 Model TV-I1.. ... ... Price $47.50 M TV-40. .. ..... Total Price $15.8%
turn unit fo us, no explana- $7.40 within 10 davs.  Balance $3.30 O TS0 within 10 daba. Batence $8.00 e :?d;.-', within 16 days.  Balance $4.00 |
tion necessary. v '“"“”‘l" fo: 8 months. mcnlhl) for 6 months. monthly for 3 months. N
December, 1954 109
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1 5 Hot
Ham News

from

hallicrafters

CHICAGO 24, ILLINOIS

INCANADA: BOX 27
TORONTO 17, ONTARIO

Model SX-96 SELECTABLE SIDEBAND RECEIVER

¢ Covers Broadcast 538-1580 kc plus three S/W
1720 ke—34 Mc.
Full precision gear drive dial system.

Double conversion with second oscillator crys-
tal controlled.

Selectable side band reception of both sup-
pressed carrier and full carrier transmissions.

Mixer type second detector.
CW operation with AVC on,
Delayed AVC.

Calibrated bandspread —“S” meter — double
superhet.

10 tubes, 1 rectifier and voltage regulator.
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MANUFACTURERS' LITERATURE

prompt attention  write

The \’f!ril"lb ligtings presented in this section are for your eonvenience, The
bultetins, uniess otherwige indicated, are nvailuble to all our reinders,
dirvetly 1o the

Far
manulacturer for thig literature,

MOEBILE ANTENNA HARDWARE
K-W  Engineering Works, 31453-A
North 48th Street, Milwaukee 16. Wis-
consin, has issued a data sheet cover-
ing its “Universal” mobile antenna

| hardware line.

The catalogue sheet covers mobile
anténna basc scctions. antenna exten-
sions, and accessories designed to pro-
vide the amateur radio mobile operator

| with a comiplete range of base sections

and extensions from 6 to 36 inches in
6 inch steps, plus collets, female and
male couplings, etc.

SEALED PANEL METERS

A new 2-color, 2-page data sheet de-
seribing its 1'z-inch sealed square
panel meter has been released by
DeJur-dmsco Corp., 45-01 Northern
Blvd., Long Island City 1, N. Y.

The publication describes features
and gives detailed specilications, actual
size illustrations, schematic diagrams,
ranges, resistance, and ordering infor-
mation on the line. The instruments
are designed for front or rear mount-
ing and are available with various
scale markings.

The Electronic Sales Division of the
company will provide a copy of this
data sheet, Model 132, on request.

COLLINS TRANSMITTER

An 8-page lhooklet describing the
company’s new 17L-4 v.h.[. transmitter
has been released by Collins Rudio
Compuny of Cedar Rapids, Iowa.

The booklet describes in detail the
25-watt, 360 channel. v.h.[. transmitter
for aircraft communication. The pub-

| lication includes a block diagram, out-

line drawing, complete specifications,
and performance data on the transmit-
ter as well as details and specifications
on associated equipment to be used
with the unit.

GLASS PRODUCTS DATA

Corning Glass Works. Corning, N. Y.,
has announced the publication ol a new
catalogue of glass products for the elec-
tronic industry.

The catalogue includes descriptive
and application information for fixed
glass dieleetric and trimmer capaci-
tors; accurate grade, high tempera-
ture, power, and high-frequency re-
sistors, and other components made
of glass.

Also included in the new publication
is descriptive material covering new
compositions and production methods
in glass such as glass-to-nmectal secals,
soldering metal-to-glass, photosensitive
glass, and fused silica.

Copies of the new catalogue (NP-34)

110
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are available from the New Products
Technical Information Department of
the company.

MOBILE POWER PLANTS

D. W. Onan & Sons, Inc., Minneapo-
lis 14, Minn,, is offering a special issue
of its company publication, “Power
Points Digest.” which discusses the use
of electric generating plants in mobile
service.

Many interesting mobile installa-
tions are described in this pocket-size,
two-color, 20-page booklet. \When writ-
ing for a copy of this publication,
please specify Vol. 10, No. 4, of *Power
Points Digest.”

BACKGROUND MUSIC

Magnecord, Inc, 1101 S. Kilbourn
Avenue. Chicago 24, I1l.. has prepared
a colorful 12-page brochure describing
its new background music serviee.

The purpose of the promiotion piece
is to present dramatically the major
advantages of the company's back-
ground music. Emphasis is placed on
the seientifically blended musical pro-
grams from the RCA Vicfor library of
recorded musie, and performance fea-
tures of the new Magnecord continuous
music reprodueer.  The instrument
automatically plays eight hours of mu-
sic, continuously or intermitiently,
without musical repetition, using mag-
netic tape reels.

RADIO SHACK'S CATALOGUE

Radio Shack Corporation, 167 Wash-
ington St., Boston 8. Mass., is how offer-
ing copies of its 1955 electronic parts
mail-order catalogue.

The new edition lists and illustrates
30,000 radio, TV, and electronic prod-
ucts in 224 pages and has a 32-page
roto section devoted exelusively to hi-fi
custom musie systems. It ineludes a
manufacturers’ index on the ({ront
cover, an 18-category thumb index. and
an extensive product listing. The (1ront
cover index has over 250 manufactur-
crs and the product index lists over
1500 items.

The catalogue is available without
charge upon request.

PRINTED CIRCUIT REPAIR

Admiral Corporation’s national serv-
ice department, 201 . North Waier
Street. Chicago 11, IIl., has just pub-
lished a six-page illustrated manual
covering the service and repair of
printed circuits used in all of the com-
pany's radios and in many of its TV
receivers.

Copies of the new printed circuit
service manual, No. 8559, are available

RADIO & TELEVISION NEWS
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Remember QUALITY CANNOT BE UNDERSOLD

This is our 34th YEAR as
RADIO PARTS Distributors

DOUBLE CONYAGI |

PREMIER Unconditionally Guarantees All Tubes For One Full Yeor

\‘\. . ““""'--.—..--"""-". VERY BEST BRANDS AVAILABLE FOR IMMEDIATE DELIVERY. INDIVIDUALLY BOXED.
¥ iejequivatentiod 0A46 1.19 | 5ACSGT 89 GF5GT 6X8 129 12BH] s Y4
'3 . 3. - E=x 1
40fidipales 04 .. 59 AG7 L4i 6F6GT 59 6Y6G ch & 4223 95E
Newest development for 0Z46 L] Vi 67 L33 62484 ¥ 69
long distance TV reception. 1ASGT J9 EAGS 99  LFsG 1.5 12 351% L1
MONEY BACK GUARANTEE. LAIGT 19 CAG7 149 4GEG T 1.-.- ll! #4751 n
}hl; 1s asa'lG .ANTEEJNAl. IS;GT 95 g:-l;. ;..._, Lo ;j‘ 89 34, . 95E
eflectors eet long. Coni. i BA IS = Al af,..
cal elements over 10 feet coNIcAL 1H4 29“ EA Y | 7ak 8
lonZ. Solld rugged wind LH3GT 5 | LAKG 119
proof construction. HG‘GT 59[: : E Bgn
List Price aAls ...
$49.95 , ..., S|5-95 TV ANTENNA !{6“ ”I t.:.g.:. “79
RADAR TYPE 10 Element conlcal . . . 1',‘2: la: zﬂ:‘: ;3
A = rugged through. $3 95 Wi 19 &% 89
= 1 LL D5 . 6AUSGT . 129
TV ANTENNA i o e tea LIy Gave 59
For UHF and VHF g ¢ i Doudbie bay array, with b lig 2:52‘" gg
RECEIVES ALL CHANNELS 4 H stacking s', 25 INSGT TR 69
212 mlles reception recorded. + bars [ 1P5 6T LaX A 9
125 milles eommonl; This ur'lhea(& l??‘GT c ::XE;-GT gg
able antenna has been reinforce : Y
to withstand 150 mile winds, @ B": ""'”' withslharngsy I3 .95 IRY:
Satisfactlon guaranteed or your money back, Less and stacking Rre i
Mast, List Price $49.95. bars .. ... .. s | 4‘95 i_'.i | C 25” 33
Your Cost v PrEw e aE R g I.l:. _ 59 .-_5G 69
¥ 6BD5GT 89
1X2A 59
300 OHM TWIN LEAD | UHF BOW TIE ANTENNA J i §9 i 8
Sk $1.59 Factory assembled, single-bay $2.39 ;3:: 89 ggr}: -
100 1t. "9'85 e L T KRR AR ) S bt o $4.59 ;25' '!g 6BGEG ]..89 ;
1000 1t device ' 3 L1 ]
axesmns... a9 w69 :
20 Ga., 80 Mil, I 89 3154. lgg -:an L1 vR90 s
100 ¢ : R 9
o0t 6o TV MASTS AND ggm A : et . |9
%* 1,000 1. . \A' s B 106G 119
u HARD ARE 3 95 [EQsGT . 119 V}g% 290
MF TUBULAR 300 OHM LINE 574 L2 §alr v
29 50 ‘l;nga:vr; Chlmney Mount Net 51.49 SuaG €9 :g;-'r ‘ 29 mI? 1.49
ent Mount L Y
1,000 ft. . s . Stainless Steel Chimney Mount. $2 50 G [ 59 8 ll:;g; ----- :!g
$3 g5 | Mot ... owici  59¢ 3 69( 1z 19
100 ft. 4 g Twin lead Ins each 3¢ [ STICT 49 icae 1126 ... 183
au Chamael Foams;.l;;. 100 ft. for mo;:alr nail Insutator :;s:: lg: 2.:2 59 Ll:l! 1 HSE 5‘3
. s . & ns
S8 95y SO ter Ten foot mast. Seamiess, expanded end, 523, 970 IC.GG 189 :g(’ik :‘:
FOUR CONDUCTOR sturdy enough for the largest arrays. GAT 89 l 5 Vi
SABGT... 129 [ibony 6WE 59 4 1299
; 49¢
Rotor Cable Clear or Brown. Very Omlly o 2 39 GABY 69 6DBG 119 6x4 59 b 690 1619
?ngagl;‘ $|4-95 5 it DURABLE MAST, ..e'“,g rouge 1va N o297 119 6ES 69 EX5GT C 1286, 2081 5
£ S Le  EL Rl D O diam, with Interlocking end llp two sec- 10% DISCOUNT ON ORDERS OF 100 TUBES OR MORE—
i together f ten-footer. ti "
Téion i3S - S oy, foastip or X entiouters, 8. Mendlens 5% DISCOUNT ON 50 TUBE ORDERS
FILTER CONDENSERS MISCELLANEOUS BUYS 'I- U B E K I T S BEST BRANDS AT SELENIUM
e Tyoe or Tubutar Sitoot LINE coRD g | () BEST PRICES RECTIFIERS
) LR A TV INTERLOCK CORDS 65 mil...$ .69
Stocks Always
ea. 49¢ | 3Va. 174, 1RS, 185 Sogbanan: . 78 mil 70
A mid 450V, .35 || 10 mid. 0V, lg i. F. TRANSFORMER— 3Qa4, l'l'd IRS ISS I.IM Value 58 00. Iube Kit ce °
-8 4s50v 45 | 20. S0V, e (17 coepo006000000000000000000000040000000 5‘!98 100 mbi. .. .89
10- 450V, .39 | 25 S0V, .19 456 Ke. 19¢ e
10-10 asov. 4538 sov. 2% Pll.loo'l"l.lc;éfs.l;(y)p'e Ng.z g; 150 mil.. . 1.29
- e . B - B or c: or N 250 mil... 1.65
B L3
a0 fiE T |fme BV S ol TowrRal Wirk S0 mi | 175
30-30 450v 8330 1sov. 49 SW'TC" r2y s"’"- B GI 52 49 | 350 mu 1.95
29.40 o . 3 P SH || oo oooc L T s e
o siov. .69 ]30.20 138V: 4‘99 ég‘.féfz'?gn'ﬁ'iﬁs ea. ;32 12AT6, 12Ba6, 126E6, 35W4, 5085, 2 59 400 mil. . . 2.45
gg-no :;gv .:3 Ag-;o 150V, OUTPUT TRANSFORMER—for 5 'l'ubés for. . ... e 5 25!( -G.'l' ..... [} 450 mil... 2.49
80-0 238V 1831%92° PV 9% | Tsore, 29ci for 6ve., 35¢ | 5 Tumer far oo oo o 12SKTET  §3.48 | so0 mu. .. 2.55
REAR SEAT

12" COAXIAL PM SPEAKERS, Hig

Fidelity with Crossover bLilter auachrd
20 watts: 40-19,000 cps. r(-iponse 8
ohm Voice coit ca.

10" coaxial spraker. Take advanlige of
your TV set's FM sound. This spcaker
matches and replaces 809 of all TV

COAXIAL SPEAKERS
$12.95
$10.93

SPEAKER KIT

Complete with heavy
x99 PM

harness and complete

SPLAKCIS . ... i e it carasenane instructionsa.
is" coAaxlAL | B~ coanial  secak; $g 95 Al
SPEAKER, 20- [ or. QUALIT
17.500 cps. 25 when space is at . for 6 57
watts ... ..., ea. premium .. ... ... only [ ]
Fl k
RE%’};OR ) Trenes REGENCY RC-53
ooy All channel UHF
Insulated Y5, 1 and zontal Converter. Much
?n.ov::n::::"':‘:l':.:‘:t °e“p'| P:: 'e“';ive::d more gain than
I.R. €. Ohmite, | replacement, "~
Stackpole, Speer. 500 v strips, and fits any

100 tor. . $2:85 | 2.49 eca.

set.
Only ...

$14.96

Very best quality—
NATIONAL BRANDS. In-
dlvldually Packed.

PM SPEAKERS

6" Special Price.. ta. 1.79
5 x 7, & volt field auto radio speaker...

New WEN “Quick HOT"

sotpem 565

Extra long narrow tips to
reach tight spots. Practi-
cally indestructible,
Featherweight
but 135 wattst

e B e et e
® Write for our FREE BARGAIN CATALOG

BRAND NEW TV PICTURE TUBES

Alt Tubn uave naylujm Type n-rk ”A“ or ”l‘ Fuu ERICE
: i 167, ., 21 95 2otha 2o,
.2'6.-:.1.:-.. 2420 1121.95
16RP4 Do 5
sa7es 1o, 2195
6w o
uun‘um R 16YPan 15".22-20
1aCPa 14 17BP4A 17", . 22.9% 21wPa 21”7,
14GP4 14", 17CP4 17”... 25.40 21YP4 217 36-95
1aHPa 14 17GP4 17~ --26.90 217p4 21" 31.98
1SAPaA 15 . 17THPE 177, . . 24AP4 mo, 53.9%
16a€pPa 167 . 22, 17LPa 177 ... 26.90 23868 2o 2 50
16aran 187 9o 60 17TPa L7%. .. 26.90 240p4 247.. DL,
16bpaa 16 . 19APAB . TEP4 37 78.30
iSEad g aae | NSTI 9@ 90 | fien
16JPaR “.,.24_20 19FP4B. . O 2INP4.
1] ARE 15 MONTH 27RP4.
EHESE GUARANTEE ON ALL 'rvn:s
SEND 25% DEPOSIT
LLELD) LIS AND WE WILL SHIP
PICTURE TUBES FROM STOCK IMMEDIATELY

21" TV GONVERSION KIT
COMPLETE WITH CABINET
T AND NEW TUBE

15 Month Guarantee

Now you can_make that

s conversion, This table

L - model cabinet elimi-
nates your baottle neck, Supplied
complete with 21" picture tube. 70
degree yoke, gold mask and safety
plate, fly back transformer and width

coil, very easy to install $50'00

and all for

TV CONVERSION KITS
ALL NEW TUBES

15 Month Guarontee
Easily installced consist.
ing of rectangular tube,
70 degree yoke, beautis
ful mMask, fiyback transe
former and width coil.

17" Kit, as ahaw.- complete. . $25.95
20" Kit, as above, complete, . 29.9

21” Kit. as above, complete. . 34.95
24" Kit, Rectangular ...... 79.95
24" Kit, Round .......... 69.95
27" Kit, ax above, compiete. . 99.95
24" & 27* Rectangular Kits contain
90° yoke.

TERMS:

CHARGE.

CABLE ADDRESS: CONTULAB.

259, DEPOSIT with order, balance C.0.D. ALL shipments F.0.B. Chicago. ORDERS LESS THAN $5.00—5%1.00 SERVICE
These prices supersede all previously advertised prices, subject to change

PREMIER TV RADIO SUPPLY, division of CONTINENTAL CORPORATION

3239 West North Avenue,

December, 1954

Chicago 47,

Illinois )
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2 A Hot
Ham News
from

hallicrafters

CHICAGO 24, ILLINOIS

IN CANADA:BOX 27
TORONTO 17, ONTARIO

Model HT-30 SINGLE SIDEBAND
TRANSMITTER/EXCITER

o Highly stable VFO with full 100:1 ratio gear
drive system built-in.
Stability comparable to most crystals .01%.

Ample gain for 55 db microphone with hum
and noise 40 db down.

Full 40 watt lineal peak power output.
Unwanted sideband at least 40 db down,
Undesired beat frequency down 60 db or more.
T. V. [. suppressed.

Provisions for coaxial output fitting.

Built-in voice control circuit with bias switch-
ing for final amplifier.

AM—CW—SSB—19 tubes plus voitage regula-
tor and 2 rectifiers.
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without charge from all of the com-
pany’'s distributors or from the service
department direct.

COMPONENTS CATALOGUE

Herman . Smith, Inc., 2326 Nos-
trand Ave., Brooklyn 10. N. Y., has is-
sued a new components catalogue list-
ing its complete line of plugs, jacks,
connectors, switeches, terminals, and
hundreds of other electronic compo-
nents and accessorics.

The 24-page publication includes
schematic dimensional diagrams which
will be of interest to the engineer as
well as the purchasing agent.

When writing for a copy of this pub-

| lication, please specify Catalogue No.

| dling this catalogue, write the publish- |
ers direct. |

55.

WIRE AND CABLE DATA

Chester Cable Corp. of Chester, N. Y.,
has issued a six-page folder describing
and illustrating its line of wires and
cables for the radio, electronic, and
television industries.

Included in the listings are TV lead-
in; coaxial cables; microphone cables;
intercom. control, and audio cable;
twisted pairs; phono pickup arm cable;
h.f. lead wire; antenna loop wire; tele-
phone cable, ete.

VARIABLE INDUCTANCES

An informative four-page bulletin
describing shop and laboratory appli-
cation of a kit of eight permecability-
tuned inductances covering a range of
from 1 to 1000 #hy. is now available
from United Technical Laboratories of
Morristown, N. J.

The bulletin is a reprint of John T,
Frve's article “Using Calibrated Vari-
able Inductances’ which appeared in
the August issue of Rapio & TELEvVISION
NEwWS.

NEW ''RADIO'S MASTER"

The new 19534-1955 (19th) edition of
“"Radio’s Master” has heen released by
United Catalog Publishers, Inc, 110
Lafayette St.. New York 13, New York.

This 1440-page catalogue, bound in
hard covers, contains more than 85.000
items, over 9000 illustrations — all with
full descriptions and specifications.

The catalogue may be purchased
from parts distributors throughout the
country. For a list of distributors han-

“CONTROLA-TONE" FLYER |
Controla-Tone Compuany, 111 No. Ta-
coma Ave., Tacoma 2, Wash., is now
offering a small flver which explains
and describes its new, improved L-pad ‘
mode!l remote volume control.
This two-color folder illustrates how
the unit can be installed and used with
any TV receiver. l

SOLA BOOKLET

Sola Electric Co., 4633 W. 16th
Street, Chicago 30, Ill., has released
copies of its latest publication, “The
Sola Constant Voltage Transformer;
Theory of Design and Operation.”

The 20-page, fully-illustrated hoolklet |
has been written for clectrical engi- |
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: | TG-34A CODE KEYER!

Self-contalned autematie unit,
reproduces code Practice sig-
nals recorded on paper tope.
By use of bullt-in s;waker.l
provides code-practice Sig- l
nals t0O one Or MmOore persons
at speeds fiom S to 23 \WPM. l

BRAND NEW. in Sla.gs I

oriRinal carton

-~ ..

o

Used. Excellent Cond. 512.95l
J 7610 CODE KEYER. complere with 7 tubes and §
J BRAND NEw $17.50]
B FLB-A RADIO FILTER .. ............. s1.5910

d HEADPHONES

Excellent BRAND
Used NEW l

tion
Dimesel o Soicnint . S2.25 5435
HS-33 mpedal 1.79 4.65
H§.30 1.9 1.85
-16 2.75 £.95
I co-307n G Taek . .88
MICROPHONES Excellont  BRAND ||

Deseription
Carnon lland Mike. ... ....

Used
$5.45
...... .33

5. LUl 1es
B(:.. n 3.95

I

[ |

H %

| “SCRr-274 COMMAND EQUIPMENT
[ |

|

Excellent Hl;ﬂND

Ty USED USED Ew
BC.453 lievr. 190-550 Ke.. %18.50 $21.50 $37.50
BC-454 1 . 6 e .25 11.25 19.50
BC.355 it 8.0 Mc 7.95  10.95 15.a5
8C.456 275 ass |l
BC-457 L 11.95 1a.50 22.95
BC.458 Me 7.95 .75 21.95 l
BC-459 X TP Me 11.95 12.95 21.25
8C-696 Me 18,95 27.95
l BC-450 .49 1.95 l
BC:451 1.25 1.49
3-1t ck 1.79 2.95 l
I 2. Tran tter Riack 1.59 3.25
l Single Transmitter Rack. .. . 3.25 l
] FAMOUS BC-645 XMITTER-RECEIVER §
. Make "1l i mohile
to phon
W e (] 1. '
CONVIER D1a- l
GIAM INCLUDED. This
You
e
fory carfon. Ill\.\\)'
po ylv. st i 9.50.
.PE-IDIG DYNAMOTOR . 615 12-23v l
Mt 10 cotvert f vV Batter
o . e 94,85 :
UHF ANTENNA ASSEMBLY,
B convens: 00 LET 32:45 !
CONVERSION B KLET. Inztn 82-50l
l Excellent BRAND'
Type tnput Quipyt Used NEW
Bom.ap v saa 172V (1384 1.55 3958
2 14 46A 51571030 ‘2 8
l Dm-424 MA 21526 12.95 1G.95l
l DM-43A 23V 23A 515/1030/2 /8
MA 215260 29.50
Bom32a 2sv 1ia  250v .05A 295 750l
] DM-34D 12V 2.8A 2:0v  08CA 11.95 []
DM-35D 125v 18.74 625V .225A 9.95
DMm-36 28V 1.4A 220V .0BDA 9.95 l
lDM-31 255v 89.2A 625V .225A 12.95
DM.-28 28V 224V 07A 1.95 4.95'
l DM-53A 28V 1.3k 220V .08DA 2.95 6.35
DM-33A 28V 5A 575 .16A
l 28V TA 540v 257 1.85 3.95:
] GOULD &.vOLT 1
] STORAGE BATTERY 1
13 Am ] r Rating.  Na
l ‘;‘::m-laug Ilack  liw Case. l
f§ BRAND NEW .$5.95 1
1 witLaRD 6-voLT MieT |
(] STORAGE BATTERY ]
3 Amt. Hour. BRAND NEW. 334"
l x) 137167 x2a," Uses Standard
Elecirolyte onty S1.8%
[] WILLARD 2-VOLT STORAGE BATTERY [ |
20 Amp. llour. BRAND NEW. Transparenit l‘l:\s(lcl
] Case e Fpan o (1.9

1.QUART ELECTROLYTE, cinouph for two cclls.i
] Bow . y ] Mt as
Picase include 2589 Depdsit with oOrdér—Balance
l C.0.0. MINIMUM ORDER_$3.00. All Shipments
F.0.B. Qur Warehouse N.Y.C.

G & G Ros Sonnly <o

57 Vesey St., New York 7, N. Y., CO 7-460%
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neers and others interested in the un-
derlying electromagnetic relations of
the Sola constant voltage principle. It
contains schematic diagrams, vector
diagrams, performance curves, and
photographs illustrating typical assem-
blies. =30

The "Globe Scout"

(Continued from puge 53)

There are several precautions to be
observed when tuning up the trans-
mitter so that proper operation is
insured.  When tuning the oscillator
on the 20-, 13-, or 10-meter bands. two
resonance points will be found. One
point of resonance is double the 40-
meter crystal frequency and the other
is triple the 40-meter erystal frequen-
¢y. The doubling resonance point is at
approximately % full capacity, or
when the indieator arrow is toward the
left side of its scale. The tripling
resonance point is at approximately '
of full capacity. or when the arrow is
toward the right side of its scale.

When operating on the 20- or 10-
meter band, tune the oscillator to the
doubling resonance point. When oper-
ating on the 15-meter band tune the
oscillator to the tripling resonance
paoint,

When tuning the final plate control
on the 160-meter band two resonance
points will be observed. One will be
toward maximum capacity or when
the arrow is toward the left side of its
scale. This is the 160-meter resonance
point. The other resonance point is
close to minimum capacity of the tun-
ing capacitor. the arrow towards the
right side of the scale. On the 13-
meter band there are also two re-
sonance points. One resonance point is
at 20 meters and will be found at ap-
proximately ': of full capacity. The
other and correct resonance point is
at approximately 1 of full capacity
or with the arrow facing towards the
right side of its scale.

Summing up. the tuning capacitor
scttings for each band are given in
Table 1 with the fractions indicating
the approximate quantity of full ca-
pacity.

A long wire antenna is not recom-
mended when operating in a TV fringe
signal arca, A doublet or folded di-
pole, half-wave antenna at the operat-
ing frequency will give much better
results, The long wire, or end-fed an-
tenna, may be used only if it is ap-
proximately e wave long at the oper-
ating frequency.

The main objective is to reduce the
standing wave ratio on the feed line
to a minimum; this will automatically
reduce harmonic radiation and TVI.
This point cannot be over-emphasized
as it is verv important in the sup-
pression of TVI and BCI and. at the
same time, permits a much better
signal radiation from the antenna. A
little extra timec spent on a properly
tuned antenna system will more than
repay the operator in better QSO's
and less radiated interference. —30~

December, 1954

.- fantastic!

20" CORNER FOLDED HORN
FOR 8" AND 12" SPEAKERS

THE LITTLEST REBEL, The KR-5, approaches Klipschorn performance on
light, middle bass. Heavy pipe organ bass is even more amazing with
smooth, clean reproduction completely free from unmusical boom and
distracting distortion. This latest Klipsch design by Cabinart, fifth in the
CABINART-KLIPSCH REBEL series, is available in all fine woeds, utility
birch and, for portable hi-fi, strikingly smart leatherette,

Wall mount the Rebel 5, hang or set it in a corner. Place it on a table
— a bench — a shelf — anywhere! Performance .. . absolutely unbelievable!

See your nearest Cabinart hi-fi desler or write for catalogs.

Finished $48.00 utiiity $33.00

by Cabinart 75 North 11th Street, Brooklyn 11, N. Y.

* Trade Mark
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Ham News

from

hallicrafters

CHICAGO 24, ILLINOIS

INCANADA:BOX 27
TORONTO 17. ONTARIO

Model SX-99 RECEIVER

Here is everything you could wish for in a DX
receiver. Covers Broadcast Band 540-1680 kc
plus three short-wave bands 1680 kc-34 Mc cali-
brated for the 10, 11, 15, 20, 40 and 80 meter
amateur bands over a large easy-to-read dial.
Features for the amateur—"'S" meter, separate
bandspread tuning condenser, crystal filter, an-
tenna trimmer, one r-f, two -if plus 3.2 and 500
ohm speaker terminals,

Gray-black steel cabinet with brushed chrome
trim and piano hinge top, 183" x 812" x 11",
Shipping weight 36 Ibs.

Seven tubes plus rectifier. 105/125 V. 50/60

cycle AC. $149.95 (less speaker). Use Hallicrafters
R-4GA Speaker.
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Tube Checker

(Continued from page 50)

ment is calibrated so that all good
tubes read “6" on the meter with the
proper input signal.

The tube tyvpes to be plugged into
ecach socket are printed on the instru-
ment. together with the correct input
for each tube. The most common tuhes
are listed on top, the others in back. For
example: "6AU6-3" would appear next
to one of the 7-pin sockets, indicating
the 6AU6 goes there and the input con-
trol is set at 3.

Two other controls used are a selee-
tor switch for 6 or 12 volt heaters. and

| a selector switch to read either half

of a twin tube. This last switch is in-
operative for single tubes.

The meter has a 1 milliampere, 50-
ohm movement. It is protected from
accidental overload by a spring-return
“push-to-read” switch. This normally
shunts the meter with a 5-ohm resis-
tor, and reduces the reading by a fac-
tor of 10. If the shunted reading is
higher than 1 on a 0-10 scale, the op-
erator knows something is wrong,
without banging the needle of his in-

strument. In a later model. how un-
der construction. a tuning eve is used
as the indicator instead of the *“push-
to-read” switch.

The instrument has another cxcel
lent feature. The 6AG5S socket has a
S5-megohm resistor in series with its
grid. This has practically no effect on
a good tube. but a gassy tube will show
very little output. This is due to the
excessive loss in the grid circuir of a
gassy tube. A great many troubles in
sync circuits and a.g.c. circuits can he
traced to this cause. The tubes tested
in the 6AG5 socket are very often used
in TV receiver syne and a.g.¢. circuits.

A circuit diagram of the tube
checker is shown in Fig. 2. The pin
connections of the 13 test sockets are
listed in Table 1. The letters in the
table refer to points in the circuit dia-
grani.

The 6ACT socket will also take the
B68J7, 6SKT, 6AG7. 6SGT7. 6SHT. and
6SS7. The 6BLT socket also takes the
6SL.T, 6SN7, and 6BX7. The 6K6 socket
takes the 6V6. 6J5, 6F6, 6\W6, and
6SAT. The 6BQ7 socket will also test
the 12ATT, 12AU7. 6BK7, 6BX7
12AVT, 12AX7, and 12BII7. The 6AUG.
6CB6, 6A 16, 6AKS, 6AKS6, 6BA6. 6BCS,

TUBE TUBE SOCKET PIN CONNECTIONS
TYPES SOCKET| 1 2 3 4 5 6 7 8 )
6AC17 8-pin A C E C B D )

6BL7 8-pin G d C H K © A D

6K6 8-pin A A 1 B F (o] D C

6H6 8-pin A G L H D L

6SQ7 8-pin E C 1 A D

7A5 loctal A 1 B C B F C D

7F7 loctal A C dJ G H K C D

6BQ7 9-pin dJd G (o] A D K H C

6T8 9-pin A D C F 1
6U8 9.pin I A D C F
6AB4 7-pin 1 A D F C

B6ALS 7-pin L G A D L H

6ATGE 71-pin 3 C A D - 1

6AGS5 71-pin E C A D 1 B C

7B6 loctal A I G C H © D

Table 1. Pin connections for the filteen test sockets used in the checker.
Fig, 3. Two 6 v. filament transformers can be used instead of 12 v. unit, T.
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TS NEWY!
DIRECT to YOU

from the manufacturer

A/EWApproved policy

% Now, for the first time you can buy high-quality
audio, test, TV, AM:FM receiving equipment at
unheard-of low prices!

New Approved policy eliminates percentages to
middiemen" —brings equipment direct from factory
to you for buys that can't be beat . . . anywhere!

New
Imperial V —

G 12-tube New
g | AM-FM Tuner Kit Model A-800

¢ Band width—200 kc
e Tuned RF stage ,Pre-Amp kit

: ¢ Tuning Range 88-108 mc
® Sensltivity 5:10 u/v, 20-30 db
* lron core tuned |.F. disc. trans, §
= ¢ 6CB6 RF amplifier ¢ GAB4 mixer 1

| * 6AB4 oscillator ® 6AUG Lst |.F
amptifier & 6AUG 2nd 1.F. amphifier

e Floated tubes ta prevent tube microphonism ® 3 input connectors—
R — d.etesgt%? 1.“;&"_"”'2;"('(15?3'5,0%:‘; 2:‘;;3; magnetic, crystal, radio ® Input selector switch & Qverall gain contral
e AM tuning range 530-1650 k¢ * 6BA6 RF amplifier ® 6 position equalizer switch for GE and Pickering carmdges

® High-low tone controls approx. 15 db @ Tubes: 2-7F7

* GBEG converter o G6BAG Ist I.F. amplifier & 1N34 or 1NGO crystat diode o Power required: 6.3v AC of DC, .6 amp.. 180-220v DC at 7 milliamps

detector ® Tuned RF stage ® Chassls dimensions: 9%~ long, 5~ high, 8" w

Complete kit of parts including tubes, pictorial and o
schematic diagrams $375

Wired and tested. $5.00 additional

Kit with complete, illustrated instruction book $1595

WEDRABYY LIS (0 Now V-9 FM Receiver Kit
THE BINAURAL TWINS

Start Your Hi-Fi Installation the Economical Way

* Self-contained AC Power Suppl
® Seif-contained AC power supply ® 3 section variable condense?';l {
® Tuning range 530-1650 kc * Tuning range 88-108 mc

® 6BA6 RF amplifier * Band width 200 kc

® G6BE6 converter ® Sensitivity 10 microvolts 20 db
® 68A6 1st I.F. amplifier ® Tuned RF stage

® 6ALS detector

* | core tuned |.F.—di 6AU6 2nd I.F. amplifier
® 6C4 cathode follower output Ton core fune g . pli

.
® Sensitivity 5 mi Its transs 1if : SAUE S limstar
i fi M microvol ® 6CB6 R.F. amplifier ® GAUG 2nd limiter
: ésgec:i%':':'a“'?‘a;f:?o':é ® lron core tuned”cmls"throug‘l‘wut ® GAB4 mixer ® 6ALS detector
o Tuned RF stage ® Dimensions 9% x 5” x 5% * 6AB4 oscillator (temp. ® 6C4 cathode follower output
compensated) e -65 selenium rectifier
Complete kit of parts, including AC power sup 52450 o 6AUG 15t I.F. amplifier o Dimensions 934 x 5 x 57%"
ply, tubes, pictorial and schematic diagrams....

Complete kit of parts including AC power sup-
ply, tubes, pictorial and schematic diagrams... 52950

New »-a65
Field Strength Meter
0-100 Microvolts Full Scale

® 12 Channel High Gain
(standard coil} cascode turret

Mew a-900
UHF Signal Generator
450-900 MC on Fundamentals

tuning front end ® Power supply: 115-125v,
* 6BQ7-RF 60 cycles
® 636 oscillator-mixer @ 3" calibrated cutput
¢ 6CB6 high gain 1st | .F. meter, 1 volt
* 6AUG high gain 2nd |.fF ® 1 volt minimum across the
* 1N34 crystal diode (meter band
rectifier circuit) 2nd detector ® 50 ohm terminated output
* B6AUG amplifier (for earphone cable
or scope use) piclure carrier ® Large 6" dlal, accurately
only calibrated in megacycles
« Signal indicator, 6~ large face, 0-500 microammeter and spot channels
* Self-contained power supply 115 volts, 60 cycles ® Stable operation—low
¢ Calibrated in relative microvolts—2 scales: 0-100 microvolts and leakage
25-30,000 microvolts & RF attenuator 0-120 db total ® Separate modulation control
© UHF calibrated reference scale ® Drift after warmup negligible # Cavity tuning system
® Panel mounted **0#.0On'’ indicator

® 400 cycle internal modulation ® Dimeasions: 12" x 10" x 8"
® 300 or 72 ohm output
® UHF strips available on order

Wired and tested with tubes and instruction book 55950
Wired and tested with tubes and instruction book $595°

ORDER DIRECT FROM

e caraoe orrer! b ~XAPPROVED

' ELECTRONIC INSTRUMENT CORP.

Write today for free complete Approved catalog! 928 BROADWAY NEW YORK 10. N. Y.

December, 1954
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NEW STOCK OF FIRST QUALITY

GIFT OFFER!
One 6BGEG tube
he shipped

TELTRON TUBES s

GUARANTEED! . . . LOWEST PRICES EVER!

order accompany.
ing this ad.

All tubes individually boxed .. . unconditionally guaranteed for one year!

Type Price Type Price Type Price I Type Price Typo Price
IA7GT .53 523 A2 6BFS .. .48 6L6 . 12ALS 43
1B3GT .62 6A8 Al 6B8FG .48 607
IHS k7] 6K7 .0 6BGEG 18 681 .
=] 51 | 6aB4 43 | 6BKS 75 | 638GT
L .31 6AC7 .65 6BJ6 . 51 65A7G
1LCH . 49 6AGS .52 6BHG6 51 6SK7GT
INSGT 51 GAHIGT .65 6BK7 78 65L7GT
1T4 ... 51 6AJS .46 GBNB S0 SN7
tud 51 GAKS .96 BQ7 85 680Q7GT
105 .. 43 BALS .43 §BYSG 60 678
243 35 | #AG5 cd8 | ecd 41 | 6v3 -
247 35 | BARS .18 | 6cB6 . 50 | 6V6GT 2BAG %
3Q4 . 33 6ATG ..... .37 6CD6G 1.63 6WIGT 12BA7 .58
3Q5GT 6} GAUSGT .. .60 GCU6 95 GW6GT 12BE6 .46
384 18 GAVSGT .. .60 6F6 ..... 42 6X4 . et
3vd . 48 | 6Ave ... .37 | 6F5GT 1 | exseT IZBH7 ... .61
5V46 49 | 6AXSGT .. .60 | 6H6 .. 50 | exa 12BY7 ... .65
5Y3GT 3u GBCS .8 66 ....... .61 7F8 ... 12827 . .63 .
5Y4G ... A0 6BEG .46 GJSFT T L INT ooe.en . 12K7 ..... .40 17Z6GT.. .63
FR EE $7.20 list value Bonus Box of [_SPECIAU_IHI jAN ]ﬁ
three 6SN7 tubes and 25 as- 1RS SBOLGT 7
sorted resistors with each order of §25 or more, | 1 "R ceceeees @ 000
¥ aacacaac 57 &6BZ7 ....... .83
SAME DAY SERVICE 5U4G . ...... 40 SK&GT .., .. .34
. 8AF4 ....... 8¢ &SN7GT .... .48
48 Hour Postai Delivery To West Coast AU
TERMS: Save all freight and postage charpes. All 6 LREREEER .36 U8 ........ .65
orders accompanied by full remittance will be shipped SAX4GT .... .49 12897 ... .34
POSTAGE PAID anywhere in the continsntal U.S.A. &BAS ....... 48 258Q46GT ... .75
25% deposit retuired on C.D.D.’s. Minimum order
SIU..[)II. Open accounts to rated firms only. ::::G:l' """ 49 :;tagI """ -37
Send for Free complete tube listing and 65 66T ..... -44
monthly speciols| Get on our moiling list.

TELTRON ELECTRIC COMPANY

428 Harrison Ave.,

Dept. RN-12

Harrizan, M. J.

Phone HUmboldt 4.9848°

5p ring- -Motor
Battery-Operated
MagneticTapeRecorder

Now you con consistently make professional
recardings under the most gruelling field con-
ditions. Tapes will faultlessly ploy back on all
professionol ond home recorders. Ruggedly
designed for moximum dependabilily and top-
norch efficiency Combines unlimited versatility
of performance with exireme simplicity of op-
eranion  Choice of fourteen models available
for every conceivable application

Incorporates o multi-purpose VU monitoring
meter faor precise setting of recording level
without earphone monitoring Meter olso accu-
rately indicates condition of ‘A" and "B
battaries. Five single speeds as well as two,
three ond 4.speed models availoble. Units
weigh anly 19 Ibs. with batteries and meosure
6% x 9% x 14%" Higher speed meodels
meet NARTB standords. All recorders are
guaranteed for One Full Year.

Write for complete technical specifications
and direct foctory prices to Depl. RE

AMPLIFIER CORP. of AMERICA

M. T.

IYE Broadway, N. Y. 11,

"Lu Beg B 5 B QR

116

For that Extra .
Margin of Safety...

COPPER T4

PLATED ﬂ]

GROUND ﬂ
\

Bring Extra Profits

Simple! Practical! Low-
priced!
steel, pointed for easy driv-

Of smooth-drawn

ing and copper-plated for

rust prevention and to as-

sure clean electrical con-

tact. Available in four popular styles.
in 4", 6" and 8 lengths, 5", 12" and
58" diameters. Send for special
Ground Rod Bulletin and prices.

ﬁ emax Mlﬁé

Division of Chisholm+-Ryder Co. Inc.

5424 HIGHLAND AVENUE
NIAGARA FALLS, N. Y.

www americanradiohistorv com

6B1i6, 6BJ6. 6BE6, and 6AJ5 can all
be checked in the 6AGS socket. The
6AT6 socket also tests the 6AV6E; the
6SQ7 socket, the 6SR7. In the TAS
socket, the following tubes may be
checked: TC5, TAS8, TA4, TAT, TB4,
TB5, 7B7, 7C7, 7TAGY, 7G7, 7C6, THT,
TJ7, 7L, 7Q7, 7S7, TB8, 7T7, 7V7, and
TW7. The TF7 socket also checks the
THY, TN7, and TAF7. The 6C1 and 6J6
may be tested in the 6AB4 socket; the
7F6 and TX7, in the 7B6 socket. The
6FI6, 6ALS5, 6T8, and 6U8 sockets ae-
cept no other tubes. In addition, any
12-volt tube can be tested in the same
socket as its 6-volt equivalent. —30—

SSB Audio Test Unit

(Continued from puge 51)

the proper value as the capacity is so
large; a few micromicrofarads only
change the frequency a few cycles. A
toroid coil was used because it could
be fastened close to the chassis with-
out changing inductance, and it is a
very stable inductor. Toroids are avail-
able commercially at 1.5 henrys. The
core material is available so you can
wind your own less expensively with a
shuttle—and lots ol patienee. Besides
saving a little of your hard ecarned
cash, the project is interesting and in-
structive.

Varying the plate voltage over a 20
volt range does not change the fre-
quency more than a few cycles. The
possibility of using the small air pi-
wound inductors or iron inductors was
not investigated hecause of the lower
“Q" and was assumed they would not
be as stable as the toroid type; also
the oxcillator would be much larger
physically.

Owners of the SSB exciters will ap-
preciate the simplicity of this oscil-
lator which can either be plugged into
the mierophone jack or used with a
toggle switch so that cither the micro-
phone or the audio signal will go to
the output jack J. When the sig-
nal of 1225 cycles is fed into the mi-
crophone jack, the maximum audio
output is .1 volt r.ms.; back the gain
knob down about a third to prevent
overloading the SSB exciter. Ripple
adjustments to the 20A cexciter can
now be carrvied out according to the
instruction book, or you can have a
tone signal to tune your transmitter
controls. —30—

Fig. 2. Response of the average commercial
80° phase shift network used in SSB exciter.
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Swipped
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LY
\”25“5,

Nothing else equals the satisfaction you get from owning and operat-
ing the equipment of your choice—especially when Walter Ashe makes

CENTRAL ELECTRONICS MULTIPHASE
it so pleasantly money-saving with his fabulous “SURPRISE” Trade-In SINGLE SIDEBAND EXCITERS

Allowance on used (factory-built) test or communication equipment.
This year give yourself the best Xmas present ever. Trade used equip-
ment now. Wire, write, phone or use the handy coupon below.

MODEL 10B EXCITER KIT.
10 watts peak output. Net $129.50.
Wired and tested. Net $179.50.

NATIONAL NC-98.
9 tubes, crystal filter. Less speaker. JOHNSON VIKING RANGER
Net $149.95. TRANSMITTER-EXCITER KIT.

Less tubes. Net $179.50.

Wired and tested, less tubes,

Net $258.00.
Set of tubes for Ranger.
Net $22.61.
All prices f. 0. b. St. Louis MODEL 20A EXCITER KIT.
Phone CHestnut 1-1125 20 walts peak output. Net $199.50,
HAMMARLUND HQ-140X. Wired and fested. Net $249.50.

Less speaker. Net $264.50.
T T T L T FREE cATAloG!------u----

WALTER ASHE RADIO COMPANY R-12.54
1125 Pine Street, St. Lovis 1, Missouri

J Rush “Surprise’ Trode-In Offer on my_

for
[show make and model number of new equipment desired)

Rush New 1955 Cotalog.

Name

P T T L L LT

RADIO CO.
1125 PINE ST. « ST. LOUIS 1, MO.

December, 1954

Address

City Zone State_
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Only

Offers You This
Complete
Phono-Recorder
Line!

7 PHONOGRAPHS

Model 2601 Hi-Fi Portoble—A super engincered luggage type
phono wich console hi-fi volume.

Model 601 “INTERMIX” Portoble—A smartly styled portable wich
the only record changer chat does not require "'stacking™

Model 1401 3-Speed Portoble—A quality model portable phono
with 6” speaker. Fine for rumpus rooms.

Model 1600 Table Top—An excellenc udility cype phono with
“"INTERMIX" changer. Suitable for use anywhere.

Model 600 Table Top — A good quality scrvice phonograph with
3.speed, non-intermix changer.

Model 604 Record Plaoyer—A high quality player with detachable
speaker-mounted cover for remote control operation.

Model 1100 Record Player—A low ¢nd inexpeasive 3-speed rec-
ord player.

3 TAPE RECORDERS

Model 2900 Hi-Fi 2-Speed — Combines full fidclity performance
with simple, casy operation. Has everything . .. at a price!

Model 9037 2-Speed Recorder—A high quality tape recorder with
many CRESCENT Hi-Fi featurcs. A perfect step-up from low end
to high end models.

Model 903-907 Tape Recorder— A crue low end leader. Qut-per-
forms many more expensive models. 3% IPS or 7!; 1PS styles.

3 NEW 45 RPM MODELS

Model 453 Portable Phono— A beautful, lightweight, portable
phonograph made only by CRESCENT. A "must” for anyone
selling phono's.

Model 452 Table Phono— A favorite anywhere! Has 3-tube ampli-
fier and 47 x 6" speaker.

Model 451 Plug.in Chonger—Has same 43 RPM mechanism as
other CRESCENT models . .. comes complete with A.C. cord &
plug and phono cable and plug assembly.

Model 2900

Model 453

Everything you need
from one manufacturer
to trade up from low-end
to top models in easy
stages . . .without moving
from brand to brand!

Transistor Meter Amplifier
(Continued from puge 75)

calibrated and cheecked, the eomplete
instrument may be used as an ordinary
meter (except for the occasional bat-
tery replacements) in most applica-
tions calling for the more sensitive
instrument. Thus, the instrument de-
seribed is used as an 0-100 microam-
meter in experimental test work, How-
ever, this is not the only possible ap-
plication,

If a sensitive meter having a full-
range reading hetween that obtained
in the modified instrument (meter and
amplifier) and that obtained with the
basic meter movement is desired, one
of two methods may be used to reduce
the sensitivity of the modified instru-
ment. The ecasiest method is to sim-
ply conncet a shunt across the “meter”
terminals of the completed instrument
to change its range to the one desired.

An alternative method is to eonncet
a shunt resistor across the basie meter
movement (M, in Fig. 2A). The resist-
ancc value to use in either easec can
best be determined experimentally,
taking the desired range and the exist-
ing full-seale range into aecount.

Irrespective of the method used,
care must be taken that the maximum
current ratings of the transistor and
the basie meter movement are not ex-
ceeded.

An instance of where it might be
desirable to change the basie range
of the modified meter ean be given,
using the model shown in the photo-
graphs as an example.

Supposec that a meter having a full-
scalc defleetion of 200 microamperes
is required for a particular serics of
tests. This range is between the range
of the modified meter {0-100 micro-

amperes) and that of the basic meter
movement (0-1 ma.). To obtain this
range, the modified meter would be
used, together with a shunt resistor
across the external terminals.

The modified meter may also be em-
ployed in a voltmeter circuit by using
a scries multiplier resistance. This
makes it possible to obtain a voltmeter
having a rating of 10000 ohms/volt
using a 0-1 ma. basic movement
{(which normally will give no more
than 1000 ohms/volt sensitivity).

To determine the resistanee required
for a particular voltmeter range, sim-
ply divide the voltage range desired
by the full-sealc meter current in am-
peres. As an example, the muttiplier
resistor required to give a 5-volt range
to a 0-100 microampere meter is de-
termined as follows:

NEW! NATIONAL
ADVERTISING PROGRAM

Now CRESCENT tells its story to America’s millions through
CRESCENT advertising this fall and winter in the POST,
BETTER HOMES, LOOK, NEW YORKER, EBONY! These ads. ..
plus Crescent's other promotional programs . .. assure you
greater sales and profits for the critical Christmas season.

JOBBERS! DEALERS! Never before have you
been able to get a complete line of 3.speed, 45
RPM phonos and record changers and tape re-
corders from one source! Here's your chance to
fill all your requirements through one nation-
ally known manufacturer who also can supply
you with mechanisms as well as proper acces-
sories. Write for full information!

CRESCEMT Industries, Inc., 4900 West Touhy Avenuve, Chicage 31, lllinois

PLUG IN TUNERS
AM—FM—
SHORTWAVE

|

- - |

'it‘;—
#

Connect to any TV set, Hl Fl or PA Amplifier,
or Tape Recorder in a few minutes. FM unit
{only $13.95) will work in automobile and ¢an be
easily cennected to car radio. AM broadcast
model $14.95. Balanced heaters no carrier hum.
Fractional power requirements.

Get Your FCC Commercial Operator License
Quickly
We specialize in rapid and thorough prep-

Corre-
Reaults

patinn fur FCC  examinations
spondence or resident training.
guaranteed. Write for free hooklet

GRANTHAM School of Electronics
Dept. 103.C. 6064 Holiywood Blvd.,
Hollywood 2B, Calif. 5

(Phone HO 2-1411) R =
.0001

MOVING? !
\
1

Write for literature

HUHN ELECTRONICS
20 GLENWOOD CINCINNATI 17, OHIG

= 50,000 ohms.

Another method is to consider the
modified meter in terms of its “ohms-
per-volt” rating and to simply multi-
ply by the voltmeter range desired.
A 0-1 ma. meter has a 1000 ohms/
volt rating, a 0-500 za. meter has a

RADIO & TELEVISION NEWS

Be sure Ranio & Terevision News follows you. Please send your
change of address to Rabio & Terrvisiox NEws

Circulation Department &4 E. Lake St., Chicago 1, 1l

18
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PHILCO |

|

"Super Performance ;
TV
ANTENNAS |

BUILD CUSTOMER CONFIDENCE . .. MORE SALES FOR YOU!

Designed to outperform any equivalent antenna in its
class, each Philco Super Performance TV Antenna
provides the finest picture possible...long life
and case of installation. Powerful Conical . . . all-
aluminum VHF Yagis, engineered for quick rigging
... light weight. Stacked versions provide top-qual-

PHILCO TWO-BAY

SUPER CONICAL ity fringe area reception. Only six UHF Yagis cover
Strong sigmal pick-up on all VHE-UHT chaunels. the entire UHF spectrum. Here's powerful reception
Ideal for fringe area reception . .. aluminum , 9 2 Il ;

construction with dowelled elenents: Part No. on all channels ... the kind that builds customer
45-3096-2. Siugle bay desigu: Part No. 45-3096. confidence . .. more sales for you !

That's right! Ride any way you like it . . . or earn all of
them! They're yours FREE with PHILCO FREE RIDE
TICKETS . . . and there's no waiting! Collect your
selected "ride” as soon as you have the necessary num-
ber of tickets. You can enjoy Rollfast Roller Skates:
Radio Flyer Coaster Wagon: Rollfast Bicycle; BMC
Juvenile Tractor: Airplane Trip for Two: 1, Ton Panel
Dodge Truck; Plymouth Plaza Sedan. Concentrate

your parts and accessories purchases on PHILCO and PROFITS with these great FREE RIDES . . . all at no
make double protits . , . profits through the great ready- extra cost to you. Don’t wait . . . register NOW! Get
made PHILCO market of PHILCO owners and PLUS started on your FREE RIDE with PHILCO!

SEE YOUR PHILCO DISTRIBUTOR FOR DETAILS
L/, N\ L R . R

Nl 3 Y PR PoRE g e S = WSt S e e
———\l// PHILCO@_‘. TS e L L aled Wl L T4 A B vk 1 .ll'.....i._ J: ol
v T \ :: g

£E

ot \J,
\\QIOUALITY;\/PHILCO CORPORATION
\i\_'\"/f‘g;—b’/ ACCESSORY DIVISION
LS A" AND ALLEGHENY AVE., PHILADELPHIA 34, PA. !

December, 1954 119
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Become an I

ELECTRICAL ENGINEER

Mujorin Electronics or Power
BS Degree in 36 months
Prepare now for a career
as an electrical engineer or
engineering technician — and take
advantage of the many oppertuni-

ties in these expanding fields.

You can save a year by optional
year 'round study. Previous military,
academic, or practical training may
be evaluated for advanced credit.

Enter Radio and Television
~— courses 12 to 18 months

You can be a radio technician in 12
months. In an additional 6-months you
can become a radio-television techni-
cianwith Associate in Applicd Science
degree. Color television instruction is
included in this program.

These technician courses may form
the first third of the program leading
to a degree in Electrical Engineering.
Twenty-one subjeets in electronics,
electronic engineering and electronic
design are included in these courses.

Courses also offered: radio-televi-
sion scrvice (12 mos.); electrical serv-
ice (6 mos.); genecral preparatory
(3 mos.).

Terms — January, April, July, September

Faculty of specialists. 50,000 former stu-
dents—annual enrolment from 48states,
23 foreign countries. Non-profit insti-
tution. 5tst year. Courses approved for
veterans. Residence courses only

MILWAUKEE |

SCHOOL OF ENGINEERING

--------------------------‘
MILWAUKEE SCHOOL OF ENGINEERING
Dept. RT-1254, 1025 N. Milwaukee Street
Milwaukee |, Wisconsin
Send FRE lnstrated bookilets

O Career tn Llectrical Engineering.
O Career in Radio-Television,

1 am interested in -
nanie of conrse)

Name CAle_
Address

City = Zone State

If veteran. indicate date of diseharse.

120

2000 ohms/volt rating, a 0-200 pa.
meter has a 5000 ohms/volt rating. a
0-100 #a. meter has a 10,000 ohms/volt
rating, and a 0-50 za. meter has a
20,000 ohms/volt rating.

Using the example given, the ohms/
volt rating of the 0-100 pa. meter is
10,000 ohms/volt. For a 5-volt meter,
the resistor would be 5 x 10,000 or 50,-
000 ohms.

It should not prove too difficult to
build a complete multimeter, including
current, voltage. and ohmmeter ranges,
using the basic transistor amplifier cir-
cuit described, but adding appropriate
sclector switches, multiplier resistors,
cte. Such an instrument might he
called a “transistor meter” to distin-
guish it from its blood-brother, the
“vacuum-tube voltmeter.”

The basic transistor meter amplifier
described is capable of considerable
modification to suit it to particular
needs. It mayv even be feasible to
"cascade” two or more direct-coupted
transistor amplifiers to obrain truly
fantastic sensitivities, although the
author has carried out no experiments

| along these lines at this writing.

In any case. the transistor meter
amplifier extends the usefulness of
hasic meters in another direction. In
the past it has always been feasible to
reduce the sensitivity of a basic meter,
but not to increase it. This difliculty
has now heen overcome. —30—

Choosing Your Enclosure
(Continued from page 47)

throughout the room which will com-
pletely unbalance the music from one
side of the room to the other. Splat-
tering and fluttering of high frequen-
cies may result due to many successive
back and forth reflections.

At the other extreme, a completely
“dead” room would be just as unde-
sirable. In the bathroom with its hard,
tiled walls, your voice will ring out. In
a well-crowded clothes closet. your
voice is muilled. The same thing is true
of vour music room. Too many drapes,
curtains. or too much carpeting may
so completely deaden the room that
all the life and brilliance of the music
will be lost. Good music halls require
a small, controiled amount of rever-
beration. So does yows music room.
Keep the draperies and other hangings
down to a reasonable minimum. It is
good practice 1o prevent parallel wall

| surfaces from heing perfectly reflec-

tive. Hard plaster surfaces should be
partly covered by acoustical material
so that reflections between parallel
walls are eliminated. In general, if
about 30 per-cent of the wall area is
draped so that there are no opposing
reflective surfaces, good sound repro-
duction will result. The floor should
of course. be carpeted for, after all,
it is your lizing room and after going
to the trouble of assembling a good
sound system vou want to be able to
relax in surroundings as comforting
to the eye as 1o the ear. —30—

www americanradiohistorv com

ELECTRIL
COMPANY

VIDEO
TUBES

AT WHOLESALE
* 100 GUARANTEED *

BRANDED! * SAME DAY SERVICE!
IAQP .. .29 | 6BD5 .. .59 | TF8 ... .59
IAT ... .49 | 6BE6 .. .39 | 1T ... .59
1B3 ... .59 | 6BG6 .. .99 | TKT ... .59
IB4P .. .79 | 6BH6 .. .49 | TUS . . .49
IC6 ... .29 | 6BJ6 .. .49 | 724 . . .39
ICT ... .29 | 6BK7 .. .69 I2AL5 . »39
IETGT . .39 | 6BLT .. .69 | 12AT6 . .39
IF5G .. .29 | 6BN6 .. ,99 | 12AT7 . .69
IHS ... .49 | 6BQ6 .. .79 | 12AU6 . .39
IL4 ... .49 | 6BQT .. .79 | [2AUT . .59
IL6 ... .59 GBYSG 99 | 12AV6 . .39
ILA6 .. ,39 | 6BZ7 .. .79 | 12AVT . .69
ILCS5 .. .39 | 6C4 ... .39 | (2aXT . .59
ILC6 .. .39 | 6CBE .. 49 | 12BA6 . .39
INS ... .40 | 6CD6 .. .99 | 12BAT . .59
IRS ... .49 | GCUGGT .99 | 12BE6 . .39
1S5 ... .39 | 6F6 ... .39 | 12BHT . .59
ITA ... 49 | 6F1 ... .69 | I125A7 . .49
ITSGT . .69 6J6 ... .59 | 125K . .48
tus ... .49 | )8 . 19 | 128N7 . .99
105 ... .39 | 6K6 ... .39 | (2SL1 . .59
1X2 ... .59 | 6L6 ... .69 | 125Q7 . .39
2A3 ... .29 [ gN6 ... .69 | 1451 .. .19
2A7 ... .29 | ¢S4 ... .39 | 19BG6 . .99
3AGT .. .99 | gs8 ... .59 | 1978 .. .69
304 ... .49 | 6SAT .. .49 | 25BQ6 . .19
305 ... .59 | 6SD7 .. .49 | 25L6GT .39
384 ... 49 | 6SKT .. .49 | 25WAGT .39
3v4 ... .49 | gSLY .. .59 | 2526 .. .38
504 ... .39 | 6SNT .. .59 | 35B5 .. .39
S5v4 ... .49 | esQ7 .. .39 | 35C5 .. .39
5Y3 ... .29 | gSRT .. .49 | 35W4 . .29
5v4 ... 49 | T8 ... .69 | 3523 .. .29
523 ... .29 [ gU8 ... .69 | 3525 .. .29
6AB4 .. .39 | 6v6 ... .49 | 35/5¢ . .29
6AGS .. .49 GWQGT. 391 36 ... .29
6a15 .. 69 | ex4 ... .29 | 31 . .. .29
6AKS .. .69 | 6x5 ... .29 39/44 . .29
6ALS .. .39 1A4/XXL .39 | 49 .29
6AQ5 .. 49 | 746 . . 49 50B5 .. .49
6ASS .. 49 [ 7a7 ... .49 [ 50C5 .. .49
6AT6 .. .39 | 7AB ... .49 | 50L6 .. .49
6AU6 .. .39 1AK'I Jd9 (15 ... .29
6AVE .. .39 | 1B4 ... .49 | 16 .. .. .29
6B ... .19 | 1BS ... A9 [ 7171 .....29
6BA6 .. .49 | 1B6 A9 | 80 . 28
6BAT .. .59 | 1BT .. . .49 | (ITLIGT -99
6BC5 .. .49 | IFT . . 59 | 11723 .
Surprlse Package

of Radio & TV Parts
3 Ihs. of parts in-

cludin resistors.

conlr'olg coils, IF $I -95
cans, ete. Easily

worth $10.00
FREE! with every ociler of $20 or more—tfamou
Uanall” maknetic serew difver kil Iwindes uill
izr in® hea W handles l| et e
ticht ~p018, ete. 7 =crewdrivers in all.  Alay be pu
chased outriuht.  List value $4.80 $1.99 each 3 tor
5% MINIMUM ORDER $7.00

2 depoxit with nrder. Lalance €O, I
tance is sent. please Include Dosta Exie
will he refunded. \\c _have more than 250 l pes in
savinks or write for mm.-uon Qu nnllll) 1s018- I: “te

ELECTRIC
COMPANY

IDEO

79 CLINTON PLACE
NEWARK, N. J.
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HI-FI ON A TEACART

(This Month’s Cover)

USY housewives who ¢njoy

good music of their choice
cven while performing  their
daily chores will be intrigued by
the novel “hi-fi teacart” shown
on this month's cover. Most
homemakers are used to wheel-
ing their cleaning equipment
with them from room-to-room
why not do the same for the
entertainment unit that helps to
lighten her tasks as much as her
vacuum cleaner or floor waxer?

Pictured on the cover are the
essential ingredients for a sim-
ple, portable hi-fi system that
can be moved from room-to-room
with case. The idea is of interest
to the audio dealer as an unusual
and salable merchandising gim-
mick and to the audiophile as a
convenient method of mounting
standard components to provide
portability to his hi-fi system,

Before our eagle-cved reader-
technicians swamp us with let-
ters pointing out the missing in-
terconnections, may we¢ say that
Mrs. Audiophile has just been
surprised with this exciting
Christmas present from hubby
and he refuses to hook it up un-
til he gets outside of his turkey
dinner.

We were particularly im-
pressed with the excellent color
photography represented by this
cover. We also felt that many
of our readers would bhe inter-
ested in the idea developed here
and that they might wish to fol-

A A.
Ghirard}

J. R,
Johnson

e..here’s how to LEARN
SERVICING R-1-G-H-T!

Complete training in modern
professional methods . . . only
$12 ... 3 months to pay!

FIX ANY RADIO OR TV SET EVER
MADE....easier....better....faster

Rodio & TV
Receiver
TROUBLESHOOTING
AND REPAIR

by Ghirardi &
Joulmson
822 pages. 417
illustrations
I'rice $6.75

(See spercial offer
n coupon)

This big, 822-page book brings you
the kind of PROFESSIONAL training
that helps you handle the toughest
radio-television-electronic service jobs
as slick and as accurately as you now
do the easy ones!

For service beginners, Radio & Tele-
vision Receiver TROUBLE-SHOOTING
AND REPAIR is a complete, easily
understood professional training
course. For experienced servicemen, it
is the ideal way to ''brush up' on
specific jobs: to develop better trou-
bleshooting methods and shortcuts;
and to find quick answers te puzzling
service problems.

Step by step, it takes you through
each service procedure . . . from lo-
cating troubles quicker and with less
testing to repairing them faster and
better.

You learn to deal with any kind of
trouble in any kind of receiver. No
quesswork. No aimless testing.

Here are just a few of the subjects
covered: Components anc Their Trou-
bles; Basic Troubleshooting Methods;
“'Static”” and “'Dynamic™  Testing;
Practical Troubleshooting Tips and
|deas; AC/DC, 3-way Portable and
Battery-set Problems; Servicing Com-
munications Receivers; A Complete
Guide to Television Service; AM, FM
and TY Realignment Mace Easy; Re-
sistor, Capacitor, Inductor and Trans-
former Problems; Servicing Tuning,
Selector and Switching Mechanisms;
Loudspeakers; Servicing Recorders and
Record-playing Equipment . . . and
dozens more. Use coupon. Read it for
10 days at our risk.

LEARN BASIC CIRCUITS....and watch
service ‘‘headaches’’ disappear!

Rodio & TV
Receiver
CIRCUITRY
AND OPERATION

by Ghirardi &
Johmson
669 pages,
417 illustrations
I’rice §6.50

({see special offerl)

It's amazing how much easier you
can repair radio and television sets and
even industrial elecironic equipment
when you know all about their circuits.
You locate troubles in a jifly because
you know what to look for and where
to look. You handle jobs lots faster,
better . . . and more profitably.

Radio & Television Receiver CIR-
CUITRY AND OPERATION give you a
complete understanding of basic cir-
cuits as well as their varieties. |t
teaches you to recognize them . . . to
understand their peculiarities . . . to

know their likely "troublespots® . . .
and how to eliminate guesswork and
useless testing.

Throughout, this new book brings you
the kind of above-average professional
training that fits you for the bigger,
better-pay jobs. Covers all circuits
used in modern televisior and radio
recejvers, amplifiers, phono pick-ups,
record players, ete.

Price only $6.50 . . . o- see money-

saving combination offer in coupon.
10-day FREE examination.

FREE EXAMINATION . . . easy terms!

r—------------»—----
Dept. RN-124, RINEHART & CO., INC,,

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

. Sewl hooks indivated for FREE EXAMINATION, In 10 days, I
will cither renit priee Indicated plus a few cents bostade or return l

l book< postpaid and ouwe you nothing. .
O Radio & TV CIRCUITRY 3 Radio & TV TROUBLE-

. AND OPERATION (Price SHOOTING AND REPAIR I

$6.50) (Price $6.75)

(0 COMBINATION OFFER. . . Both books only $12.0) (Regular |

low suit and mount their audio
gear on a teacart in a similar |
nianner.

We are indebted to Regency
for submitting an outstanding
composition for our annual

Christmas cover. The audio Make your training g i sennately 81825 L o e i (83 lus postase) after
equipment used in this particular library complete. Have g (1,20 ryiig') o booke: and 52 2 mont thersatier
setup includes the new Regency ALL the latest data at  guame

HF-150 hlgh'ﬁdOIlty ampliﬁm'- your ﬁngerfips' Gef Y T 3 T T I
the Webcor “Diskchanger,” and Both these books af g0 200 S oo ]

the Jensen "Duette” reproducer. CTSIDE 18 5 fur TROUBLESHOOTING AND ]

. 8725
REPAIR: STo0 e CIRCUITRY AN 0PERBATION ) 81500 for

30“‘ only 51 2.00 for *he *wo huth ni,,,k;, ;.-x'l with worder, bul munep refunded if von lcluml
_{ Laoks in 10 daws

.+« YOU SAVE $1.25. L L L T L o R
December, 1954 1
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INTERNATIONAL
RECTIFIER

CORP.

Brings You A Chance to Win A

FREE FORD V-8

Plus 49 Other Big Prizes

Selenium Diode

EL SEGUNDO

122

1

Application Contest

INTERNATIONAL RECTIFIER COR-
PORATION'S Selenium Diode
Application Contest is open to you.
Here is a chance to cash in on your
ability and ingenuity.

Just illustrate and explain a new
application for International Rectifier
Corporation's SELENIUM DIODES.
Pick up an official entry blank from
your Parts Distributor. He- has one
or will be glad to get one for you.
Have the entry blank countersigned
by your Distributor's Salesman and
send it to us before January 1, 1955,
The entry blank will give you all the
rules and information.

Our Judges

DR. LEE de FOREST
United Engineering Labs, L. A.

J. T. CATALDO
Int’l. Rectifier Corp, El Segundo

F. W. PARRISH
Int'l. Rectifier Corp, El Seqgunde

For Entry Blanks

See Your

PARTS DISTRIBUTOR

Your Ability and "Know-How™
Can Win A

FREE FORD FOR YOU!

GET YOUR ENTRY BLANK
TODAY!

CONTEST ENDS
JANUARY 1, 1955

. INT ERHATIOIiAI. RECTIFIE‘I_

“C O R FOW AN OMN

CALIFORMIA

International Short-Wave
{Continned from puge 70)

level 1659 with interval signal; English
noted 1715-1730 parallel 7.671 which
was weaker signal. (Cox, Dela.) Heard
opening in English to North America
1745 on 9.700. (Pearce, England) An-
nounces English for North America
as 1745-1800, 1930-1945, 2000-2030,
2300-2330, (Ferguson, N. C.)

Burma—Rangoon, 4.777A. noted 0900
in Burmesc; 0915 started ‘“Voice of
Burma” session in English; fair level.
{(Morgan, Calif.) Relays BBC news
1000 and closes 1015 with “God Save
the Queen’”; fair level but with
CWQRM in N. Z. (Harwick)

Canada—Montreal noted in English
1345-1400 over CHOL, 11.720, and
CKCS, 15.320. (Wilcox, Mo.)

Cape Verde Islands—CR4AA, Praia,
noted 1645 to 1700 closedown in Portu-
guese, when played “A Portuguesa.”
(Mathieu, Mass.) Noted opening in
same manner 1500. (Pearce, England)

Ceylon—Rudio Ceylon, 9.520, noted
1050 with music. (Pearce, England)
Opening Hindi Service there 2030, with
QRM to and from Copenhagen on same
channel. (Morgan, Calif.) Heard on
7.110 with VOA relay 0900. (Morgan)
Heard on 11.770A at 2030-2045. (Sut-
ton, Ohio)

China—Rudio Peking’s 2200 news is
noted only on 15.385 now; 15.060 then
carries Home Service in Chinese in
parallel (at 2350) with 11.830; the
0400-0430 English session is generally
audible on 6.105. 6.201, 7.500; 6.700
{this channel varies, but transmitter
is same one reported as on 6.800. 6.780,
6.750, 6.746) has Home Service then.
Noted on 15.08 at fair level 1700 in
Chinese to as late as 2230. Home Serv-
ice heard 0300 on 9.040. 9.080. 7.3500,
6.230, 6.200. (Balbi, Morgan, Calif.)

Colombic—HJIKH, 5.070A. Sutaten-
za, has fine signal 1800-0200 sign-off
{some days closes 0100). (Saylor, Va.)
HJBB, “Voz de Cucuta,” 4.815, noted
2030 at fair level; HJFC. “Lu Voz Ar-
menia,” 6.010, noted 2115 in Spanish.
(Nyquist, Sweden)

Cook Islands—ZLIZA. 6.180. 500
watts, is scheduled Tues. and Thurs.
2000-2100, Wed. 2330-2400. (N. Z. DX
Times)

Costa Rica—TIFC, 9.647, good in
English from around 2200; requests
reception reports. (McGraw, Ohio;
Himber, Calif., others)

Cuba-—COCO, measured 9.532, Ha-
vana, noted 0710 in Spanish. (Fergu-
son, N, C.)

Czechoslovakia—Rudio Prague, 9.350,
noted with English to North America
1930-2000. (Kelley, North Shore SWL
Club, Jacksonville, Fla.) And parallel
| over 11.760; has repeat at 2305 over
1 9.550, 9.655A. (Foster, I1l.) English for

Europe noted 1400-1430 on 9.504.

{Pearce, England)

Denmark — Copenhagen broadcasts
to the Faroe Islands on Sun. 0900-1000
over 9.520. (Radio Sweden)
| Dominican Republic—HI2L, 5.0354,

www americanradiohistorv com

Ciudad Trujillo, is good level around
2230, announces for “Voz del Tropico.”
HI1Z, 6.112, is fair level in Spanish
around 2130. (Foster, I11.) Ilas disc
session 1730-1800 daily in both Spanish,
English. (Powers, Ohio)

Ecuador—HCJIB, 9.743, noted 0600
at fair level in Quebec. (Fleischman)

Egypt—Radio Cairo, 9475, noted
with news 1330. (Crago, Md.; Young,
N. Y., others) Has news 0800 on 17.723
for Southeast Asia. (Pearce, England)
Heard on 9.790A at 1715 in Arabic.
(Morgan, Calif.)

El Sulvudor—YSAXA, 11945, San
Salvador, noted Tues. with Spanish-
English lesson 1915-1930 (may be other
days too). (Powers, Chio)

Ethiopia—Niblack, Ind., has logged
Radio Addis Ababa on new 15.342AV
at 1357 when identified in English;
usually is buried by VOA relay at
Tangiers on 15.345.

Finland-—Helsinki's 6.120 outlet is
heard in Sweden QSA3 around 0900-
1000. (DX-Radio, Sweden) O0OIX4,
15.190, noted 0600 with news. (Sutton,
Ohio)

France—Paris, 11.700, is good level
in English for British Isles 1500-1600.
(Lilley, Md.) And parallel over 6.045
(best) and 9.625. (Sutton, Ohio) Paris,
11.920, noted at strong level ending
Arabic session 1400. (Niblack, Ind.)

French Equatorial Africa — Radio
Brazzaville noted back on 9.440 parallel
11.970 around 1700-2040 closedown and
again after 2400. (Balbi. Calif.; Fergu-
son, N. C., others) Has musical request
sessions Sun. 0545-0630 (should be on
15.595, 6.025) and 1815-1900. should be
on 9.440, 11.970). {(Catch, England,
others) Requests should be sent to P.O.
Box 108, Brazzaville, Fr. Ejuatorial
Africa.

French West Africa—Ruadio Dakar,
4.950, is heard in Japan 1500 or 1530 to
1600 when closes with “La Marseil-
laise.,” (JSWC) Noted again on 9.562A
with news in French 0230.

Germuny—RIAS, 6.006, Berlin, is
solid signal at 1757; news in German
1800. Stuttgart, 6.030. is fair level with
news in German by man 1800. (Cox.
Dela.)  Sudwestfunk, 7.265, Baden-
Baden, noted 1740 with dance music;
at 0300 with news in German; NWDR,
Hamburg, 6.075, noted 1645 with news
in German, with light music when
tuned  0115. (Pearce, England)
Cologne, 5.980, noted 0130 with news
in German:; on 11.795 at 1745 with
news in German and musie. (Sander-
sen, Australia)

Greece—Radio Athens is again using
9.607 (instead of 11.718) for news 1245-
1300 closedown. (Astrom, Jonsson,
Sweden; Pearce, England) Forces Sta-
tion, 7.420, Athens, heard closing 1704
with Greek National Anthem. (Pearce)

Greenlund — Astrom and Jonsson,
Sweden, say a Greenland station is
heard on 3.200 and 1300 kc. at 0430-
0645.

Guatemale — TGNB, 9.668, noted
2240 in English. (Brooks, Kans.) Is
again using TGNC, 11.850, in parallel.

(Continned on puge 126)
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NEW POCKET AC-DC VOM
. MULTITESTER
THE WORLD'S FINEST 3 SPEED Em
AUTOMATIC RECORD CHANGER [Iillce s S _
LIST PRICE  [ESRERREES =
3 \Tlde l{;:nnAEhDC‘ 3 .
SPECIAL :P‘dULTITESTER AT . ‘5 -
val portalils unit that i E
' -l or !
y e ' went. a3 ease of op- LT
" M .w.’-. i ""r»* fon. | ¥ l ; 17~ pack 2 ﬂull"‘ﬂn A:lfll_)e éLOIJNB b - = .. .\! -
tho Hi-F 1 i ) ¥ ONLY IN MORE EX B - -
t record wled 01 v f r PENSIVE INSTRU- -
uting swirch; weighted r 8! I r MENTS. Has | i
L7 x 12047, Depth w ol a2 b W 4 A K 1 or ( es f * rect:n
with famou turnover Ceramic o G.I.. Triple-itla ! gular meter h lar. a d e LUves
COLLARO Model 37531 changer . 29.50 brecislon r u- , e I:L.i‘_\l : leroanmp or
COLLARO Model 37531 with Turnover Ceramic cartridge e N 31.50 5 ) i_Ll, e, u 0-100 DC. Mu
COLLARO Modet 37531 with G.E. Triple Play RI'X 070 cartrishee install . Net 32.50 Lt v a’\' ey R s e JHD
45 RPM SPINDLE I R T X
s ace of s ) f eente R servlcer op. L Ty el er—and
GSA Snindle. ... ' ver 3.23 Lafu ‘r v i { W shpe. W
114 DwE MODEL RW:27C
P ] »
(d » AR
wct Tape b GHF CONVERTER
ot X REEL! U

; i
= 1200 FT- List_ 4250 B

Genuine Plastic Base Net 13,95 eo.
RECORDENG TAPE Lots of 3

Qur price

$14.95

Brand new. in original Western
Electric's jeweler's case. Sup-
plied with receiver, receiver

Reg. price

Shpg Wt 14 oz
LAFAYETTE made s terrific | Singly 14‘45 hiaay

deal with one of the leading | gyursianding Value: The Cardwell Ex-1 U1 1 cord, battery cord and plug
ranulanturersof tircing tage er: VLI spectr [ (lese batteries). Money back
m l.‘,\\ to “'”‘:’L’I s “’“”,“"e‘r" ’:“‘” '] ard WRE IF roar N7 guarantee. Act now while they
¥ o ;\us :::c,_ u,-t ive. WE CUAR. | Jiode. ¥ I d o5 n et last! Uses Burgess XX30E and
tage ANTEE ABSOLUTE SATIS. 0 d QST BT AT Ut 8R batteries at $1.55 per set.
pos FACTION OR YOUR MONEY { (97, 2o-f sear drie Has AC word and plug. oo
€007 mie™s  BACK, The finest, profession: | U7 “x' 51§ x 357 3, ,.a? ',, ding dlal. =t Wt Es‘ ER“ MICROPHONE
sl-yuality reenrding Lape obtalnahle, |1lghest performance Y b w____/ c P
for thousands of playings. Red Orxide Iiase tn a smooth E‘-E“‘ estern Electric
unHorm coatlng; greater signal strength: with maxlmum | CARDWELL ES-! rter—Lot nf ea 13.95 2 Magnetic Head
fdellty; unlform frequency tesponss froun 40-15.000 chs Ningl! 14.45

® UTC Ouncer Trarsformer

SARKES TARZ'AN Latest Type A terrific value! Minh impedanee mike
3 l[”s r”””[r Mlcnascop[ with ~55 d& output level, Compact,
YHF TUNER “hA : Complete modern, slim styling. Contains W.E
IO0X-200X-300x 5 2 2337 maanetic head and UTC ouncer
Brecivion ‘built ifar] fire il 3 l With Silver plastle casing with detachable
accuracy and long losting service. € !‘" | Tubes g:;kc sm(’:‘ldmplelt-;qr.:rhmghll(_m’lrlly
Triple posltion turret holdy 3| [M0U7dnds now PA-23 Net 3,95
achromatic color-corracted objec.| ; q“~ Ivani —— .
tiver for magajhcation of 100X.{ cries. s ” _ PRECISION DRAFTING SET
200X ond J00X power: Heavy baue | {'pT oo ]"“, L . “ b e I1 Pieces—Fitted Fell-Lined Case
ond stond--inclines through 90°.| [y 1 GxR ¢ sk W | W.rtl | Made 1n Germany, of heavy brass. nickel
Duol haob focusing by rach oad i plated and palished. Instruments ia.

4.45 lude 5y Compass with pencil and gen

peints and lenaginening bar 5'9" Di-
t 4.95 | vider. three 3,7 sidewheel bow dlndtrs
with needls point, pen Ooint and ouncil
palat. 5 Ruling pen. exlra handle for

pinloa. Adjustable plono sub-t11age
mirror. High-qrade microoptics
used throwghoutl Compicte with
fitted wooden carryiag case oad

TL-24—10 of

i pun or pencil, capsule with extra feads
slides, Shpg, Wi. 4" (b Interchangeabifity of these many parts
?’ DIAMOND Cﬂd makes this an excentionably versatile set,

F-10

SAPPH|RE Your mayney back—il this set ic not
worth twice our price?
HIGH FIDELITY = L ip) (78 | NE] .. Net 2,15
AMPLIFIER KIT [ LIST $3%60 -
A Replacement for All G.E. GERMAN A
10 WATT — BUILT-IN RPX.050 Triple-Play Cartridges! First Time At Under <8
PREAMPLIFIER Fo- R p Stock No. PK-29 Net 11.95 - “ West e
. 1 Sharp ot
30 POWER TELESCOPE :
Designed for ibstallutions where high quality renrodu- > ' sa 14
is l( wired. St .-:..h e o tur ) 2 d a ard 4
s elreuit. = _"'r"( e e wewns only 8 ounces! @ All metal—chrome trimmed {oBTT Feal Thisdchise
daency Iesix nie] diy, Tune Control Hx ! ) hlade. can opener. and !
Kool e i ; ‘.;-r L\rm.ré...n"'d; N r ‘“; em“ l;nn’- l‘\\'t" i
Trehle .'r m 1 1 ‘.1_ i Centioning F Tori : 3. 95 e E ; e
"ul d ] .“T i H T H"lﬂl‘:n.' ;l\!:l‘“;Ialj”l.“"lm”“fjo:;l moath “‘s ali :
L::h:'r {\.‘ iy iil]‘ A l"“ ')Dmu.nu, i 1 st Wiiam . I %o 10 REGAL UNIVERSAL UNDERPASH AUTO RADIO
KT-23 )ete with tube et 19.95 ust’ \n-" ot f refun A s
Shpwe 3 H
TWIN LENS IMPORTED CAMERAS |IRED net 7.50 T
2Us x 2V NEGATIVES NEVER BEFORE AT THIS PRICE ‘ LSS HA
With F3.5 Coated Lens IMPORTED DIRECT  Lensith ;
Wl T t¢ 4 3] -
A 69.50 vaLuE! PRISM-COATED ouble tur ul Alnico A
1M Outst b ] e 1*r
only at Lafayedte LENSES operation. Slze 3% %Wx8t, Dx 1”1, =hog. Wt 11 1
Stock No. 1L-583.
atten 29.95 BINOCULARS
Shpg. Wt. 7 Ibs | ALL-METAL CONSTRUCTION . NEW YORK.N.Y. IUUSIXIPIMG
@ Built-in Flash Synchronizati ® INDIVIOUAL FOCUS I/
. F;‘r:uerlnn Fz:usmqnc ronization o OMPUET R I CelT ER a q , BRﬂNXN Y. 5‘2 E Fotdhzmﬂd
. “Sp;r(sﬁnder CASE & STRAPS NEWARK.NJ 24Centullve.
€ [Deid Fsy Frreatiod | F1S. 735 mith case Net 22.50 PLAINFIELD,N.J. | 139 West 2nd St
§ Do mrmwre reenter” | Fioh 750 o o N 2455 PN ’
Coupled in Melical Mount F-104, 12 4 50 with case Net 32.50 m BOSTON,MASS. | 110 FederalSt.
® Accepts 120 Roll Film with order, Add 10% Fed. Tau Include postage with order.
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{A) HALLICRAFTERS 5-78A

NN-TUBE FM-AM HAI.I.ICRAFTERS

(A) Nallucrafleu Model S-78A,
11” o

Rociies broadeast 540 1o 1700
prriect tune,
$0 to 14,000 cPs.
with push.pull 6X6 audio.
input for
variable reluctance cartridge, $3.95 extra,
S:78A Mallicratter 11 tube FM.AM chnassis.
$-78A Mallicrafter with our CU-14Y 12" coa
$-78A Mallicrafter with our P1S-CR 18"
3/3%2 Collaro 3 speed record changer., less cartridge. $38.9% exlra.
3/3%2 Collaro changer with G.E.
45 APM spindle for Collare changer, $2.50 cxtra.

(B) JACKSON FASC

Regular $89.50

McGEE’s SALE PRICE
% HIGH FIDELITY vy AUTOMATIC FREQUENCY CONTROL

11 tybe FM-AM superhet custom l:hl

Complete with tubes. knobs, escutcheon, di
wkc. plus 8 1o 138 mc.
Qutput transformer matches 3.2 ohm or S0Q ohm.

This chassis_found in
cerystal phong  pickup,
Ship. wt.
| PM speaker . .
PM speaker. . .

coax

AFC h
0

Bass boost tone contrel. A full 11 tube transformer powered chass

$400 to 3600 radio combinations.

Sclfspowered Preamplifier

22 bs. ..

RPX-032 Golden Treasure cartridge,

McGEE OFFERS $100,000 STOCK OF CUSTOM RADIO CHASSIS

NEVER BEFORE AT SUCH LOW PRICES! EVEN SAVE ON COAXIAL SPEAKERS AND RECORD CHANGERS

PICK YOUR CHASSIS FROM THESE THREE
_EACH ONE AN OUTSTANDING McGEE VALUE!

-TUBE HI-FIDELITY 539

RECEIVES BROADCAST 550 TO 1650 K.C.
12 Watts Audio

(C) Jackson Model
broadcast tuner combined, at less than You would mormally pay for the

amphilier alone.

{C) JACKSON AM9A

tone controls.

L!SS

Inputs
or dynamic microphone.
Radio-phono switch on front of chassis.

matches 3.2 or 8 ohm speaker. MHeavy duty 150 mil power transformer. ‘ illumi.
nated slide rule dial w etched glass scaleé, 3 gang condenser with luned F, stage
and loop antenna. Rec t 550 0 ke. Size 13" _lon 6" high and
914" deep. Complete A6, 6AUG, 6BEG, 6SN7, 6ATE. 16Ve and SY3.
Kriobs, escutcheon, diagram ructions included.

Model AMSA, Hi-Fi amplifier and tuner. Ship. wt. %9 Ibs. Sale price, $39.9%

Model AMSA with our CU-14Y 12°
Model AMSA with our P13-CR 15"

LESS
SPEAKER

® Separate Tone Controls

AM9A, 12 watt high hdelity audio amplifier and
Pushepull 6V8 output.
for erystal or

Frequency response from 30 to
G.E. variable reluctance Pickup
Sep. arlte bass boost and treble

Shielded outnut lra former

both for $49.95,

coaxial PM speaker,
both for $59.9S.

coaxial PM speaker,

SPEAXER

5. $ize Tig" x
nd_instructions.
Ids FM stations in

Migh fidelity respons

slze 7" x 13" x 7" high.

necessary for G.E.

3.2 or '8 ohm speaker.

of chassis.
Separate antenna for FM,

$58.95 extra.

-TUBE JACKSON FM-AM 53995

REGULAR $59.95 VALUE- ONLY 1000 TO SELL

(B) Model FABC, Jackson 8 tube FM-AM custom chassis.
540 to 1600 kc. and FM 88 to 108 me.
Full superhet circult with Avc,
12AT7, SBES, 2-6BASG, SALS. 6ATS, 6AQS and 6X4.
input for crystal pickup with radlo-phnno nnhcll on from
Full size “High-Q' ferrit loop stick on cha;
Has bass boost tone control.
diagram and instructions included.

Model FABC, B tube FM-AM radio chassis.
Model FABC with our CU-14Y 12° coaxial PM speaker, both for $49.95,
Model FASC with our P15-CR 15" coaxial PM speaker, both for $59.95.

SPEAKER
Recalves broadcast
9" etched Rlass slide rule dial. Chassis
Complaete with tubes;
Qutput transformer matches

#nobs, escutcheon,

Ship. wt. 12 Ibs. Sale Price $39.95,

o P

high frequency tweeter.
wires to connect.
regular $62.50 list speaker.
$23.95.

HIGH FIDELITY

51995

12-Inch
Model CU-14Y

Modet CU-14Y, 12" high fidelity coaxial PM speaker. R
from 30 to 17,500 c¢ps. Full 6.8 oz. Alnico ¥V magnet in the 12”
woofer. Speclal coaxially suspended high frequency tweeter. Built-
in crossover network.
amplifier.
speaker with many cheap speakers that are offered. This is a fine
quality speaker. Stock No. CU-14Y. Sale price $12.95 each, two
for $25.00.
Model P15-CR, 15” high fidelity coaxial PM speaker,
down to 20 cps. and up to 17,500 cps.
magnet in the 15" woofer. Specially made, coaxially suspended 5"
Built-in crossover network.

Matches 3.2 to 8 ohm output.

Matches 3.2 to 8 ohm output t

McGee's Famous
12 AND 15 INCH COAXIAL P.M.

Only two wires to connect to your radio or

Full 211, oz. Adnico V

Model P15-CR, McGee’s Sale Price,

3-SPEED HI-FI,
SPEAKERS

59395

15-Inch
Mode! P15-CR

Regular $85.00
record cnanger on

service sheet.
4 bove motor board and 27p"

REG. $48.75 COLLARQ CHANGER

IMPORTED FROM ENGLAND
McGEE'S SALE PRICE

list Colluo Model f
cGee vor only 53 8.95,
nanger Popular amon?l audio enthusiasts all

imported 9
over Amcrica. Plays all 3 spced and
10”7 12" records of the

same gpeed.
Heavy dutly motor and turntable gives even speed operation.
Compensating spring shifts weight of ton
can be fitted with your favorite high ﬁaelny cartridge.
Large 45 RPM lvmdbl:lsz .50 extra.
ow.

$3895

speed automatic
Famous

sizes.
shuts’

Intermines
o¥ automatically after the last
Rubber paltet on tur:
and standard re:ordl. . Plug n

arm for

c|
Changer size, 14%a’ lonq. l2l’ " wede.

Ship. Wt, 20 los. Model 3,352 Collaro changer,

I;s-; gc;nndqe $38.95, wWith G.E. RPX-052 Golden T variabie cartridge
ENGLISH GARRARD CHANGERS $ n
RC-80 WITH GE 56851 RC-90 WITH GE RPX-052 88
Don't confuse this | Garrard "rr.um%:!.omsozael RC.80, 3 Speed oot oie ro o e R "ot e Tea

automatic record changer.
Heavy duty AC

Response

ridge. Overall ||u-. 1314
and B high. 2

Only t 813" above 105-129 volt, 60 cycle AC. above motor board and 37" btlow. P.
Y two | snip. wt. 20 Ibs Large 43 RPM spindle wt, 19 Ibs, Large 45 RPM sPindle $3.43
ransformer. A | $3.43 extra. Model RC-80 Garrard changer, extra. Model RC-90 Garrard changer, less

less cirirldqo 348.51.
cartridge $52 46,
Treasure ca.tridge 368

with fli

Plays all 3 sizes
automatica’'ly and shuts off after last record.
phond motor and weighted
turntable gives constant speed. Muting switch
silences pickup during cthange cyel
pléete with two separate plugein s s
either crystal or G.E. vlnanle reluctance cart.

iprover crystal
With m-x-osz G.E. Golden

automatic re:crd ch
tures of the RC-

ments. Has new adj speed contiol cn
regulate ;peed faster or slower on all
speed setting Manual

position for plav"'s
single records. New 4 pole heavy duty A
motor and heavy turnlable eliminates wow.
Complete with two s in shellg for
desired cartridge. i u
brown., 1515 long.

lllp-ovev crystal carte
ridge .E. Golden Trrasure
variable reluctan:o cartridge $SBB.11.

With
ith G

NO.

l'ls lbl

WALNUT RADIO-PHONO-CABINET

Made for $900.00 Closs Capehort
Cost Over $200.00 +o Build

K 275 {left illustration}.
dlo :ha"u Aarca 14
12«

SALE!
RADIO
PHONO
COMBO
CABINETS

For $800.00
Closs Sets

lPlci'ured to

55995

Walfut radiorphono cabinet 42°
Made for Capchart setling for $900. Ra-

h. 113/2" w. changev compartment 14%x
batle completeiy enclosed abinet weighs approx.
Ship, wt. 278 Ibs., Sale price $59.95,

deep.

M GG E E R A Di 0 00 MPA N Y .E...#.,.e;*w?f".a

——

TELEVISION CONSOLE CABINETS AT LESS THAN FACTORY
FOR YOUR TV CHASSIS—MODELS FOR 27 INCH TO 16 INCH CHASS!S

21” MAHOGANY FULL DOOR CAB...359.95

(a) No. 27-MA. Manogany with full doars for 217, 24°
and 27" TV. 43° / w. 23* deep.
2734" w. 28" h. Batite for 10~

eep. speaker,
A beautifyl cslolgﬂe! lhn con the factory over %100,

Made for a Ibs.

$59.95. B

TV set. Shil wt. 90

Sale price
nk panel $5.00 extra.

d e f

21” MAHOGANY CAB..

(2;!) /N_o. 21 :;M. d!l" Ml'lo any open front.
S5, . ‘2 e p. are b
181/3" deep. Bakle ror xo" speaker. Small ovErllr but

plenty big enough for 21~ set. Made for a $293 TV set.
smp.yweges 1bs. sale Price $24.985.

17” MAHOGANY FULL DOOR CAB.. . $29. 9"5

{e} No. AWH-430. Mahogany with full doors. 367
WALNUT RADIO:PHONO CABINET 55995 21”7 33 DOOR MAHOGANY CAB......$59.95 | Za: W’ 21347 deer. Chasyia ares 227 w. 1734
1834" deep. Blank pine otds
Made for $700.00 Class Copehorts (b} No. 27.34MA.  Matogany with 3, dogra for 217, | fie A 16 speaker. Ship. wt. 80 |
. 17 g:" and 27 211 sets, 43 114" w. 22 ‘ A deep. | than it cost & famous TV factory.
sn (r-gn( -llu;h;hon) Walmn radio-phono cabinet 377 h. a rea 2" W, ZG:V. y. 11—- deep. afle cut ——————
geep. Radio arca wide. Changer compart. | for 2 IO" speakers, Made for one of America’s largest [ (7”7 WALRKUT /z DOOR CABINET. .. 52‘ 95
menl 251/2 wide. Hinged to,u.m intwo sections. Batle for | TV builders. Cost ovér $100. Ship. wt 90 Ibs. Sale | ¢y No. AH.85A.° “Walnut 'm, half doors. = 367 h.
2 12° spcakers. Made for $700 Capehart combination. Ship. | price $59.95. Biank pane! $5.00 extra. 203/ w. 2112~ deep. n G w. 18%a" h.
Wi 160 lbs. Sale price $55.95. 1834~ Giep. “iank panel. Wil Rolg most’ 177 sets:
20 Batfle cut for 10" soeaker, Ship. wt. 65 'bs. Ap attrac-
r s ' oo oo |.|ST 2' MAHOGA"Y FULL Duun OAB-- . -844 95 tive we“l proportioned cabinet on sale at only $24.95.
i v {c) No. 21-.FDT, 17 full h »
.S $ 95 |53 S5 UiST AL DR 2001 | 177 TV CAB, WITH PHONO DRAWER 519,95
” -
] ! BUICK Gcen. aate tor 12 spanker. Bael cut for 20 ture. (@ No sE-21. Tv.phano comb. 40" h. 24 w. 18
Made for a $395 set by a umou' TV factory. Ship. wt, eep. Blank pancl. v en area 197 h. 203,
AuTo HAD'O 7% Ibs. Sale price $44.9 Changer drawer Ve 13~ deep. Bafite for IO
i ;uie;kgesn Mahogany nm-n ‘Ship. wt. 75 Ibs. Sale Price
| 6 AND 12 VOLT MODELS no, 981223. 8 tube 12 voit —
Buick radic, Custom made for - .
~ No. 981320. 7 tube & volt &l 53 Bulcks except e Srar MIKE-PHONO-BROADCAST OSCILLATOR $795
Buick radic. Custom maae for cial. Cost over $100 retail. Sensational new 1933 model mcrophone-phono oscillator for the
'S0, ‘S, '52 Buick. A %3 Magic Selectronic single push- broadcast band. Have own miniature radio station that broadcasts
Buu:h -pecml onty. Cost over smo retasil. Pus -but- buﬂnn tunes set electronically, anly in your own home, Plugs to 110 voit house current. Input jacks
ton 3 ume control, built-in 8~ speaker, PP Built-in !" speaker, tane cof. for :rylul mike or record player, Priced with tubeg 12K8 and
6Ve lu hip wt 20 Ibs. For & limited time: trol, PP 12V8 audio. Ship. wt, 70L7. Stock Na. +3, ship. wt. 3 Sale price $7.95%. Crystal
llle pn: only $39 20 ibs. s;le price S:ls 95. mike and desk stand $4.95 extra.

TPRICE
F.0.B, KANSAS CI'I'V

OUR NEW ADDRESS IS
McGEE St., KANSAS CITY, MISSOURI
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TRAVLER PERSONAL P

McGee's Xmas
Moded 5300, Travier
gold and drown case

volume for a radio so
4 Pew €71 volt ‘B
" ellg for *A.' Handy
use.  Model S$300 Tuvier superhet persona
only $14.98. Battery kit $1.95 entra.

tubes, Connect to your present amplifier as
to allow the use of 2 microphones and one

’ndehly output transformer with taps at 4.8.
former and 5U4G rectifier,

Model No, PA-SSN.
amphtier plugs

Ship. wt. 26 lbs,
is directly to the PASSN

=onnectmq <able and plug for
53." x 313" x 213",

superhet with full size 3" Alnico V speaker.
antenna for added sensitivity.

battery and 2 new

jAck with 1 veoit input giving 50 watts of audio,

Includes tubes:
controls for master volume and bass boost tone comtrol,
ales price, $39

microphones, either crystal or dynamic and one low level input.
remote control
Model PR-2X, Sale price, $12,95,

ORTABLE RADIO

Special.
personal por
of sturdy pta

RADIO (1495 |

radio. Attracti e two lnﬂe
tic with metal .
Has fe
Exceptionally fine !one and good
Case size, 67 x 97 x 27 thick, Uses
long style 1172 volt flash
handle folds into case when not in
Ship. wt, 4 Ibs. Sale price

amall.

carryin
| portable radio.

50-WATT BOOSTER AMPLIFIER

50-WATT

BOOSTER AMP. $3995

2:-Mike Pre-Amp $12,95 Extra. Not o
Kit, but o Manufactured Amp.

A sensational value. A 50 watt booster am-
plitier with push-pull, parallal 6LE output
a booster or use with the PR-2X pre-amplifier
low level input, The amplifier has one input
Ampm.er hu n 6 |b. potted case high
16-60 and 250 o 225 mil power trans-
4-6L6, INT ana su G. Two variable tene
Chlslu size, B” x 612" x 14337,

PR-2X, 2 mike input pre-
S0 watt Dooner ampllrer Allows use of 2
Furnished with 4 ft.
of the 50 watt booster. Chassis size,

TRUMPETS AND §
25-Watt

PEAKERS FOR AMP
12* PM AND LEATH-

McGEE’S YEAR END BARGAIN SALE!

“Bei-Com 2-Way Loudspeaker Intercom
FUN FOR THE KIDS—PRACTICAL FOR ADULTS

Mere is the ideal Christmas Qift for the children as well as
intercom for the home or office.

a practical

r_TﬁT@

=

regutar

per #t.
$7.93.

seli-powered 2 station
burgundy color molded cases
microphone and 4”7 Alnico V PM speaker.
room volume with
hlight
2 No. & dry ¢eils may be
150 ft. System comes complete w
of 3 wire cable and batteries.

Stock
Packaged in attractive gift carton.

J TERRIFIC
VALUES

§795

New Bel-Com
intercom housed in sturdy one piece
Each unit has a carben
Gives normal
istances up m lso ft. with just 4
batterie power required.
d mr d:nancm greater ;h:'n

x!
No. BL-4, 2 nanon imtercom complete only

& x 9 Speaker,

ntrols.
to set on the floor. Heav

b4
the cabinet.
rl-nunred to assemble.

TR

eabinet,

18 RPM-AMPLIFIED RECORD PLAY
= = g

3.TUBE AMPLIFIER

Leatherette Cabinet,
you can have a good gquality low cost record player for th
Only $B.B8 buys this 78 RPM record player,
cr with 12AV6. S0BS and 35W4 luB!l
Leatherette covered cabinet 934"

y & x
RPM single seced phono motor.
ou do is fasten the speaker,
Cabinet is pre-cut.
Complete with
han the t:u-l nl the nar

INTERGOM MASTEH
SUB-STATIONS $3.95 EACH

3 station
rlated metal cabinet 712" x 6
er for AC-DC operation.
Volume control,
are located on either nde
sub-ltahonl. Master is quiet except when talk-listen switch
5 back

ER $895

Now.
oom,
Completely w"ed 3 tube
Separate tone and volume
12” x 1812" high, made
9” speaker, cvyl al nl:hun arm and 78
Ideal for the children's olayroom. All
phona motor, pickup and amplifier into
no holes to drill. Only a few minutes
imple instructions. OWered at
CPR aK. wit, 13 Ibs.

6%

intercom master housed in & chrome
- 5%, Full 3 tube ampli-
Press-to-talk switeh is on top of
off-an switch and station selector
May be used with one to three

Buy at Less Than Patli [~

Expre:

switch is pressed at the sub,

or whe
Smp wt. 10 tbs, Modet MPM-A3, 3 station master, $16.95,

FAMOUS STANDARD
COIL CASCODE TV
TUNERS
$12.95 EACH

2 FOR $25.00
TV-2000 series Stand-
ard Coil cascode tuners
complete with 846 and
G6BKT or 6BQ7 tubes.
Thousands of TV
Tunes 12 channels (2 thru 13). For 21 me
).F. circ This tuner will give 2 to 1
better reception than the old pentode type,
replace all older tuners
model. lvillible with
a shaft e A tres

urchase makes our cw $12.9%

8

sets use this famous tuner.

mendous
price possible. Spccify shaft length demvec
Stock No. TV-2000-3, ale price $12.9

each, 2 for $25.00.

RADIO-TV SERVICEME

PRICES,

STANDARD ¢OIL -
TV BOOSTER i
$1.95 ]

Model B-51, Standard Coil TV booster onty
$7.95. Brand new in factory cartons. Uti~
Lizes printed circuit high frequency circuits
for «mproved performance, Average gain &
or 7 voits on low charnneis and 5 or & voits
on high channels. One knob tunimn: and
channel selection. Mas 6AKS tube. odern
desian dark brown plastic cabinet B”xdig”

x442”. For 110 volt 60 cycle AC oprra-
tion.  Ship, wt, S 1b.

!
2 for $15.60. Seicjonices st

MOSTLY BELOW REPLACEMENT
€COST, SOME AT A FRACTION OF THEIR
PRODUCTION COST,

78 RPM phonc motors with turntable, for
110 valt, 60 cycle operation. Stock No.

NEW RCA TUNER $7.95

Brand new famous 201E1 RCA 13 channel
tuner complete with 3.6J6 tubes. om.
pletely wired, ready to connect to video
I. F. strip. Tuners are all new and have
convertor coil for scparate sound, as used
in the RCA 630 TV chassis. Stock No.
RCA-13P tuner comg;ue with 3.6J6 tubes,

Sale price only
Builders-Experimenters! $ 95
TV Tuners Less Tubes

TV tuners for experimenters and buiiders.
Your choice of our Ty 4 Sarkes-Tarzian
tuner or General lmhummﬂ Stock No.
GI-13X lor unly $2.98, less tubrs. Type
uses 2-6A or 2:6BCS and a 12AT7 !ube.
Has 15" dmme!w <hannel selector shaft
and screwdriver adjustment for fine tuming.
It does not have the concentric fine tuning
shaft.  Sale price, less tubes $2.95. The
GI-13X, Genecral Instrument tuner is of
the tuning condenser typr instead of a coil
switching_ arrangement. No tubes or con-
vertor coil inctuded. Coempicte with fine
tuning concentric shaft_and diagram. Sale
erice, less tubes only $2.95. 3-6)6 tubes

required.
MAHOGANY TV

24"-27"
CABINET $39.95

Large mahogany open
face c:bmn for 27"

4" elevision
s high,
3014 wide and 24157
deep. ! hold a TV
chassis 29" high, 29%
wede and 231/ deep,
OHered at a fraction
of the manufacturers
cost, guan.
Tity

room for 8

speaker, Thisg eahlnct

and other TV cabine

listed might also be

converted to a high

fidel ity speaker baHle.
Stock No. KL-27X. Ship. wt. 9 Sale

Blank front panel available

McGEE RADIO

NR-1. Sale price Sl 29 cach. ss uu
. . .

S for oniy
Portable cascs m!«-nded 'ur Iape recorders

of various tynes. Stock No. NR-2,
$2.99 each. 3 assorted for. .. o 36-99
General Electric Model =31201, 12, 14.5

oz. Alnico V magnet, PM spcaker.

Stock No, NR-3 . 3'4-95

1'2' ul?dA F'l‘m'a l‘poik(-r with 3.2 oz. magnet,

§°l:r o. . $3.95 each B 310.50

12 Tele\nsuon spraker. Field ceil type
S0 100 ohm ficld.

Stock No. NR S B o

with

6 x 9", 1000 ohm ﬁold speaker.

Stock No. NR-6 99¢
99¢

87, 750 ohm field speaker with 6Vé&
output transformer. Stock No. NR-7

Weather- Matching sub- llal.:on. ngodel bﬂvzlkA‘s‘;Ié?‘mpl;;egsw;;r;" "
X n b
p f ERETTE BAFFLE. 51-95 f — ;"::r:'s‘:o'g:: w::neurnr:- :lc=v ¢ intercom cable, $1.3§ per
roo 100 _ft., 500 {t. for $8.95.
LOTS OF 10, $1.50 EA. ND 95
Out-Door 10 WATT 6-TUBE 2 BA $I4
Meavy 12~ PM speaker and the finest leath. PORTABLE P.A.
speaker erene’ covered wall baHle that we have ever SYSTEM RAD'O KlT 6 tube, 2
oHered. New woven plastic grill. @aHle o band AC.DC
::oven‘d! wit|h Iloprqulli!{' :an I:a:'r:erel_t:'.l 10'* PM SPEAKER ;:r:;loe"u.:h
n ntonal ntin

25 Watt $ 95 l;'v:pelher. ;«;cnl p?.,."&.;&?'n,'osf ‘:q';u CRYSTAL MIKE speaker and
HORN AND of 10, $7.50. $34.95 :l:‘mcn::r;;
DRIVER q PA-12, 5 tube 10 watt portable P.A. sys- with schools
25 watt d'rlvo‘r and 3%/ {:ot alr d:ol‘; Order From This 2'P°9e Ad. :.?..".‘;.ao.."“'Sifﬂ"'.,to"r‘;qul’r;;; -‘e"-::’nv:: ::: ::al:;?;;
umn re-entrant trumpet. standa: Inputs 1 tal microph and phono. Re-
type outdnw“lrump-‘:aand d:ivl:“mo'sl DEALERS-SERYICEMEN f.;::"“::‘:’:':‘"‘; "’l"‘;’,‘a"nnsl""“ V:\',"',:?: 0 GRG - .:l::globfﬂs'
widely used. Drivers are 100 % . LR el ' eD) cast and 6-18 mec shortwave. Full 2 gang
wciutherp‘l;:'n'. d‘l"rumnnl :l spun .;Iu- WRITE US—For Our Blg Eiﬁ:“‘.'i‘.l._"'éi":"i'c" ':l:i’i""'“ g:-::-':r'- :Ii‘zpl(.'m:' :::'E:Ie’!e kit a:'-:h.::u' 1 ':;
minym. ere o you at a consider- . removable batk, omplete th tubes, 2—-125K7, 128Q7, SOLG d 3515. dia-
able saving. Ship, wt, 20 Ibs, Stock Ccfclog and Bargam Flyers! :;::’-l:l“r:::‘e_ on n:bv;-eremt;v;ab:e:ean;l;nzd gv’;m nng |nllrQ\;c"tmnl . 25;.;1;« 1":; u!
B 21 ing < S. loc 0. -12. W . 1

No. MCG-H25, Sale price $27.95. Ship. wir 40 1bac Sale price only $34.95. | MEB.2: Net $14.55 8. Mode

CLASSIFIED BARGAIN LISTINGS. SPECIAL

Kit of 30 assorted TV knobs.
Stock No. NR-10 ...
Kit of 850 assorted Radio knobs
Stock No. NR-11
Kit of CO assorted set screw type sl 49
radic knobs. Stock No. NR-12.

Kit of 1 ppund radic and TV hamware 990

nuts and bolts. Ziock No. N#-13.

Kit of 10 assorted TV focus coils.

Some magnet types, $4-95

Kit of 25 T!l!v‘lll‘ln hlter :on:ennerl. Alu-
um can FP type, Late produc-

Slock No. NR-18 .. .. s4 95

Stock 'a. NR-14
2% Micamold tubular ele:uolyhc-

hon

lar Ielevnuon, radio and amplifier

use, Stock No, NR-16

Kit of S0, 1 watt latest type mlulaua
resistors. Good sizes, 4
Stock Mo, NR-17 o oc &

Kit of 25 Micamold 150 volt tubular filter
banks for AC.DC radio multiple sec-
tion banks. All good 4 95
Stock No. NR-18 .
Kit of 100 assorted 400 and 600 volt plas-
tic tubular bypass condensers.

ze8.

.001 to .1 mid. Stock No, NR-19

Kit of 10, 13 to 1 megonm volume cone
trois. All wdh shafts at Irast 132" long
and with on-off switch.

Stock No. NR-20 e 0

Kit of 25 TV vottage dlvldrrl 20
to SO watt. Stock No. NR-21. . sl -49

Kit of 10, 456 kc }I.F. coils. Regu-
lar and midget sizes. No. NR-22. . 51199

BARGAIN LISTINGS!

Kit of 28 assorted radio and TV small tube
sockets, All tlate prouuchon 90

Stock No, NR-23
Kit of 10 single TV :unlroll Part S] 99
and 1 watt

wire wound. Stock No. NR-24.

®it of 100 assorted 1737 watt

insulated resistors, All good sizes and all
coded. Latest produ:lmn. I 99
Stock No. NR-25 . -
Deal of 5 telev on ﬂylu:kl (Morizontal
output transform all for 95,
Includes 3 Philco llybnh.

G.E. built flybacks, 1

PC10120 flyback
uscd by RCA, Capehart, Emerson and others.
Use only one of these flybacks for TV serve
ice and you have your investment back.
Ship. wt. 6 Ibs. Stock No. McGX-3 37 95
deal of § fiybacks for only

Deal of S popular deflection ynkes for TV
service, only $7,98, ememocr, your cost
on yokes is $6.00 or more reégular net.
Now you can get thrse top gquality yohu
for onl‘ $2.00 cach and have plenty on
hand, You get 70 degree cosine yokes
and 31—82 degree yoke. A lucky purchase
makes this vafue possible, Stock No. WA-52
deal of S deflection yakes 7 95
.

for only e . . .
Assortment ol I0 width and linearity coils
for only %51.4 Here assortment

that every TV gervice shop should have.
We find that it is not hard to tell by the
resistance and general appearance the
coil that you nee uy this assortment
of 10 width and Imrarlly coils and save
time and money. Stock No. BB-10, SI 9
10 width and linearity coils for onty o

MeGee nﬂ‘orl ¥ou a wide <electd
not =g culls. hut a
guod <|u:num nl tius time.

LI
B
~

-
o
-4
-]

ﬁ-g 2
B, NaNd
[}

-

CDSG coo

COMPANY

of good quality TV and Radio tube types.
& ¥ innmﬂnl private line 0f tubes with a
Thousands snid.

PRICES F.0.B. KANSAS CI'I'Y
END FuL
ltm'h’-mc: wn'r»:’ onn!n.

INDIVIDUALLY CARTONED ELECTRONIC RADIO & TV TUBES

full ¢

Order 530 1ubes and take 1077

oounBia

anpuaDUND

. 1.49

239 OR
. SENT €

Individually cartoned. Our private hran .
months
off the listed prices.

QUR NEW ADDRESS IS
1901 McGEE $t., KANSAS CITY, MISSOURI

These are

ruarantee. Types listed are in stock in

December, 1954
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(Ferguson, N. C.. others) “La Voz de
lus  Americus,” 6.950A, noted from
around 1900 to 0200 sign-off; fair to
weak signal, CWQRM is heavy and
has QRM. {Saylor, Va.) TGWA, 9,760,
is good level around 1900. (Foster, I11.)
Hqiti—4VEH has *‘Listeners Post”
at 0930-1000 Sut. on 9.654 {actually
meuswred 9.636), and Mon. 2030-2100
on 9.666. (Kapp, Calif.; Gates, Conn.;
Foster, Ill.; Hicks, Ga., others) 4VRW,
Rudio Huiti. is noted on 6.163A (some
list this onc as on 6.216AY on Thur.
2155-2230 with “Musical Caravan” ses-
sion in English. (Peterson, Texas)
Radio Commerce, 6.088A, noted closing
in French 2230. (Leon Levy, N. Y))
Hollund—Radio Nederland, 6.023,
Hilversum, heard ending English for
North America 2210, fair level in N. Y.
(Lecon Levy)
Hong-Kong — ZBW3,

9.525. noted

0445 with music and news. (Sanderson,
Australia)

Hondwras-—HRQ, “Voz de Suyapa,”
San Pedro Sula, 6.125, noted closing
2325 with English as well as Spanish
announcements; good level but with
bad heterodyne. (Niblack, Ind.)

Hungury—Radio Budupest,
noted with news 1705 tunc-in.
sons, Pa.)

Icelund- 'TFJ, 12.175, noted Sun.
only 1115-1130 in Icelandic. (Nyquist,
Sweden) Burns, I, says he heard this
one on a Sien. at 1505 with music.

Indie—DNladras, 9.390, heard from
1115 opening to pust 1230 in native;
peaks around 1140; Delhi is heard on
11.620 now to Asia 0830-0945, news
0835A. (Morgan, Calif.) Delhi noted
on 11.850 with news 1930. (Sanderson,
Australia)

Indo-China—*“La Voix du Vietnam,”

11910,
(Par-

a/k.]‘ 9“ ," (M’g ;in unparallefed achievement in high fidelity =1
th .:'; t BiZE S

- New

E=EEEISIIIL e e S ] R

cartridge desugn and perfummnce

2R i e ST A

4+ 10

Rl a-n 2

% .

FAIRCHILD

220 SERIES |-

CARTRIDGE

From Fairchild now comes a development so startling that it virtually
obsoletes every other quality cartridge on the market. Look at the response
curve! No peaks—completely uniform response to 17,000 cycles—and
slow roll-off beyond—giving smooth natural sound!

Then compare the Fairchild 220 to these other
well-known cartridges. Peaks and jagged res-
ponse curves mean rough sound—unnatural

harshness even in the mid-range.

The NEW Fairchild 220 Cartridge incorporares the famed
moving- col design. the only truly linear reproducing principle.

Gm -G)'ﬂ'! ® 4 to 6 db higher output!

@ Still higher compliance!
® Still lower moving mass!
® Even less record weor!

Identify the NEW Fairchild 220 by its sparkling -
silver finish, symbolizing its peerless performance. [

Hear the NEW Fairchild
220 Series Diamond Car-
tridges at your audio
dealer. Yowx compare!
Unequalled performance

at only $37.50

STILL AVAILABLE
STIL UNEXCELLED
BY CONVENTIONAL
REPRODUCERS?

The Fairchild 215
Series Cartridges
now ot the lowered
price of $29.75

IRCHILD 2555esse:

2
IO

8Tw AVENUE & 134TH STREET, WHITESTONE, N. Y.

12%
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Saigon, has Vietnamese 1745-1900 (to
0000 Saur.), 2300-0000, 0530-0830;
French 1900-1930, 0000-0030. 0800-0900;
Chinese 2230-2300, 0430-0330; English
0830-0900, on 838 kc.. 1090 kc., 6.165,
7.290, 9.620 (has French 0800-0900 on
838 ke., 7.290 only). Rudio Dalat, 1440
ke., 7.265, has Vietnamese 1200-1330,
2331-2345, 2115-2230; French 2231-2330;
Moi 1331-1430 (Sun. only). Rudio Hue,
7.205, has Vietnamese 1000-1043, 2100-
0000, 1500-1330; French 0001-0100.
(Scheiner, N. J.) Ruadio Frunce-Asie,
15.430. Saigon, noted in English 0430-
0515. (Sutton, Ohio)

Iran-—-Radio Teheran, EPRB. 15.100
noted with news and music 1518-1532
sign-off at fair level. (Parsons, Pa.)
EQO, 3.785, has been heard well in
DBritain in parallel. (ISWL, England)

I'ruq-—Rudio Baghdud, 3.295A, noted
with English 1415-1500 ctosedown; the
11.705A channel is parallel, announced
for “Overseas Listeners,” while 3.295
is intended “for local listeners.”
(Pearce, England) Heard on 11.705A
at 0000 with Arabic news and music.
{Sanderson, Australia)

Israel —Tel Aviv, 9.008, still noted
with news 1515. (Cox, Dela.; Fergu-
son, N. C.) “Voice of Zion"” session in
English noted 1615-1700 (or later some

days). (Crago, Md.; George, Ont.,
others)
Italy—Rome, 9.575A, is good signal

2130-2150 closedown in English. (Mec-
Graw. Ohio, others) Rome has news in
French 0455-0510 closedown on 21.560.
{NNRC) Hceard with news in Italian
on 9630 at 1810-1815. (Backus, Va.)
Milan, 6.240, noted 1745 with dance

music, very high level in England.
(Catch)
Jupun-—JOA3. 9.695. Tokyo. noted

with news 0430, followed by native
music. JKD21, 6.003, Tokyo. noted at
fair level 0330 in Japanese. (Saylor,
Va.) JOZ, 3.925, Tokyo. commercial
outlet, heard 0430 with Western music
and news in Japanese. (Sanderson,
Australia) The Home Service outlets
noted 0455 with (English) news over
JKH, 7.2575, JKJ. 7.285. (Morgan,
Calif.) Also over 4.910. (Cushen, N. Z.)

Kushmir-—Broadcasting stations at
Srinagar and Jammu have been handed
over to India for administration. (Ra-
dio Times of India)

Kenpya Colony—Nairobi, 4.885, noted
1300 with newscast. (Catch, England)
Heard on 3.315 at 1330-1500; verified
for this channel vie airmail in three
weeks. (Collett, N. Z.)

Kuweait—Al Kuwait, 5.000, is heard
in Sweden 1500-1600 closedown. (Eters-
vep, Sweden)

Liberiu—ELBC, 6.022A, Monrovia, is
fair in N. Z. 1500-1530 in Arabic. (N. Z.
DX Times)

Maduguscar — Rudio  Tananarive,
9.515, noted breaking through some
days from 2230 opcning. (Cox, Dela.)

Malaya—Rudio Malaya. 6.025. Kuala
Lumpur, has news 0630. (Balbi, Ilim-
ber, Calif.) Heard parallel on 7.200,
Singapore. (Sanderson.  Australia)
BFEBS, 9.690, Singapore. heard with
news 0530. (Saylor, Va.) Noted closing
on this channel 0745; good level on

RADIO & TELEVISION NEWS
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LHOLLYWOO 03 L / -

Go
’?e
44/

3 LOCATIONS FOR EVERYTHING IN ELECTRONICS!

% 7460 VARNA AVE., NORTH HOLLYWOOD, CALIFORNIA
(Mailing address: Box 3878 N. Hollywood, Cal.)

INDICATOR SCOPE
ID6A/APN4

Made to oberate in conhinction with
Radio Revviver 1R/APN-4,  Unit in-
ehuli~ one 5 seobe fube, ery~rul
trolliel stundapd  oscillator.  sweepr eie-
cuns, mutker bulses. Good cond. Weight

L Il|~ 5
S 2441 SOUTH MICHIGAN AVENUE, CHICAGO 16, ILLINOIS W T e s 9.9
% 2005 EMPIRE AVENUE, BURBANK, CALIFORNIA 0005 MFD. 300V. Made hy Comell-Dubiler Co,
I(Iml‘ cap. for lab. and experimental use. sz 95
All buyers of electronic equipment are invited to use our expanded piab Ju]:lxr- :;TRANSCEIVERAPG T
facilities. They have been established to speed up service, save you 2 watt 13 transmitier-recelvor radar pet, frequency
money on transportation costs, and give you a greater inventory to range 1475-1525 MG, The antenna sSstem conslsta
of 2 dutble-hay cxlindrical parabalas to operate in
choose from. the lh(;\:(!l rreqliency. ll-ll--rtlrnr;lc :umnul;-r nnl{ has
A o o q ir ooo] power supply for the transceiver. (om-
Mail order buyers, direct your mail to either the North Hollywood plete installation. 131and new.............P:U.R.
or Chicago mailing address—whichever is closer. Western buyers A HAM'S DREAM!
visit our Burbank sales-showroom to inspect or purchase equipment. ki MG [ATILUTENS S ORI
- - = - — — —_— condensers, nicroswitches, amphenol conductors, and
ratts of other parts. Less tubes. 5
234-258 MC The whole deal. Wt Apbrox. 30 Ibs......... u
C.A.P.
RECEIVER SPECIAL BC-625

VHF TRANSMITTER
Freq. range 100156 MC.
With modulation section
and speech amplitier. Less

11-tube U11F tunable
receiver  with  sche-
matic. Like new.

SPECIAL PURPOSE

Wit
. z tubes &  crystals, with
$|4 95 .M. TYPE NO. SC-M - \cnmﬂ\lon B 1o,
_________ .5 & conditlon. (See Nov/53 €Q.)
(,omro] Box 1.50 CURRENT RELAY Wt 17 Ibs...iena... e, sg 95
— 1telay adinstable from 0.2 to 1.0 amps. External push- TG_'I o CODE KEYER
batton reset,  Enelosed in #lass case. lland
,ultl:rau-‘d jjustmenis. Wt. 4 Ihs. ‘\‘.}~ ", ka. 34-95 Self-Contained Aatomatic unit for code practlee slg-
r ARB NAVY RECEIVER (377 Zanconaoooonnoncooconoonas seeoi....88.00 | Dals fram xlmllnkt_"l 1ype ‘ll'l‘](llﬂlillll- Complete with
i g nd electric eye: Mudin treg. cutpit of 8
108 10 ‘ﬂ' K¢, Four Bamds, l.lnl:hv.-lul TD\‘nI ECHO Box CI'S. Nize: 11 x 24 x I8%"—110:220 VAC 60 r!.ﬁ
LF-Ship-BO—&0 & 40 Meter. tomplute with Tithes A hand tuned ring box with an assoclated dipole T8 RIM motor can be used for a turntable—I"ower
and lvnamatar. ‘F‘orlq.'l ‘,0"‘ T:Em::',‘: “‘f‘“"‘. which picks 1p the RF energy from the radar set. unit can be used for 8 INA. SYstem—wt. $|4 95
9‘"’"";“:.512'"wl"m-n«m “c’nn:l l{‘ Vith $| 9 95 Frequiney range of SHI_; 3640 MU, Ideal anit for 85 Ihs. Used, eclean cond. . ..............
T o, 3 : Wt 7
sehiematic, Welkht 30 10S.eraeroen... Crperiinental b, W T s $4.95 BC-604 35 W. FM TRANSMITTER
- For 2n-27 Mt'. band. I1deal for 10-11 nmcters. Come-
DUE'" DlHECTIU!‘l'FlN?\Enl 1':!??!’ lnAdMlPo';:J RT'T/APN" plete with tubes, temberature controlled erystal aven
Flk‘fm lrl?:ltAel:l'lEli:;:il? "‘\ri'lm "s l 9 95 g Tmnsmln:;-relfflnlr u‘nlfl with infrmnmn'l\ lrar;lze of 420- | with sclematic. Less dynamotor and crys s | | 9
- el : - 460 me FM. ldeal set for getting ~tarted In irequency- Ixeel .
‘“h""“‘“"' Wt. 10 Ibs. ' ‘ medulation theny,  This oo ten 17 tubes inelyding | tale _Exel cond. Wi G0 oo !

a voltage regulator cireults. counter circuit.  Many UHF THANSM'TTER REcElv EH

NAMOTOR precision resi~tors, rela¥s and tihe sackets.  Real huy
PE-]O]C DY for expetimental Use. LESS TURES. DYNAMOTOR A s
This It the Dynamotor AXD WOBBULATOR, With achunlllc Wt $4 95 P |3
6 or 12 volts. lh(- 11ams hmle lx-:lxn tallkhmz 18 I1bs. Excellent condition. .......o.i0v0nes. 95
aboutl Easily adapred to
sunnly 625 V., @ 150 MA. and 325 V. I25 MA. at COMMAND TRANSMITTER 3
12 Volts—or 30 V, 00 My, and 160 V. I10 MA. at NEW TUBE KIT
6 Valts. BRAND NEW., Wt 1508 .on.nninne. $4.75 Conslsts of: 2—1625, 1—1628, 1—1629. $| '9 frl'e_,q °r0“1‘vluce
Wi, 2 1hs, SEPECIAL PER KIT. .. oooe.. an . & ds-“‘- E
ages o
COMMAND EQUIPMENT TRANSMITTER-RECEIVER 30 MC, IIF
R vsen RO B A N A P
457 0 5.5 Cavves . quency range 160-211 MC, Set has 13 tubes, high ,
BB 458 5.3 t0 7 M . voltage power supply. In like new coti- with R.F. and LF, sections, Less dynamotor,
The above Paif.....s viesresnrrsnsssers 11.90 ditton. Wi 43 fbs. A real buy. 0 tubes. and tube shields. with schematic.
RECEIVERS - - - = Excel. cond. Weight 14 lbs.
;;m «;045‘31" I\(o‘ Fl.nmmn Lazy 5 Q'erevecvanrs l(7) .95 gUUND POWERED HANDSET. b c"“"' l““'sfg‘gg RG'7/U CO-AXIAL CABLE
R i U | ] 2 EOr i
BC-475 6 10 0.0 MCL.onrintt s B thI;gnEv?trgmng\‘r?vs poRacARpuacanoc 10 ¥4 | co-anlal ME transmisslon 1ine for nulitary labaratory,
for mohile. With tuhes. cllent cond. Wt police. Ihm.dfllm ;nd other nglluslrlull:lllr?om-:oo: Ar.s
: ; 3 hms b, i 0 new cable, spec n t
MN-28C CONTROL BOX. New................$1250 | G-I oo T o con e, 298| Volls or w0 1 pects,
MR-9B CONTROL BOX. New..... S 14.95 3 e et Nt T jaes | L0t Rolllli.iiiieeeiieiieiani. Ea § 395
FL-B RANGE FILTER.... .. ..o U es St "lh e et et e s e s et Ea. 11.9%
220-420 MEG. TRANSMITTER | FLSRANCE FILTEn SO Jiis i o sop | SoFFTSTOve TIOE o W
i 200-710 MF'. Tunahle Trans- 110-144 M. Comnlete with eontrol_hex, tubea, 12/24 BC-610 TUNING UNITS: TU- 49 3.2-4.0 Mc;
ritter. 10 W outbut. Two 368- VIN® dimamotor with schematie. FExeel, $2.95. 4
3 type tuhes as push-pull oseilla- conid. Wt 3R Jha ..o u TU-50 4.0.5.0 Mc—Ea. . Wt ea. 4 Ibs,
tors.  Write band video ampli- AIL shpts, F.O.8. whae., N, Hollywood or Chicago. Calif.
. B ! , 2594 d;
fir, tews 1uhes. 1x- @0 G L L Sl o S e, A L B e inG Coes
cellent condition. . . .. . Drash A:k f:{r your FREE copyl ] 70 "eacn GROER. | All ifems Susject fo poior sate and
. ri i n b
With tubes. Wi 45 lbs §14.95 rastic reductions on selected hot items Hoi vrood &1 Ehicane mailing address: °

ARROW SALES, INCORPORATED

Western Mailing Address Central Mailing Address
P. O. BOX 3878, NORTH HOLLYWOOD, CAL. 2441 S. MICHIGAN AVE,, CHICAGO 16, ILL.
Office-War ehouse: 7460 Varna Ave.. N. Hollywood, Cal. (CABLE ADDRESS: ARROWSALES, N. HOLLYWOOD
Phones: STanley 7-6005, POplar 5-1810 TELEGRAPH ADDRESS: WUX, N. HOLLYWOOD, CAL.)

Visit our sales-showroom at 2005 EMPIRE AVE., BURBANK, CAL. Phone: Victoria 9-2834
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Learn COLOR TV
For Only $2.10!

INTRODUCTION TO COLOR TELEVISION

by M. Kaufman, Fugineer, CBS Color -
gineering Labs

and H. Thowmas, Sewior Project Engineer,
tederal Telecommunication Labs

Read this book and you'll have a good
understanding of Color TV! Written by
two color TV experts, it gives you the
whole story—cxplains roervthing vou want
to know about the color system —explains
the color TV receiver! Contains no com-
plicated phrasing—this is a clear, under-
standable introduction to a great new field!
Ereryone . . . scrvice technicians, students,
engineers, experimenters . . . will find this
book invaluable! The only book that explatns
color circutry! Special feature: 2 complete
scheinatics of typical color TV receivers!

Chapters: Introduction—Fundamentals
of color for I'V—The Color T'V systein
The color TV reeciver—Adjustiment of
color 1V reccivers—Glossary—Index.

144 (344 x 819") pp., color illust., only $2.10

HIGHLIGHTS OF COLOR TELEVISION

by John R. Locke, Radio-TV Deft.,
eral Ilectric Co.

Gen-

A quick, inexpensive summary of (he
main featnres of the color TV sysiem,
written for the man who is complclcly
familiar with black and white TV, Gives
vou all the major points al a glance!

Chapters:  Introduction—Colorimetry—
The color signal—The transmitter—Col-
or receiver—The shadow mask 1ri-color
picture  tube-—Some recciver details—
General Commenis—Indes.

48 {313 x 8137) pp., illust., only 99

COLOR TV DICTIONARY

by J. Richard |ohnson

If vou're stumped by the new color TV
terms that evervonc's using. fhis is the
hook you've becn looking for! A complete
explanation of color 'I'V terminology—
new words that everyone interested in color
TN suust be famihar with! Much. much
more than a dictionary—over 50 illustra-
tions!

72 (5Y3 x 814") pp., dllust., only $1.25
Rider books are sold by parts jobbers ond book

stores throughout the country. If YOUR dealer
doesn’t have these books, mail this coupon to us!

R e e e e 1
| JOHN F. RIDER PUBLISHER, INC. [
| Dept. RN-10, 480 Canal Street, N.Y.C. I
| Please RUSH me: Color TV Dictionary |
| Introduction to Color TV |
I ] Highlights of Color TV :
I |
| Nome.gw . onimm . mosdess s midaasb.aden |
| I
| Address . ............... A e |
I |
[ City & State s
by e i e e e e A i
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11.820 parallel 11.955 with BBC news
relay 0800. (Boord. W. Va.) ITeard on
7.120 at 1100-1115 with BBC news re-
lay; CWQRM. (Sutton, Chio)
Merico—XESC, 15.203. noted 1700 at
good level; XEQQ, 9.680, heard closing
on a Sun. 2130 (Hathaway, Ill.) XEOI
Radio Mil. 6.010. noted 2300-2400 at
fair level, all-Spanish. (Duering. Alta.)
Monuco Radio Monfe Curlo, 7.349,
noted at good level 1345. sonmie QRAL
New Caledonia—Rudio Nowmea is
scheduled 1400-1500, 1900-2100. 0200-
0330 (news in Freneh 1430, 1300. 2000,
0300); lists 3.335. 6.035. 1 kw. cach;
heard in Marviand 0300. (Zahner)
Nicaraguu- YNWW, Radio Sport,
Granada, has mored from T7.850 to
5943\, heard opening 0700\ and going

past 2030. (Stark. Texas; Niblaek,
Ind.)
Nigeria—Lagos, 4.800, noted 1130

with drum interval signal; another dav
at 1325 ending news, then with native
musie 1330. (Cateh, England)

Norwuay-—Radio Noriray is good some
davs on 9.610 and 7.210 in transmission
to North America (last Coast) 2000-
2100. (Saylor. Va.) And to \West Coast
on 7.210 at 2300-2400; wants reception
reports. (Gay, Cahf.}

Pulkistan — Radio Pakistan, 15.333,
noted with news 0300: with news on
9.481 at 0915-1000. (Pearce. England)
Heard on 11.726 at 2110 with music;
Englisi announcement at 2129 followed
by news 2130. (Sutton. Ohio) Now
uses 9.545 parallel 7.010 for English to
Turkey 1115-1500 and to Unired King-
dom 1300-1545. (Radio Australia)

Panama Niblacl, Ind.. notes
HORT. 6.060, Rudio Balboa, at good
level 1930.

Puiuguay Rudio  Encarnacion,
11.950. is heard in Sweden around 1500.
(DX-Club Tellus, Sweden)

Peju--Lima. 6.082. good level with
English 2330-2315A. (Parker, N. H.)
Note English is now Mon.-Fri. at 2330
(instead of 2300 as formerly). (Gay,
Calif.: Rowell. AMinn.; Sutton, Ohio,
others)

Philippines DZHT. 9.730, Manila,
noted at fair level 0500. (Saylor. Va.)
Tested directional antennas for first
time over this one recently. (Radio
Australia)

Poland—\Warsaw schedule lor Eng-
lish to North America this winter yeads
0606-0630. 9.570: 0715-0743, 0715-0815,
11.740; 1713-1745, 1945-2015, 2315-2345,
0030-0100, 6.025. Pearce, England.
notes Warsaw with English 0130-0200
on 9613 6.195, and at 1430-1500 over
3.995. Rowell. Minn., hears Warsaw
in Polish on 9.525 at 1400-1300, weak
level.

Portuguese Guinea—CQN4, Bissau,
is using 7.937TA now, noted closing 1800
with "A Portuguesa.” (Fairs, England,
via URDXC)

Rowmania—Bucharest still noted in
English for North America on 9570 at
2200-2230. 2330-2400. (Sutton, Ohio)
And parallel over 6.142A. (Crago. Md.)
Good level on latter channel 1743 in
English. (Cox. Dela.) Noted in Nor-
way around 1700-1800. (Kristiansand
S. DX Club, Norway) Has Englisii for

www americanradiohistorv com

DRI F O ETR SPEEPG STH ST S S
g XMAS SPECIAL! 3
§ _ RU-16 RECEIVER g
& 5 8

g
g

¥ Complete svith all tubes and hlu:

&, coll unit. Freguency range: 2500770

¥ Ke. with prop v coil Sl 9
Excellent condition ... .......

DDA TR O B Sim Dm Bin s N 4
TIPS ON TUBES!

SBPY L.......51.49 | SCPL . .......

7BP? Jan 2

K7 . .. “. 1629 ... .

WESTINGHOUSE METER: 0-145% VAC or DC
2" Round. BRAND NEW. sSpeclal....$2.95

PE-101C DYNAMOTOR
is |l lhc hot one! I ¥ ad'nwd to enl-Pl!'
3 150 MA and 125 125
- B ||0 \1\

ur \01 V.6 4-50

¢, BIAND NEW.
UO\IJ)' only

TG-10 CODE KEYER. Push-Pull 616 amplifier.
varlable |u1 I. Complete with unn ;uul rml

Th
XE

ADProx. wt. 5 Ine. Excellent con S14.9
78734 CODE KEYER. Used, S14.05; Now, $24.50
2'5PEED GEAR REDUCTION MOTOR. With

itor army, Ideal far hotbby, photography and
tily stinatl anteana beam.
115 VAC. .$5.50

24 VDC. .. .34a.50

No w.

pre- us:eu & uuaranteed'
- Brand new wm

With hll’u‘ﬁ
- With tubes
\\'I(I\ tulhes

TUANSMITTER
M with l.ul»es 100156
MC. Cr\"ﬂ-’ll control 22.50
ARC-5 OR 274N RECEIVERS
EQunpped with Tuning Knohssi

Be- lvf'l 270N Moduldior. Less dyna-
maotor. x.nel ennd.
Plus Al l\ccl‘!!ori(‘s Need(‘d for l\bovn
Conversion dope avaitable on request.

CHR VIBRATOR, Standard. 4-nrong. G ¥,
New, boxed. ... . S51.49; un-boxed.,...B9¢

CHROME PLATED CHEST MIKE
Late matol. swivel- l\ll'_\ horn. llas F.1_button
for hign audie »it, Brand new!

Special. ... l-:l

fo
TBY BATTERY & VIBRATOR POWER SUPPLY.
yhut +f VDG, Bramd new. Terrif. 1alub, $9.95

TUNE IN ON THESE TUNING UNITS!
BC 375: TU°-7. S0, 10, Exevl. cand 53,95
,G: Frog .l ne-4 500 Ke. Exerl

Tue6! 500500 Ke. Fxeet, cond. DL

RA-1865 POWER SUFPLY

115V. 60 cyeles. Plus o, V. output in sevs
eral ranges. ['arts alone worth s 4 95
375.00, Snectal. Wt 150 s, . ..., .
APN-4A LORAN: Complete withi Indientor. pre.
celver. power wply, converter. plugs. raeks,
ete.  Good L‘Oudllxoll
SPECIAL

HOKE: 10 henry IOO MA. An

I’RANSFORMEH Pri. 117 VAC uo cvelvg See.

@ 2 amp.: Q.- n's V. .1 .3 amp.: Sec.
l):\ at 7.5 an 390 VDO usini Y
reetipr. 1 FDR TIIE PRICE OF
GNE? NEVWY o b o e B et e L B, B
SWINGING CHOKE: B-25 henry, 300 M.
New

Assorted Resistors—New!

Long pi-talls,  Amerlean made=not Japanese.

Kit of 1.000, . .57.50 IKit of 100.....98c¢

Kit of 0. ... 4.2% Kit of 50

JENSEN J.61 PERI-DYNAMIC

BAFFLE. New. Boxed. Fach. .... ens d
BC-669 TRANSMI' TER- RECEIVER

50 \W. Freq.: 17 55 Ke. All tuhes 'm(l

erystals.  In chcst let.‘ no“ cont- $8

diflon. ciscissamcrgonas iariad ah

6.95

All cr)cmh tested for Send for FREE Crystal
activity. Catalogue! H

ARB RECEIVER

Freq. 105.0°50 Ke. Covers Beacon, Marine,
Broadeast B0, T35, and 40 Meters. Loop inpni
or sintie wire. Motor driven band switchine.
Excenont condlllon Less 24 V. dyn-m;-t;;

MC. 30 W,

26CH, 17

1991 r‘hmnoloﬂrir eell. 2

ers, cte., re1l gi\cn\\ A¥s 7 95
.

Like new ..
$1.29

All Brand New!
\H- D @ 1.000
vhe . 1.29

8x8 MFD @
400 VDC ... .95
s\mrn & 606

™
s AED ‘@ 1,000

O|I Filled Condensers
33 @ 1.500 | 4

1.89
Cueensse o839 1.19

sresune

AN items subfeet to prinr sale and

NOTE: "0 priec without notice. 257%
depnsit Ten rnl m AII orders. balance €.0.D

Mn
SEND l-on M.w FREE CATALOGUE!

ELECTRONICS

Coéambm 2251 W. WASHINGTON BLVD.

LOS ANGELES 18, CALIFORNIA
RADIO & TELEVISION NEWS
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Europe 1730-1800 on both 6.142A and 9.570. (Pearce, Eng-
land)

Suararcak-—Radio Sarcivak, 4.870, noted with news 0800;
closes now 0830 with "God Save the Queen.”

South Africa—SABC, 4.893, Johannesburg, is noted in
Japan 1400-1600 in Afrikaans. (JSWC)

South Korea — HLKA, 2.510, Scoul, noted 0830-0900 in
Korean language; “Rudio Vagabond,” 6.890; heard 0854 with
talk in English, call at 0835, then music; bad QRM. (Mor-
gan, Calif.)

Spain—Rudio Cuerto de Sunte Muria has moved from
7.910 to 7.085A. noted 1600-1700 when left air suddenly: fair
level, some CWQRM. (Saylor, Va.) Leon noted on 6.834 in
Spanish 1630-1745. (Sutton, Ohio) Madrid's fisted 9.363
channel has been “wandering” a great deal lately—reported
as low as 9.330A, as high as 9.370A. Radio Sweden says
Madrid is heard in Ircland on 5.990 at 0730-1200.

Sweden—Stockholm, 9.620, noted with English 1930-2000.
(Parsons, Pa.) Winter schedule for English to Western
North America is 1600-1615, 0000-0015, 9.535; to Eastern
North America 0700-0715, 11,705; 1930-2000, 2100-2145,
9.620. (Hicks, Ga., others)

Sawitzertand—wWinter schedule of Berne to North Amer-
ica (East Coast) is 2030-2215, HER3, 6.165. HER2, 6.035,
HER4, 9.535, while uses same channels to Western North
America at a new time of 2315-2400. {(Morgan, Calif., oth-
ers) Leon Levy, N. Y., notes a good signal on 15.305 in
Berne's beam to India-Pakistan 0943-1130 in English.

Syrie—Damascus, 9.555, is good level 1700 in English.
(Lilley, Md.) Noted with French to 1630, Eaglish news
1645 and commentary 1713; closes 1730. (Leon Levy, N. Y.)

Tuhiti—FZP8, 6.135 Papcete, noted 2331 with man in
Tahitian language, popular music, good level but much
QRM; heard on 7.120 at 0018 with man in French, music
good level. (Morgan, Calif.) (Continued on page 130}

Only EICD +232 Peak-to-Feak
VTVM has all these Advanced
Fealures &
# FOR THE FIRST TIME ALL CALIBRATION 15
BOMHE WITH IMSTRUMENT iM CABINET.
Ip rangis &8 Ewery cti DC/RMS
sin Ik 0-1.5, §, 15
{Ta 30 kv with HYF probe.| Re
1000 megs.— Unifars 2 o |

B wide-range i

Medwl 147 Feak

KIT §39.95

Wired §39.95

Camplain =ich US1-FRCIRE

#  DLECTROMI R ETRLIMINT 8. INT-
Bl Wb Tt
Broahlpn 11, AL T,

[ 4]

Frires VB Bighre sl ed §ded
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BUILD 15 RADIOS

:. ONLY95
” Wl,t?t-l[a Nﬂ Emm 555 5" 9=

Complete

Progressive Radio “EDU-KIT" §F
NOW INCLUDES
High Fidelity,
Signal Tracer,
Code Oscillator
e ATTRACTIVELY GIFT PACKED

o FREE SOLDERING IRON
o NO ADDITIONAL PARTS NEEDE

D
o EXCELLENT BACKGROUKND FOR TV
e 10 DAY MONEY-BACK GUARANTEE
o SCHOOL INQUIRIES INYITED

o ABSOLUTELY NO KNOWLEDGE OF RADIO NEGESSARY

WHAT THE PROGRESSIVE RADIO
"EDU-KIT" OFFERS YOU

-
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[-4

w

-

-
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w

[

o
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[

T The Progressive Radio “Edu-Kit’* oHfers you a home study course 4t a rock
bottom price. Qur Kit s designed to train Radio Technicians, with the basie facts
of Radic Theory and Construction Practice expressed simply and ctearly. You will

o asn a knowlrdge of basic Radio Principles involved in Radio Reception, Rad o

ransmission and Audio Amplihication, R R
You will learn how to i10¢ntify Radio Symbols and Diagrams; how to build

X radios, using reguiar radio circuit schematics; how to mount various radio Paris;

how to wire and solder in a professional manner. You will learn how to operate

J= Receivers, Transmitters, and Audio AMElifiers, You will learn how te service and

trouble-shoot radios, You will learn code. You will receive training for F.C.C.

ticense,

- tn bricf, you will receive a Bractical basic education in Radio, worth many

; times the small price you pay.

w

xz

-

-

-]

-

4

[

w

-l

THE KIT FOR EVERYONE

The Progressive Radio ''Edu-Kit'* was specifically prepared for any person
who has a desire to learn Radio. The Kit has been used successfully by young
and old in all parts of the world, It is not necessary that you have even the
shightest background in science or radio, R

The Progressives Radio “-Edu-Kit” is used by many Radio Schools and Clubs
in this tountry and abroad. It is used for training and rehabilstation of Armed
Forces Personncl and Veterans throughout the world,

The Progressive Radio "Edu-Nit’* requires no instructor, Afl ingtructions
are included, All parts are individually boxed, and identified by name, photograph
and diagram. Every step involved in bunding these sets is carefully explained.
You canngt make a mistake.

PROGRESSIVE TEACHING METHOD

The Progressive Radio *'Edu-Kit’’ ermes camplete with instructions, These
The theory
of Radio Transmission, Radio Reception, Audio Amplification and servicing by
Signal Tracing is clearly explained.
diagram. ¥

instructions are arranged in & clear, simple and progressive manner.
Every part is identiied by photograph and
ou will fearn the function and theory of every part used.

The Progressive Radio "Edu-Kit'' uses the principte of '‘Learn by Doing.'*
Therefore You will build radios. perform sobs, and conduct expersments to illus-
trate the principles which you fearn, T‘-ue radsos are designed in a modern
manner, according to the best principles of presem-day educational practice. You
begin by building a simple radio. The nrxt set that you build is shghtly More
advanced. Gradually, in d progressive manner, you will find yourself constructing
still more advanced muiti-tube radio sets, dnd doing work like a professional
Radio Tochnician, Altogether you will build ffteen radios, including Receivers,
Transmittcrs, Amplihers, Code Qscillator and Signat Tracer. These sets operate
on 108-128 V. AC/DC. An Adastor for 210-250 ¥, AC/DC operation i3 available.

THE PROGRESSIVE RADIO “EDU-KIT" IS COMPLETE

You wifl receive every part necessary to build 15 dilferent radio sets. Our
h. VA ).

o

kits contain tubes. tube e ors, electrotytic con-
densers, mica s, paper s, resistors, line cords, selcnium recti-
fiers, tie strips, coits, hardware, tubing, eic,

Every part that you need is included. These parts are individually packaged,
s0 that you can easily identify every item. A soldering iron is included, as woell as
an Elecctrical and Radio Tester, Complete, crasy-to-follaw instPuctions are provided.

In addition, the ‘*Edu-Kit"’ now contains fessons for servicin
:‘roqvollive Signal Tracer, F.C.C,

ong,

8 with the
B c instructions, quszzes, high hdehty instruc-
The ""Edu-Kit'* js a complete radio course, down to the smallest detal.

TROUBLE-SHOOTING LESSONS

Trouble-shooting and servicing are included. You witt be taught to recognize
and repaswr troubles. You will build and learn to operate a professicnal Signal
Tracer, You receive an Electrical and Radio Tester, and learn to use it for radio
repairs. While you are learping in this practical way. you will be able to do
many a repair job for your neighbors and {riends, and charge fees which will
far excred the small cott of the '"Edu-Kit.'' Here is Your opportunity to learn
radio quickly and casilty, and have others pay for it. Our Consuyltation Service
will help yYou with any technical problems which you may have,

"FREE EXTRAS

e ELECTRICAL & RADIO TESTER e ELECTRIC SOLDERING
fRON o TV BOOK e RADIO TROUBLE-SHOOTING GUIDE e
CONSULTATION SERVICE e QUIZZES e F.C.C. TRAIKING
Progressive ""Edu-Kits"” Inc., 497 Union Ave., Dept. RN.36, Brooklyn 11, N.Y.
pegregrgeerr Y W N N N N N N N NN

MAIL TODAY—Order shipped same day received.
10-Day Money-Back Guarantee. Include ALL FREE EXTRAS

] Send “'Edu-Kit"' Postpaid. | enclose full payment of $19.95 (U.S.A. only
=} Send "Edu-Kit" Postpaid. | enclose full payment of $20.95 (Outside U.S.A.
] 210-250 V. Adapter for "Edu-Kit"'—$2.50.
] ] Send ""Edu-Kit'" C.0.D. | will pay $19.95 plus postage {U.5.A. only).

T] 1 wish additional information describing "Edu-Kit''. No Obligation.
I O Send me FREE Radio-TV Servicing Literature. No Obligatior.

‘. LiA"nQagi. Ol1dvyd 3A1$SS389048d I HL H1IM INOH lvy sOolavyd sL al1ne

MMAIL TODAY,
Jivaol 11 VA

i PROGRESSIVE “EDU-KITS” INC. ¢
1497 UNION AVE., Dept. RN-36,Brooklyn 11, N. v._:
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savE! CLOSEOUT save!
COMMAND SETS

NEVER BEFORE!...NEVER AGAIN!

te 77 5'rs
190-550 KC $] 095
LIKE NEW! XLNT COND.

Type e
BC-455 Revr. 6-9 Mc. Used, 33 95
with tubes—Like New........ .
BC-456 Modulator. U.cd with tubes. ... 3.95
Sl as s, E H
B8C-696 Xmtr.
8C-457 Xmtr. -
Sold a |
BC-458 Xmtr. 5.3-7 Me.
Sold as ul ag - B |
BC-353 Xmtr. T-1.1 M- | il with tube- 9.95 |
Sold nx is, leas Ctubes. ... ... .. 5.95
BC-450 3 Revr. Control Box., Used 1.49
BC-451 Xmtr. Control Box. Uswd...... 1.49
3 Receiver Rack. U, ... oo 1.49
2 Xmtr. Rack. Used. ..o 1.49
WESTON e SANGAMO
All New. All D.C. 2" Sdquare. g
0-5 Ma
0-15 Ma
5 L $3.29 each
0-100 Ma or
0-200 Ma 3 for $9.00
0-300 Ma
0.500 Ma
L $1.95
Voltmeter. = ik Valts 3.29

DC Voltmeter.
Fosistinee.
RF Ampmeter, 2
Ampmeter 2" 1.i

son Volts WEG
...$3.95: 3 for 9.95
[ T T 295

Amnnm(-r ‘.’" RPN U (TRt}
3" Rd. Meters, Do A

o loun Malis
214" Rd. 1 30 Mil
2" Rd. 1 Ma. 010D Ma,

YT qooopoooopoopagooonapangRag
Thermocouple. 27 1. -
Amp. Meter. Nu. dit-u-t

" Meter
GP-7 NAVY XMITTER. Ul walt master os. cai dse
on dly dreg. tr She-anin ke, by using pnoger Bhis
i WIHI D Tuniing ML ceiee i iaa s $13.9
Novice Band

(MRFEN0 0c0000006060000060600006000006000 ggc
CASH WITH ORDER. Include 404 sales tax_ with
Canfornia orders—plus approximate Postage. Excess

will be retunded. Appraximate shsPPing weight peor

unit: 15 1bs

—— SAM'S SURPLUS

1306 BOND STREET LOS ANGELES 15, CALIF.

_ ._.

Tuirwan  (Formosa)- BED36, 7.300,
Taipch, noted at good level 0600 with
news in Chinese; faded out around
0700. (Saylor, Va.,) "Voice of Free
China,” Taipeh, has English for West-
ern North America 2200-2230 and 2330-
2400 and to Europe at 0230-0330 over
BED3, 11920, BEDS6. 11.736. (Pcarce.
England, others) BED7, 7.130, closes
usually around 0815 to 0830, but some-
times is heard as late as 0913; opens
again with VOA relay at 1000 running
to 1030 when closes with no anthem
nor any native announcement. The
11.736 channel should parallel. (Mlor-
gan, Calif.) BED32, 9.778A, noted 0500
with Western musie, English-Chinese
lesson, (Sanderson, Australia)

Tanganyibee— Radio Dar-es-Suluam,
5.050, is heard in Sweden around 1000.
Has CWQRML. (Etersvep, Sweden)

Tungicr-\WTAN, “The Voice of Tun-
gier,” now uses 6.025 at 0800-0830
(Sun. 0800-0900) instead of 7.303; has
German cach Tue. at 1330-1600 on
7.303, and other days uses this channel
for other languages around that time;
has tested recently on 7.173; wants re-
ception reports. (IWRH; Pearce, Eng-
land)

Thailund —FISK9, 11.670A, is noted
in New Zealand at good level in spe-
cial transmission to Thai Forees in
I<orea (parallel 6.001) at 0430-0520; is
fair in Australia with English on the

11.670A channel from 0323. (Radio
Australia)
Trinidud—Radio Trinidad, 6.083A,

noted at good level 0300; started to
fade around 0520. (Ncal, Md.) Heard
1900 on 3.273, weak level in Dela. (Cox)

Turkey—TAT, 9,513, Radio Ankuwra,
noted with news, music 18153-1830 in
North American beam. (Backus., Va.)
Radio Ankara has resumed Mailbag
session Swun. 1615-1700 over TAP, 9.465,
TAS 7.285. (ISWC. London) The week-
day Eaglish session at 1600 for \West-
crn Furope should now be on these
channels.

Uganda - Kumpala. 3.026, is heard in

Tht ‘happy medulm

1n éle qu‘mog_ line of high quality amplifiers.

"I"."!léL two ¥ears rstrch and development of the REeGency Hr1i000
En%émble are reﬂ:.:;&d in the quality of this “moderate-priced” line of

s6ENCY high hdelﬁ.n&

(A Amplifier
* Pre-gmplifier

Sweden 1015-1215 closedown; CWQRDM.
(Etersvep, Sweden)

USI (Indounesia)— YDF6, 9710, Dja-
karta, noted with English 0930-1030.
(Deggs, Ariz.) Has improved signals
in Eastern USA 0615 when has news.
(Boord, W. Va.} Djakarta noted open-
ing 11153 over YDF2, 11.785, with In-
dian-type program, fair level. (Balbi,
Calif.) YDB4, 3.377, Djakarta, heard
opening in Indonesian language 0430,
fair level in N. Z. (Hardwick) Rudio
Sweden lists new Djakarta outlets as
YIDF4, 17.810, YDFB8, 9.865, 100 kw.

Vutican —FIVJ, 11.863, noted 1330
ending English and leaving air. (Fer-
guson, N. C.) And on 9.646. (Sutton,
Ohio)

Venezuelu—Maracaibo. 4.805A, good
level 1845 and yet at 2230 closedown.
(MeGraw, Ohio)

Yugostlavie—Ruadio
noted with news 1715, (MeGraw, Ohio)
Heard opening with Eanglish for Eu-
rope at 1330 on 6.100 parallel 7.200.
Pearce, England)

Belgrade, 6.100,

Press Time Flashes

Jim Moore, Calif., advises that
Charles Gustave Gallagher, veteran
SWL, passed away recently. During

World War II, “Gus,” as he was affee-
tionately known, and Fred Wolfe, now
also deceased, copied messages from
prisoners-of-war and relayed them to
loved ones. Literally thousands of
these messages were relayed, and in
the possessions “Gus” left behind are
cards and letters from thousands of
grateful families, Jim writes.

Detailed information on the new set-
up of World Friendship Socicty of
Radio Amatecurs is available dircet
from the sceretary, Bob Kenny, ¢/o
Mrs. S. Cain, R. R. 1, Kleinburg, On-
tario, Canada. Hcadquarters of this
club was moved from Britain to Amer-
ica this year.

Clandestine Yugoslav Emigrant Stu-
tion, 6.885A, noted at fair level from
1600 tunc-in to 1730 sign-ofl; o Eng-

;"Lun]!{'-}'-hd:: Mer 515

m’fnnm, fm I'\"l

ug

o Barren drawme aadsema
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lish noted. 1Saylor, Va.) AFN, 3.188,
Frankfurt, Germany, hcard 1515 with
weather report. (Pearce, England)
Radio Abidjan, Ivory Coast, lists prcs-
ent schedule on 4.945 with 5 kw. as
0145-0230, 0715-0830, 1330-1630; sent
letter verification via airmail. (Pcarce)
Heard in N. Z. at 1330 in French, clos-
ing 1600. (Hardwick}) DX-Radio,
Sweden, reports Kathmanduran, Ne-
pal, testing on 9.856 at 0900; not con-
firmed.

A station announcing as “Voice of
Vietnam,” probably in Indo-China, has
heen heard in Australia at 0300-0600
on measured 11.904 and 15.018. (Radio
Australia) Was first reported by Balbi,
Calif., hcard on 11.910A. At press timc,
Balbi, Calif., noted Rudio Frunce-Asie,
Saigon, Indo-China, using 11.790 with
news for Europe 1100, while the 9.755
outlet had news in French (formerly,
this was reversed).

Present schedule of the Far East
Network, AFRS, Tokyo, over a 10 kw,
transmitter, is 0530-1000 and 1600-1800
on 6160 and 1815-0515 on 11.730.
(Cushen, N. Z,) JOZ2, 6.055, and JOZ,
3.925, Tokyo, commercial stations,
have an “economic” report in English
daily (except Sat., Sun. and market
holidays) 0310-0320 which includes fi-
nancial and market reports. (Balbi,
Calif.) Noted with news in Japanecse
0900 and closing around 0910. (Mor-
gan, Calif.) A Dutch speaker heard by
Cushen, N. Z., on 3.390 around 0500 is
beliecved to be Hollandia, Dutch New
Guinea, on a new channel.

Budapest, Hungary, has English for
North America 1930-2000, 2300-2330 on
11.910, 9.833, 7.220; English for Europe
1500-1330, 1700-1730 on 11.910, 7220;
has special English session for Britain
on Swun. only 0600-0630, repeated 1100-
1130 on 9.833. (Pearce, England) Winter
schedule of Radio Norway to North
America is to East Coast 2000-2100, to
west Coast 2300-2400 over 6.130, 7.210,
9.610; on Sun. extends program by 20
minutes for “Norway This Week"”
(English). (WRH)

Radio Pakistan, 11.723A, noted 2100
with BBC ncws relay. YDJ2, Indonesia,
is closer 7.096 now than listed 7.100;
heard 1017 with man in Indoncsian
language. DZHS, 15.300, Manila, noted
2250 at fair level with Asian program
and music. New NHK, Tokyo, point-
to-point relay noted on 6.190 with QRM
to TGWB (Guatemala) at 2345; in
clear after TGWB closes around 2400:
cxccllent when returned 0120. BCOF,
6.105. Kure, Japan, noted fading in
0215 at poor level with talk in English.
(Morgan, Calif.) The 6.190 NHK out-
let closes down 0300. (Balbi, Calif.)

* * ¥

Acknowledgment

Thanks for the FB cooperation dur-
ing 1954, fellows! Here's wishing all
of you the best of holiday secasons—
and may DX galore come your way
during 1955! Keep your reports com-
ing to Kennecth R. Boord, 948 Stewarts-
town Road, Morgantown, West Vir-
ginia, U.S.A. .K.R.B.

December, 1954

1954’s MOST
EXCITING
CHRISTMAS GIFT

A nationwide smash hit in only a few short

months!

Unsurpassed lor the lobhyists, the experimenters, the

electronics-minded [riends on your gift list!

Practical . . . information-packed . . . easy-to-understand . . .

it’s the only how-to-build-it, how-to-use-it, how-it-works

magazine in the cleetronies field.

Order Christmas Gift Subscriptions now for all your friends ot these Special

Low Rates:

Ist gift subscription................ only $3
2nd gift subscription. ... ........... only 2
Each additional gift subseription. ... only 1

00
00
.50

And don’t Torget to include your own subscription!

POPULAR ELECTRONICS 366 MADISON AVE. - NEW YORK 17, N. Y.
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: Please enter the following Christmas giflt subseriptions to "
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i Facle additional gift. .. §$1.50 ]
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B [0 I also wish to include my own subseription at the above rates. 1
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(Use separate sheet of paper for additional gif) erders.)
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1 POPULAR ELECTRONICS « 366 MADISON AVE. » NEW YORK 17, N. Y. 1
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HANDLE TOUGH
SERVICE JOBS

as slick as you
do the easy ones!

The one hest way to get
ahead in Radio-Television-
Eleetronic  service is  to
learn to work hy the latest
PROFESSIONAL methods.

Then no job will ~“stump'”
you ., . not even the
toughest ones.
- Radio & TV Receiver
. ' Troubleshooting  and  Ke-
« + » here's pair by Ghirardi & Mid-
the big baok  ktu s e ot
of i1 hook, (1 adlo a
thot SHOWS TV alignment to puzzling
You Howl ‘intermittent”™ troubles

the many other
types of servive, it teaches yon fast, professional
tiouble shooting and repair wethods,  Step-hy -step
(I.nla eaplain the right way to do things so ¥
cannot fail to understangd them.  Ldeal as
|Iu( training course tor bheg |nne1~ Top~ tor ser
icemen whio want to hrlmh up' on specltic jobs;

! bet t e
B ek aners o i et | 0L DAY
FREE

amd all

ice problems. Bouk cantainos hig
17 clear 1l lnus and

nages, o |
hundreds ot self-review test quues-
tians e mahe things doubly casy TH'AL
o learn
| Dept. RN-124, RINEHART & CO., mc [ |
| 232 Madison Ave ., New York 16, N,
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| OUTAINE I'.S.A —87.25 cush only. Moncy back if
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100% SATISFACTION
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For YEAR-END STOCK CLEARANCE!
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JUMBO RADIO-ELEGTRONICS PARTS KIT!
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WANT Tﬂ SAVE REAL, MONEY ON PARTS? ., .

here's &

Well,
surplus inventary
odds & ende AT
A FRACTION OF
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Bob Henry,
WOARA
Butler, Mo.

I

New NC98
National

@%

Cash Monthly Cash
Down Payments Price

Sw-54  $5.00 $2.61 $49.95
NC-88 12.00 6.54 119.95
NC-125 20.00 10.89 199.95
NC-183D 40.00 21.77 399.50
HRO-60 54.00 29.00 533.50

11240 Wesl Olymp

132

#1500

18 monthly payments of $8.00
Cash price $149.95
Now for the first time, a crystal
filter, an S-Meter, choice of
electrical bandspread on ama-
teur or SWL bands, an RF

stage and 2 IF stages.

Write, wire, phone or visit either store today.

er 1,
Phone JP5

las Angeles &4 i

Ted Henry
wéuou
Los Angeles

e Gove...

LONG LONG TRADES

LOW LOW TERMS

10 DAY TRIAL

FAST PERSONAL
SERVICE

We WANT you to be SATISFIED
Ask any Ham about Henry

We have All National Re-
ceivers in stock for immediate
delivery, also National parts.

Missouri

T
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Broadcast Recorder
(Continued from page 43)

the lever farther to the left opens the
head-closing mechanism wide to give
full access to the heads and tape for
marking or cutting and simultancously
brakes the motors to hold the reels.
Actuation of the head-closing and proes-
sure-roller mechanism is controlled by
a dic and cams solidly positioned on
the control lever shaft by a D-shaped
hole. The cams actuate the mechan-
ism by means of grooved cam-follower
rollers. The mechanism is simple, posi-
tive, and not subject to abnormal wear.

The tape spooling control lever of
the coaxial system is interlocked to
the tape drive control lever by a posi-
tive pivot action so that neither lever
can be operated unless the other is in
the "Stop'' position. Moving the [cver
releases the brakes and varies the bal-
ance of torque in the spooling motors
by means of a rheostat to give control
of the rewind speed in cither direction.
This permits the user to rapidly shut-
tle the tape to locate any desired point
on the recl preparatory to utilizing
the "“Cue” position of the tape drive
control level.

The “Record” function is controlled
by a reetangular push-button located
in the lower head cover, This button
is positively interlocked to prevent ac-
cidental erasurc of the tape. It will not
function in the “Run” position. The
tape drive control lever must be in the
“Stop" position and the "'Record” but-
ton held down while the lever is moved
to "Run.” Returning the lever to the
“Stop’’ position automatically rcleascs
the “Reecord” button and. since this
must be done in order to place the re-
corder in “Cuc” or “"Rewind” condition,
this operation is virtually foolproof.

The design of the magnetic trans-
ducers used in this broadecast recorder
was a direct outgrowth of the special-
ized requirements of the motion pic-
ture industry’s rigorous requirements
for “CinemaScope” sound, a four-chan-
nel stercophonic system using mag-
netic sound tracks on both sides of the
sprocket holes.

All of the electronic components of
the broadcast recorder arc mounted on
a 514 -inch by 19-inch relay rack panel,
connected to the drive mechanismy by
multiple contact connectors. This am-
plifier panel contains the power supply.
crase and bias supply amplifiers. the
record amplifier, playback preampli-
fiers. and output amplificr. All low-
level cireuit filaments are filtered d.c.

The microphone input is a three-
contact jack, feeding a high-gain tri-
ode stage through an octal plug that is
adapted for a highly shielded miero-
phone input transformer with input
windings for 30 and 250 ohm inputs,
balanced and unbalanced. The output
of this stage is bridged by a bridging
input for high-level unbalanced sig-
nals. The record amplifier is a straight-
forward triode cascade system with
equalization to conform to the NARTD

RADIO & TELEVISION NEWS
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Depend on the COMPLETE line of ROHN
“SUPERIOR DESIGN’ towers and accessories

also

¢

i r_iM

N
" no.ﬁ tower

1 /\
H "All-Purpose” tower-
L1 s
Fultills ~5¢¢ of your geneeal
14 y
toner needs—is structurally s | |
M1 sturdh —vet coers Zoos than the ]
L well-known Kohn Noo 1o Tow.
L1 er fdeal for home and indus- |

ROHN
Fold-over tower

il installations, communia-
11 UON reguirements

CA

chimimates

[l o

sures fur greater strength md
stability. Permanent hot- Jdipped
ealvanized coaung. Dependabil-

Popular PT.48 has almost 50° of
sturdy tower within a compace 8" x

Avulable i haghts of 24, 32,
43, 50 and 04 feet!

Bath Towers Feature
THE ROHN
MAGIC TRIANGLE

For structural superiority, famed wrap-around
“magic triangle”
all-steel towers. Towers have full 2'27 wide
corrugated cross-hraciog welded to tubular
stecl legs. The exclusas e design assures depend-
able strength and permanence.

design o teatured in these

Heights up to 200" or
more when guyed

nditions ... will with-
=  stand heavy wind and
e Joading. Heavy
pauge  tubular steel,
clecrnaally welddd
throughout. Weather
s TeSIs TNt NON-cofrosing
dusebly coating provides
durable fimivh, Al sece
HH  vons in 107 lengths.
Only 2-4 manhours re-
quireal for instathng 50°
twwer!

P

1 stoeking nany ditferent tower
== models poriing tg 50 fr. ac u e ower . .
sl o 120 1 Fasy to d.n/1b For experimenters, TV service depart.
[T]  for st efficient servcing. Cal e ments and retailers, Use rhis kit with
T LISt ; g Ll Space Saver” T Cuts storage space : i i
[T wees Moacre Triengle” which in 30{,% ! BC Sp regular Rohin tower sections. Simple

and vasy to use,

= ROHN

o : : i 07 package’ T Magzie Triangle”™ de- 1 B .
et e peed toa pyramid shape Selt-supporting up to 4—
R X0 s G e e T i it progs . Telescoping
H signed o stand up ©tor years o 1w size upsard. ] Sturdy communication
| | o8 TlTe GYRens o) o T credses your overhead sy m or 'l\ tower that “stands ,| MﬂSfS
] AT, o T t nd e — cuts ship- L1l up” to s the stresses

mez osts Guahamaed throuch of weather and cdimatic ! Heavy-duty hot-dipped galvan-

a )

ized steel tubing and rigid joints
give extraordinary strength,
Quick installatron . . . mastate

i tuched to base—antenna fixed,

then mast hoisted quickly o
desired height. Uti.izes special
clamp and guy ring arrange-
ment. Flanged interior section;
cnimped exteriof section gives
mast stability that can’t be beat.
Complete with guy rings and

necessary erection parts. In 20,
30, 40 and SO ft. sizes. Bases

and ground mounts available.

and a complete line of ROHN accessories —a// galvanized

e
PEAK

ROOF
MOUNT

Heavy duty for quick. secure
mounting of tcower (0 top of peak
roof. Flanges hinged, fastened to
roof with 2 lag screws in cach
flange.

17 Far
| ROOF
MOUNT

For all types flat surfaces, 3~1”
solid steel projections permit first
scction of rower to be mounted
directly on roof mount by insert-
ing usual %” bolts.

i
L MAST

/@Q; BASES

Complete line of telescoping mast
hases for every requirement, ac-
commodating masts from 1"=2%4"
diameter. Also available—~drive.
in mast bases.

MAST
'N TV
TUBING

Heavy-duty, hot-dipped galvan-
ired steel tubing. Machined o
perfection. Extra sturdy joints
sloteed for full, perfect coupling.

ALSO AVAILABLE

Rotator posts for mounting rota-
tor to tower; House Brackets;
Guying Brackets; UHF Side Arm
Mounts; Mounts for Additional
Antennae on 2 Tower; Erection
Fixtures; Guy Rings; Installation
Accessorie¢s; and dozens of other
items!

~“ip PEAK and .{/ DRIVE-IN
7 n WALL BASE
"> MOUNTS <

Set on top of ground...3-4"
drive rods driven through base
into ground. First tower section
secured to rods with single bolt

SERVICE
TABLE

- L
R
[:]
Perfect answer for tefevision serv.

icing, glisplaz and storage. Truly
one of the finest of its kind in

For mounting of mast or pole to
roof or wall, Heavy-duty steel.
Variable sizes. Models for most

every need. in each leg. Instant erection. economy price range.
Designed and Manufactured Exclusively hw
For complete catalog and prices, Ro H N M t C
= anufacturing Company
GG ILEEE 116 Limestone, Bellevue  Peoria, linois
December, 1954 133
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The Finest

UHF
Converter

Ever

Designed

OUTPERFORMS
ALL OTHERS
IN THE FIELD

S39°5

v Precise Impedance Match
v Higher Gain

v Llower Noise Fuctor

v Automatic ‘on/off’

v Dual Speed Tuning

Check with your supplier today,
Also ask about the Model ‘99’
ot $19.95 , . . or write Depl. WM-4

BLOMDER-TOMOUE LABORATORIES, IMC,
Westfinld, Mew Jersay

| curve effected by a selective feedback |

circuit over the last two stages.

The erase and bias amplifier is a
balanced push-pull Colpitts circuit,
feeding the bias to the record head
from a separate winding on the oscil-
lator coil through a bias level control.

The playback preamplifier is of all-
tricde cascade design and conforms

| strietly to the NARTB playback curve.

The metering circuit is of the v.t.v.m.
type, with a selective switch to meas-
ure bias current, record current, and
output level. The bias reading has an
adjustment by which the meter read-
ing is set to 100 after the proper bias
has been determined for any given
type of tape. This makes it possible to
check the bias supply easily without
refcrence to an arbitrary value.

The output amplifier is fed through
a fader control, taking its signal from
cither the input or tape playback pre-
amplifier. This permits making A-B
checks during a recording with no
click to indicate switching surges. The
output stage is a cathode fellower.
with a plug-in transformer provision
for zero-level, 600-chm balanced line
operation.

From the foregeoing details, it be-
comies obvious that this new breadeast
recorder offers many advantages to the
recording engineer and the serious
audiophile. o~

SHIELDED ADAPTER
By ARTHUR TRAUFFER

E oceazionally run across amplifiers,

preamplifiers, and other pieces of an-
dio or 1est equipment, whieh use phono
pin-jacks for the mike input connection,
Since the conventional female mike con-
nectors do not fit phono pin-jacks, some
sort of adapier is needed to make a quick
connection. The writer made a simple
shielded adapter as follows:

As shown in photo at bottom, all yon
need is an Amphenol 73-PCIM (or
equivalent) chassis unity, and a common
phono pin-plig. Total cost about 25¢.

The assembly is shown in the photo
at the left. Remove the nut, washers,
and lug, from the chassis unit.  Insert
the pin-pleg in the hole in the chassis
unit, as shown. and solder all around at
the joint 1o mahke a secure assembly, The
two parts can be held in a vise or C-clamp
while doing this soldering. Now pass a
short length of bhare copper wire (about
22 gauge) through the uwnit and soldere
at hoth ends, as w=unal. You now have
a shielded adapier that will fit any fe-
male mike connector to any phono pin-
jack. —3

(Left) Methed for assembling the shielded
adapter. (Bottom) Components required.

i T*~SOLDER

PASS A WIRE
ALL THE way
THROUGH

SOLDER ALL
AROUND

SOLDER
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NEW EICO PROBES™

L.

SCOPE DEMODULATOR PROBE

KIT $3.75 WIRED $5.75
LOW CAPACITY PROBE
KIT $3.75 WIRED $5.75
DIRECT PROBE
KIT $2.75 WIRED $3.95

SPECIAL . .

Al 3 5Eu-p.=. 'P"'"Db+;
WIRED $14.95

VIVM PROBES

VTVM RE PROBES
KIT $3.75 WIRED $4.95

PEAK-TO-PEAK PROBES
KIT $4.95 WIRED $6.95

*‘E-“:_;::::.:]J;:"-E‘ i
Sensational High Voltage Probe

Model HVP-2 ... ONLY $4.95
©54

le $9igs

Extends range of VTVMs & VOMs to 30 KV

. '® *pat. pend.
! ) B Write for FREE Catolog RP.12

ELECTROMIC [NSTRUMENT CD.. [NC.
B4 Wiihers Streat # Braskiyn 10, M. Y.

Steve-Ei brings you Fully
Guaranteed tubes for one year at Below
Wholesale Prices. All tubes individually
boxed.

183 52 | 657 .49 12BE6 .41
155 .46 | 65N7 .54 1257 .49
174 46 | 678 56 125N7 .51
1X2A b1 6Veé 39 1978 .64
6AGS .51 6W4 44 258Q4 .66
SAKS 66 | 6X4 36 | 2516 .38
6AC7 73 | 7C4 A9 | 25w4 47
SALS 39 1246 46 5085 A7
6ATS 37 12AT7 .56 57AS .49
6AUS .43 12AV7 .58 575 .49
6BCS 47 12AX4 .52 11723 .39
68G6  1.19 128A6 .43 807 99
6BQ6 .81

fees 4 Write Depl. RN-12
&l6 ‘86 for complete list of

tubes and other

Minimum order $5.00.| borgoins.

FREE 1955 Catalog!
STEVE-EL Electronics Corp.

1 Rends B Mew York 7, M, ¥
RADIO & TELEVISION NEWS
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| Spot Radio News
(Continued from page 16)

The televised picture can be photo-
graphed with an open-lens camera to
obtain well-defined pictures for a per-
manent record.

THERE ARE STILL A NUMBER of tech-
nical problems, affecting the national
defense, to be solved, according to the
Department of Commerce's National
Inventor's Council.

Specifically. it has been revealed,
there are about 200 problems, and
many of them obtain in the field of
clectronics. The government reports
that some divisions of the military
need a coaxial r.f. switch, miniature
hermetically - sealed transistorr car-
tridges. and a precision method for the
growth of large single silicon crystals.

Because of the diminishing supply
of natural quartz. the military has
asked that synthetic quartz and all
piezoelectric materials which offer a
possibility as substitutes should be in-
vestigated. Materials now under study
by the Signal Corps and a number of
university and college labs include
aluminum phosphate crystals, nephe-
line. tourmaline, and various tyvpes of
water-soluble cryvstals.

Improved electronic telegraph print-
ers are also urgently nceded. Wash-
ington says, Existing approaches have
been on the basis of producing an elec-
tronic printer having high speed. or up
to 300 words-per-minute. However. it
has been found that at these high
keving speeds. the pulse lengths of the
standard teletvpe code are so short
that thev have an inherent deleterious
effect on high-frequency long-range
radio operation. Some work has been
done on schemes which seek to over-
come this problem by using other
tvpes of transmission code. One type
investigated employs multi-tone trans-
mission of five audio fregquencies. As
with the standard teletype code. these
five frequencies would afford thirty-
two possible “on' and “off,” o1 “mark”
and “space’ combhinations. However,
they would be transmitted simultane-
ously. as a single tone., thereby per-
mitting transmission at five times the
speed of standard teletvpe signaling.
using the same code pulse length. It
is felt. though. that there would be a
great disadvantage in going to an-
other type of code, because inler-oper-
ation with existing equipment would
not be possible. It would be more de-
sirable to provide an electronic printer
that would operate from standard tele-
tvpe code. Definite consideration
should be given, the council declarves.
to the provision of an electronic print-
er to replace the existing mechanical
printer that will operate at a speed of
100 words-per-minute. It is believed
that the design and development of
such a device would result in a light-
weight and simple printer.

Solutions to these problems or ideas
that might lead to solutions can be

December, 1954
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Look for this brand mark
—only genvine Perma-Tube
gives you this protection

Here's why PERMA-TUBE backs up quality service:

1. PERMA-TUBE IS CORROSION-PROOF . . . it's treated with vin-
synite—then coated inside and onrside with a metallic vinyl resin
base. It's guaranteed to be free from rust in a salt spray test of
500 hours minimum to an American Society of Testing Materials
Specification B117-49T. This assures long life.

. PERMA-TUBE IS STURDY . . . it's made of special. high-sirength
J&L Steel.

. PERMA-TUBE IS EASILY INSTALLED . . . it’s the only mast with
botl ends of the joint machine titted.

Here's proof of how PERMA-TUBE resists corrosion:

. 1. Coated Mechanical Tubing . . .
. note thot galvanized coating is
gone and underlying steel is se-

4 verely corroded.
§ 2. Coated Mechanical Tubing ... note

£ that paint coating is nearly da-
'{q stroyed and zinc toating is cor-
A roded.
)

3. Galvanized Mechanical Tubing . ..

! l note zinc and steel are corroded.
'E" 4. PERMA-TUBE . . . note that Perma-
Test samples after 1440 hours Tube is relatively unharmed.

ASTM salt spray test

For further details on product and installation,
write for a copy of the Perma-Tube booklet,
Jones & Laughhn Stcel Corporation. Dept.
495, 3 Gateway Center, Piusburgh 30, Pa.

STEEL CORPORATION — Pittsburgh
135
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SAVE ON INSTRUMENTS!

® do better testing with your old instruments
® avoid buying new ones you don't really need

No sooner do you huy one expensive
new test instrument |h1n another new
type conies ajong that is supposed to be
better.  But is it?

Almost any radio-TV man has paid
good moncy for instruments he didn't
really need. And lots of perfectly goomd
old instruments arc gathering dust on
benches becanse their guners Jdun’t know
how to use them to best advantage.

That's  why Rufus Turner’s book
BASIH ELECTRONIC TEST INSTRU .
MENTS can save you money and help
you work fa-ter and more 1nurmlx in
the bargain. It’s a down-to-earth instru.

The instrument
guide for
SERVICEMEN,

AMATEURS,
EXPERIMENTERS

BASIC
ELECTRONIC
TEST INSTRUMENTS

by Rufus P. Turner
254 pages, 171 illus., P'rice only $4

Just what Instruments do you reafly
need—and why?

This great book answers your insttument
questions . . . saves you money . . . helps
you work better. faster and more accurately,
Covers all standard types ifrom simple
meters to capacitance checkers, oscillators,
'scopes and dozens more. Alsg gives full
details on the newer ones such as grid-dip
oscifators; TV sweep and marker Denera.
tors; TV linearity pattern and sQuare-wave
generators;distortion meters and many maore,

ment goide that can help you in dozens

u! warys—irom showing new uses for old

instiuments— to lrelping you extend their

ranges uul wodernize them, to explaining

work ~1\n|1. short cuts nul avouding un-
ecessary instrument purchases.

Over 60 tapes . from the latest
T\ pattern gencrators to special-purpose
bridges. generalpmirpose instruments and
all the old standbys . . . are clearly de-
scribed and their uses explained.

CHOCK FULL OF TIME-SAVING
INSTRUMENT TIPS

Yon see exactly how to mse VOM's,

oscilloscopes, etc., in new  time-saving
wiss Yon learn to make an accurate
br l(lL(‘ from old instruments: how to

speed Aapand greatly simplity TV service
by nsimg power drain measurements; how
to calibrate shumts and multipliers; how
to measure r-f impedanice with a simple
Tetwork; how to get th most out of
a wrid-dip oscillator L . .
and scores of other
money-saving tips, Use
conpon today for to-day
FREE TRIAL.

Dept. RN-124, RINEHART & CO.. Inc: i
232 Madisen Ave., New York 16, N. Y,

Send  Turner’s BASIC ELECTRONIC TEST TXN. ]
STRUMENTS for 1o«day FREL EXAMINATION, ]
If 1 decide to keep bovks 1 owill then remit $4.00 plus
postage. Otherwise 1 will retarn book postpud promptly |
and owe sou nothiug, ]
NN i e e i, []
Adldress o i it [ ]
City, Zone, SEe. Lo i [ |
GQUTSIDE V.S l Price £5.50, cash only. Money back if hook is l
riturnied postpnid in 1o daps.
------------------d

smooth, accurate hole in metal,

Punch. Easy to operate . . .

Co.,

- -— .
gnsﬁtss
1 53

[E‘i'}

o

L)

SAVE HOURS OF WORK

quickly moke round, square,
key and ‘D'’ openings with
Greenlee Rodio Chossis Punches

In 1'% minures or less you can make 2
bake-
lite or hard rubber with 2 GreenLER
simply turn
with an ordinary wrench. Wide range
of sizes. Write for details. Greenlec Tool
1892 Columbia Ave., Rockford, 11l.

g

New York's Radio Exchange
AT PRICES AS NEVER BEFORE
WHOLESALE AND EXPORT ONLY
STANDARD BRANDS FIRST QUALITY

FULLY GUARANTEED
JAN and NON-JAN

Each Eac

5000 1A7GT $ .49 15000 6JSGT $ 35
10000 1C6 .10 10000 6G6G .38
3000 1D86T .60 S000 6K6GT .48
2000 1HSGT .39 S000 6K7G .28
1000 1LAG 4% 5000 6L7G .35
2000 1N22 4% 1000 GN7G .60
5000 1N4YA .58 5000 6S7G .35
5000 1S4 .38 2000 6SA7GT .50
1000 2A7 .25 2000 65G7 .45
10000 387 .35 2000 6S17 .45
3000 3D6 .35 3000 6SK7 a2
6000 GAB7 S0 2000 G6SK7GT .45
6000 6AC7? .69 8000 G6SH7 .45
3000 6AGS .45 1000 6US N-13
2000 GAKS .70 5000 6XSGT .38
000 687 70 5000 6Y7G .24
5000 G6BA6 .42 1000 7C5 .57
2000 6BEG .42 1000 7C7 .57
5000 6BSG .29 2000 724 .49
5000 6C8G -42 1000 12JS5GT .38
5000 6C6 .38 1000 12K8 43
5000 6D6 45 5000 12SC7 .46
2000 GES .50 15000 125K7 a6
5000 GFS .27 5000 12SR7 a6
5000 6F7 .35 1000 125)7 a2
5000 6F86 .38 1000 1223 19
5000 6C6 .38 2000 19 19
5000 6H6 .33 sS000 78 .49
5000 GMGGT .27 10000 89 06
10000 6Js .39

IN WHOLESALE QUANTITY ONLY
HUNDREDS OF OTHER TYPES
Receiving, Transmitting, Radar, Kly-

stons, Magnetrons, also Micro-Wave
Test Equipment

MINIMUM ORDER $1.00

ICS. INC.

135 LIBERTY STREET NEW YORK &, N. Y,

PRONE WORTN 4 B2ZBX

CABLES: TELSERUP J
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sent on to the council where they will
be examined and evaluated.

OFFICIAL PERMISSION to start “pay-
as-you-see” broadcasting has been re-
quested by the prexy of Skiutron TV,
which holds a franchise to operate
the "“Subscriber-Vision” coding and
decoding systemy. In a petition filed
with the Commission, it was said that
subscription TV offered the best and
most immediate method of solving the
ultra-high problem.

Pointing out that the FCC needs no
further evidence of the economic plight
of whf. stations, the code-picture
operator said that none of the recom-
mendations made for assisting ailing
u.h.f. stations has the inherent poten-
tialities for the u.h.f. broadcasters that
subscription television service can af-
ford.

“We believe,” the brief continued.
“that a u.h.f. station will be able to
derive sufficient additional revenue
from 35 hours of subscription television
service per week to enable it to build
an audience, and thereby compete ef-

fectively with the established v.h.f.
stations.”

The three-year head-start in sub-
scription TV proposed, it was said,

would furnish to each u.h.f. operator
an opportunity to improve substantial-
ly his economic situation. Instead of
trying unsuccessfully to compete with
the v.h.f.s for the advertising dollar,
Washington was told, the u.h.f. sta-
tions with subscription television will
then be able to transmit selected pro-
grams of a type and quality not now
available. And the sale of uh.f. con-
verters and adapters, now the bottle-
neck, the petition added, will thus
receive a direct stimulus by the Com-
mission’s adoption of the modification
proposed; for a large segment of the
public will then be willing to add con-
verters to their receivers. so as to oh-
tain a supplementary service that does
not now exist.

THE ARMY SIGNAL CORPS will pro-
cure approximately two-million tubes
during the fiscal year of '55 for its own
use, and about two and a quarter-mil-
lion tubes for the Air Force. About
200 different types will be purchased
for the Signal Corps and 130 types for
the Air Force.

Some of the more popular types that
the Signal Corps will use include 1AD+,
iNT0, 1S5, 6AQ5, 1LH4, 1N21B,
2D21W, 6V6GTY, 6X4W, and 1R5. The
latter is particularly important to the
military; for the Signal Corps will
need 297,000 and the Air Force over
400.000. Also high on the Air Force
list is the 3Q4; they’ll be using over
267,000 of this type. Another key tube
on the Air Force spec list is the
6SLTWGT; over 75,000 will be bought.

THERE WERE 408 TV stations in oper-
ation, as this column was being pre-
pared, according to official Commis-
sion records. Three stations, two in
Louisiana and one in Sioux City, Iowa,

| all v.h.f. units, have gone on the air

RADIO & TELEVISION NEWS
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CRYCTALC wliororymmr

Largeot selection in the workd!

NUMBERS LISTED ARE FUNDAMENTAL ALL CRYSTALS TESTED FOR ACTIVITY!
FREQUENCIES IN KILOCYCLES 1-DAY SERVICE FOR EVERYTHING IN STOCK!

B2 Aot 69 [NOVICE Frag pusicma

FREQUENCIES

BAND . 99c¢

1015 2490 2855 3150 4305 5820 GA73 3 7350 7625 7860 6083 3 £310 8550

1110 2435 2860 3156 4445 5825 6475 1358 3 1630 7866 7 8090 8316 7 8558 3 Lots of 10 or more.

1129 2505 2665 3160 4450 5350 6500 7366 7 7633 3 7870 8091 7 8320 8560 $1.25
ol oot st s B ekl e e gl g mptndiviductly gt e BIPITETELELCEISRECI LI ELE

1525 7520 2880 3175 4540 5900 . 6540 1383.3 7650 7880 8108 3 8333 3 8573 3 YOUR CHOICE OF FREQUENCIES!

1900 2825 25 3200 4580 5307 5 €550 73917 7638.3 7883 3 K110 a0 8575

1915 7330 2890 3702 4610 5925 65733 MO0 7660 7890  Blig 7 8341 7 8580 3701, 3702, 3703 through 3748
1930 2535 2895 3205 4620 5955 6575 7406 7666.7 7B91.7 8120 8350 85833 8 0 M ETE R N

1940 2505 2900 3210 4635 5975 6500 7406 6 7670 7900 8125 4358 3 8590 in steps of | KC.

1950 2550 2905 3220 4680 5995 6606 6 7408.3 7673.3 7906 6 2130 8360 _ 8591 7
1965 2557 2910 3225 4695 6000 6625 7416.7 7675 7908 3 3133 3 8366 7 £600 000000000 0000000000000000000000000000

2015 2860 2915 3230 4710 60066 6640 7425 7680 7910 8140 8370 86066
2017 7565 2320 3235 A735 6025 6650 7433.3 7683.3 7916 7 8141 7 8375 8608 3 7176,7177,7178 through 7198
2020 2570 2925 3240 4780 6040 6740 7440 7690 7920 IS0 8380 861D in st i1 KC
2025 2875 293 3790 4785 6042 6773 3 7441.7 7691.7 7925 153 3 8383 3 8616.7 in steps o o

2035 2580 2935 3300 4B1S 6050 6815 7450 7700 7930 3160 83%0 8620 Y
2000 sas 0 GO M2 €073 3 €840 74s83 7106 6 19333 163 4 8331 7 862 DO0O0000000OCO0000C000000CH000LUDOULOUL

2055 2500 2945 3320 4840 64733 MBE 7 71708.3 7940 166 7 3400 8630
2360 2595 2950 3340 A84S Slos 28227053 1107 7301 7 a1v0 | Bace s ses DOUBLING TO 3588, 3589, 3590 through 3599

8631.
2085 2650 2955 3410 4852 5 6106 6 ssno 7475 7716.7 7950 8173 3 8408 3 8640 .
090 2655 2960 3420 AB0 6125 6973 3 7483.3 7720 7958 3 B175 3410  B641.7 40 METERS: instepsofl KC.
i B me e S 4 m e R B i e i ———
1 665 2970 34
130 2670 2975 3500 4350 6150 7025 7506 6 7733.3 7970 8190  B425 8660
2135 2675 2980 3510 4935 G173 3 7040 7508 3 7740 7973 3 8191 7 8430 8666 7 SINGLE SIDE BAND—FT'24] 'A
i O R i 7
195 2685 2990 364 07
300 269 299 3655 51275 6260 7¢75 7520  7758.3 7983 3 8208 3 B4l 7 3675 Low Frequency CrySfals 9c
305 2695 3005 3680 5165 62066 710 7525 7760 7990 8210 8450 8680
320 2705 3010 3700 5180 6225 71,66 7530 7766 7 7391.7 8216 7 8458 3 3683 3 Lots of 10 or more. Fach
350 2710 3015 3760 5235 623F5 712 75333 7770 8000 8220 8460 8690 Lots of 5 or more. Each e 89¢c
355 2715 3020 3800 5245 6240 7140 7540 77733 8006 9225 8466 7 8691 7 Individually. Each 99¢
100 LB S 33 2133 1oy 7950 1B 800 S sa133 Mr13 Br00 A L e e o o
b5 275! 30 394 133 16 9233 3 8473
370 2755 3035 3955 5305 6275 7173 3 7558 3 77¥3.3 8010 8240 8475 8708 3 :“’g m m lg(ll tgs ASE :z? :23 :2% :7rg :;'5 :;;
2375 2760 3040 3980 53275 6300 7175 7560 7790 _ 8016 7 8241 7 8480 8710 T HH H Hh & ‘g’ . s A e
390 2765 3045 3990 5335 o306 6 7200 7566 7 7791.7 BO20 4250 8433 3 8716 7 “ 4 455 458 462 i Ll 473
@ oun mt e ne bl ko e gn o ue, u
430 2775 3055 .
435 2780 3060 4095 5435 6335 7240 7575 7808 3 8033 3 8266 7 8500 8730 MISCELLANEQUS & SHIP BAND FREQUENClES
430 2785 3065 4110 5545 6340 7273.3 7580  JE10 8040 8270 8506 6 8733 3 81.95 KC_ 0l tube type (ed § 210 ke b o
442 2790 3070 4135 5582 5 6350 7275 7583 3 7816.7 804l 7 8273 3 8508 3 8740 % .k i Te Ued in g oe e | ‘..'. 1.¢ 2. 99
450 2795 075 4175 5587 5 6362 7530 7820 8050 8275 8510 87417 ke aky) 99 B L :

215 308 4215 6373 3 7306.6 7591.7 1825 8058 3 8280 8516 7 8750 in oetal K
2060 2825 3100 4220 5687 5 6375 7308.3 J600 7830 8060 8283 3 8520 r S 188 1
465 2830 3110 4255 5730 6405  7316.7 ms 6 7833.3 BOG6 7 8290 8525 Aresiiz e n H
470 2835 3130 4295 5760 6406 6 7325 7608.3 7g40 8070 8291 7 8530 Hi ]
475 2340 3135 4300 5775 6425 7333 3 76107 74l 7 2073 3 8300 85333 catf Gon 7
480 2845 3140 4330 5782 5 6440 7340  7616.7 7850 8075 8306 6 8540 \
2485 2350 3145 4340 5300 6450 7341.7 7620 7858 3 3080 8308 3 8541.7 o

i

Lots of 10 or more. B, .o oieeeinennns
FT-Z 43 Lots of 5 or more. Eiv. o vsnnocancveas- 3gec 34c
Individually. En. . .................. 49¢
4035 4980 5660 57733 5880 62735 6400 6725 6375 7475 7673 3 7825
4080 5030 5675 5780 5906 7 6275 6406 6 6750 6900 7506 6 7675 74733
4165 5205 500  S806 7 5940 6300 6425 675 6925 1525 7106 6 7815
4130 $300 $706 7 SE40 5350 6325 66733 6800 6350 75733 M5 7906 6
4280 54375 5725 5852 5 5973 3 6350 6675 6806 6 69715 1575 77713 3 1925
8397 5 5485 5740 5873 5 6240 6373 3 6825 7450 1606 6 7779 7973 3
4490 5500 5750 5875 6250 6378 6706 6 6850 1473 3 7625 7806 6 7975

ZIZx00 ] R
PEPEERYOPVERPOPVOLELOEY

wwbwwbbbbhwbmwbhiﬂbhb'whininia'

HRRNRNNNRNNNNERBNNERRNRRN R
o

An0n KC B Lo
tu. Oon M‘ 'I‘\I'e SIS Bluey In
CH-1 bolder 1.99

CR--I A tn.:s Mf 10 or more, hl-,.n.. a 69 _ - "
nts of § or mure, - c
Indivitually, Ea. ..... 79c c COMPLETE SETS

SCR-508 Set of SO FT-211 c1y-1als $25.00  SCR-609 Set of 120 F
S350 0 g M0 7180 TR MM, %0 40 B4 B SCR-509Sef ofSOFT-213erytal<$32.00  SCR-610 Sel of 120 F
6450 6550 6890 7160 7550 8007 8200 234 8340 8400 SCR-510 et of SO FT-243e1y-141-$32.00  TRC-1. TRC-3. TRC-4

SCR-536 Set of 2 FT-243 cry-tuls P.U.R.  SCR-608 Set of 120 I
Lots of 10 or more. Ea......
FT‘] 71 Lots of § u:’ more. Ei - .89c 79c Dc-34 & Dc-35 CRYSTALS 99
Individually. Ea, .......99¢ c

Your Choice. Ea. only .......

2280 2415 2630 30105 3500 3667.5 3825 3995 4255 54925 Pin Spacing 3,". Pin Diameter .1875".
22825 2435 2665 3175 3510 36825 3870 40125 4230 6000 2415 2643 2894 3161 3420 750 3905 4055 4215 4435
2290 2442.5 2725 32025 3520 3695 3880 40375 4310 6210 2422 2665 2895 3190 3485 760 3920 4065 4235 aa40
2300 2467 2780 32055 3550 3700 3945 4050 4345 7165 2435 2685 2399 3201 3500 3765 3925 4080 4240
2305 2470 2835 3215 3562 37125 3950 4080 4350 7950 2446 2710 2925 3270 3520 3770 3935 4085 4255
2320 25325 2911 32375 3569 3760 3955 40975 4360 2000 2466 2711 2926 3273 3540 3775 3940 4090 4275
11518 1940 2340 2545 2940 3250 3570 3790 3966.5 4110 4400 9200 2467 2725 2960 3280 3550 1) 3950 4280
1562.5 2010 2360 2550 2967 33225 3580 38075 3970 432 4735 9590 2478 2732 2971 3297 3575 37925 3360 40975 4305
1738 2030 32 2258 2390 2557 2950 400 36375 3310 3975 417/ 5200 2491 2745 31 35 807 5 3965 4115 4310
1746 2040 2260 2405 2582 3010 34225 3660 38125 3980 4245 5225 2500 2764 3000 3311’ 3610 3825 3985 4130 4325
2510 2775 3010 3365 3530 3830 3995 4135 43
2521 2716 30218 33!5 3650 3850 40125 4150 4345
TERMS AII items subject to p rior sale and change of price without notice. 2540 2807 307753 3555 3855 4015 4155 4350
f1N il' llthl Ml ll\ Tr\l Dﬂlt'!" MUST he accompanied hy 2586 2816 3095 3395 65 3870 4020 4175 4370
check, cash er Mor Wi “in ) 0.0, (AL[HIII\IA (BUYEIS add 2587 2831 3117 34125 3680 3885 4030 417754
sales tax 1NCI BEAD l‘l(l)\lhl.\TH\ So DIt CRYGTAL FOR POSTAG b
ALL _CRYSTAL  ORDERS—INDIC SECOND CHOICE rnsqu:nclzs WHEREVER 2605 2851 3149 34225 3695 3850 4035 4192.5 43975
SUBSTITUTION MAY BE MA E 2625 2853 3155 3462 3700 3895 4050 4210 4415

U. S. CRYSTALS, INC., ..
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COMPLETELY
SERVICE...

COLOR TV

with only two
NEW instruments!

RAINBOW GENERATOR,

Model 150
Patent Pending

NEW CIRCUITS incorporoted in this instrument
greatly simplify the TEST ond ALIGNMENT of
color TV circvits. NEW LINEAR PHASE SWEEP
produces the COMPLETE PHASE RESPONSE
CURVE,ossuring greoteraccurocywithfosterolign-
ment ond eliminotion of color bar drift problems.,

APPLICATIONS

* MASTER PHASE CONTROL test ond olignment
¢ CHROMA DEMODULATOR test ond olign.
ment (either 1/Q or R-Y/B-Y) « QUADRATURE
TRANSFORMER test ond olignment o MATRIX
CIRCUIT test ond olignment « BURST AMPLIFIER
test ond alignment ¢ PHASE DETECTOR CIRCUIT
olignment for reference oscillotor « REACTANCE
CONTROL ond REFERENCE OSCILLATOR odjust-
ment ® 3.58 MC TRAP olignment « TROUBLE-
SHOOTING ond PHASE ALIGNMENT in the
home by picture potierns.

WHITE DOT GENERATOR

Model 160

THE WHITE DOT GENERATOR ENABLES COM
PLETE ALIGNMENT OF AlLL COLOR CONVER-
GENCE CIRCUITS PLUS SWEEP CIRCUIT LINEARITY
AND SIZE, AS WELL AS GENERAL TROUBLE-
SHOOTING BY SIGNAL TRACING,

APPLICATIONS

* DYNAMIC CONVERGENCE—verticol and hori-
zontal test ond odjustment ® DC CONVERGENCE
—test ond odjustment « DEFLECTION COIL—
positioning for best convergence = BEAM
MAGNETS —olignment for best convergence
= DYNAMIC PHASE ADJUSTMENT —verticol ond
horizontal © FOCUS—test ond adjustment of
DC ond dynamic focus * TROUBLESHOOTING
of oll circuits offecting convergence o LINEARITY
—test ond adjustment of horizontal ond verticol
sweep lineorily

FREE LITERATURE ON REQUEST

WINSTON ELECTRONICS, INC.
Dept. 101, 4312 Main Street
Philadelphic 27, Pa.
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and boosted the number of commercial
TV broadcasters.

ANOTHER MOVE to spark u.h.f. was
made by the Commission, when they
issued a ruling stating that telecasters
could now own five v.h.f. and two u.h.f.
stations. The proposal to increase
ownership was made a year ago and
the network owners agreed that the
plan would serve to stimulate interest
in the high channels.

Madame Commissioner Fricda Hen-
nock dissented, asserting that addi-
tional ownership by multiple owners
would not serve to solve the u.h.f.
problem. In her opinion the revised
rule sanctioned monopoly. She also
felt that the numerical limitation did
not take into account locations and
markets of singly-owned operations.

Pending a firm decision on the high
channcls by the Senate investigating
committee, a ruling on satellite or

telccasters. At this writing, only the
grants shown on this page were ap-
proved.

THE COMMUNICATIONS ENGI-
NEER has played a stirring role in
American industry and he will con-
tinue to blaze new trails that will
benefit everyone. So viewed Merle E.
Flocgel of the Commission, during an
address in Houston, Texas, before the
IRE professional group on vehicular
communications.

Describing the progress made in
traflic control through mobile radio,
the FCC spokesman said that onc of
the more recent dcvelopments has been
in the regulation of auto traflic along
the turnpikes; the high speed toll roads
now springing up all over the land.
He felt that the successful operation
of these new wide-lane roads would
not be possible without adequate com-
munication.

slave-station operation, and other com- Doctors and veterinarians,

plex hearing-room actions, few au-

thorizations were being issued to new  audience was told,

whose
practices are in remote arcas, the IRE
have also found

NEW TV GRANTS SINCE FREEZE LIFT

Continuing the listing of construction permits granted by FCC since
lifting of freeze. Additional stations will be carried next month.

FREQUENCY POWER?

STATE CITY CALL CHANNEL {mec.) [Video)

Culif“orniu Sacramento ... ... .. 10 192-198 316
Visalia ..., 43 644-650 22.13
Florida ampa ..., 13 210-216 316
Indiana Fort Wayne ... ..... 69 800-806 99.1
Michigan Grand Rapids  ,....... 23 524-530 216
New York Binghamton ... ..., 40 626-632 190
Texas Ft. Worth . .. ... 11 192-198 222
Virginia Petersburg .. ... . 8 180-186 316
West Virginia Huntington .. 13 210-216 238
NEW CALL LETTER ASSIGNMENTS

Florida Tampa WFLA-TV 8 180-186
Michigan Grund Rapids KCRG-TV 9 186-192

‘ERP=(effective radiated power, kw.) . . =Call letters to be announced

NEW TV STATIONS ON THE AIR

(As of November 25, 1954)
The following new stations bring the lists published in previous issues up to date.

FREQUENCY VIDEO VIDEO
STATE, CITY STATION CHANNEL RANGE WAVELENGTH POWER
{(IN MC.) (IN FT.) (IN Kw.}
Alabama
Montgomery WSFA-TV 12 204-210 4.79 316
Indiana
Waterloo-
Ft. Wayne WINT 18 476-482 2.06 20.5
Kansas
Wichita KAKE-TV 10 192-198 5.08 316
North Carolina
Chapel Hill WUNC-TVt 66-72 14.61 100
Tennessee
Jackson WDXI1-TV 174-180 5.61 56.2
Wisconsin
Milwaukee WTVW 12 204-210 4.79 251
Wausau WSAU-TV 7 174-180 5.61 89.8
Canada
Calgary,
Alberta CHCT-TV 2 54-60 17.8 100
Saskatoon.

CFQC-TV 8 180-186 43 100
WTOV TV channel 27, Norfolk, Virginia, has gone off the air. KOPR- TV channel 4, Butte,
Montana, has been temporurlly suspended.

The freguency of the videc carrier = 1.25 4 channel lower freq. limit. Total number of
TV stations now on the air in U.S.: 410 (122 of which are u, h. £.) {Educational,

RADIO & TELEVISION NEWS
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that radio-communication systems are extremely heneficial
not only in serving humans, but livestock on the farms
throughout the country.

Motion picture companics have also found radio com-
munication almost indispensable to their operations, the
FCC expert continued. When shooting out-of-door scenes,
radio contact has been found to play an important part
in coordinating action of widely separated groups, serving
to time appearance bhefore the ecamera with split-second
preeision.

The FCC report also disclosed that radio equipment is
now installed on vehicles used in conjunction with the
maintenance of buildings and grounds of large universi-
tics, in orchards and cemeteries, on ranches, golf courses,
and hunting clubs; and it will also be found installed on
lift trucks used for material handling in warehouses, fac-
tories, and refineries. Even some of the drive-in restau-
rants have hegun to use two-way for relaying orders from
the ear hops to the kitehen.

One of the most novel applications has been in the ad-
vertising field for skywriting, it was revealed. It's no
longer necessary for a skywriter in a single plane to trace
his message slowly in the sky. Instead. seven planes, flying
at uniform speed, in straight-line formation, one along-
side the other, can rclease puffs of dense white smoke at
proper intervals and form a stream of block letters, or a
single Jetter. This is done by controlling the valves in
the smoke ehambers by coded signals, which are trans-
mitted by radio from a command plane, usually the center
one of the seven. A separate signal automatically controls
the valve in each plane.

In his opinion, the FCC expert said the most important
role of the communications engincer is that of designing
a system that will assist in coordinating the activities of
an organization and thereby redueing non-productive time
to a minimum. Certainly it is evident, he stressed, the
book shows that American engincers have met his chal-
lenge and rung up an enviable record of achievement in
radio-communications industrial history. S L.W.
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1955 The new 1955 TV manual is the
o . _' 8coop of the year. Covers all im-
TclEV]SlO“ portant sets of all makes in one
———— giant velume. Your price for this
Sorvicsing Information | mammoth manual is only $3. This
super-value defies all competition.
Other volumes at only $3 and 8§2
.4 each. Each manual has a whole
R year of service material. Includes
o m i all data needed for quicker TV re-
oremcs TERLICATIHS | pairs. Practically tells you how to
== | find euch fault and make the repair.

= .. DMore pages, more diagrams, more
New Edition gervice data per dollar of cost. Get
Covers all important 1955 Sets the best for less. Get SUPREME.

TELEVISION SERVICING COURSE
Let this new course help you in TV servicing.
Amazing bargain, complete, only $3, Full price tor
% all lessons. Giant in size, mammoth in scope,
4% topies just like a $200.00 correspondence course.
-,"'-Lensull.\' on picture lanlts, circuits, adjustments,
T YW short-cuts, UHFE, allgnorent tacts, llilus.$
{ ' antenna problems, troubie-shooting, test

S . equipment, picture anulysis. Special, only

= RADIO DIAGRAMS

Newaest

llere 15 j0IF colplete source of gll
| nmesslad FEAIMIO) diagraliis and service data
Losins i 3TN [hinn most recetit 1adlos
Most - Oftont Newdedd |k pre-war ulid dimeis; home radlos, au
sets. combinations, chapgers. and Dort
J()_“I‘ ables. Seosational values, Sull sold at
D pre-Korean prices. Only $2 for most +ul
it Laery Radio wahual contains large
y \’)l() sehirmuitics,  all peeded alignment tacts,
I\A pa:ll‘ lists, v(iln:z}- values, trimmers, dial
o~ stilbging (VI RS ~EIl 1 | B All
I)I \(‘lRt\i\lb vod in prw larse mosze; Rlaxll nielus
£ p alapil 193 Bges. Nev colibul at il tar a
ol Serrwing Information comblete list of these low-priced maouals,

Y I -
b 7 }J reme P i [’l 1ca f]' ons

Sold by All Leading Parts Jobbers
December, 1954

Replace with RRco. rectifiers and diodes and insure
long life and dependable performance ahead. Thou-
sands of servicemen agree they’re wonderful medicine!

SELETRON "_' Millions in use in radio and

SELENIUM ||*.‘ TV...as original equ.pment
RECTIFIERS L= and replacements.

j— Video Detectors ING0 and

G"M:.'é'n";': IN64. U H.F. Mixers IN72

and IN110. Other R.E.T.M.A.

# types available too.

We also manufacture germanium transistors,

®P

SEE YOUR FAVORITE PARTS JOBBER
Seletron and Germanium Division

RADIO RECEPTOR COMPANY, INC.

In Radio and Electronics Since 1922

SALES OFFICES: 251 WEST 19TH ST., NEW YORK 11, N. Y.
FACTORIES IN BROOKLYN, N. Y.

UPREME 1955 TV Manval

COVERS ALL POPULAR SETS

Supreme TV manuals have all needed

service material on every popular TV set
of every important manufacturer. Here is
helpful, practical, factory-prepared data
that will really make TV servicing and
adjustment easy for you. Benefit and
save with these amazing values in service
manuals. These giant TV manuals have
complete circuits, alignment facts, test
patterns, response curves, service hints,
all recommended changes, voltage charts,
waveformis. and many double-page dia-
gram blueprints. Here is your TV service
material to help you do more expert work
quicker:; and priced at only $3 and $2 per
manual covermg a full year of material,
Be ready to repair any model by having
in your shop all nine TV volumes liste
in coupon below. Or try the new 1955 TV
manual to see what an amazing bargain
you get for only $3. Send trial coupon for

prompt shipment, or ask your jobber,

The repar of any tele

dision set s really slmple
with Supreme TV servce
manuals. kvery -et is cov-
ered in a practical manter
that will slmiplity trouble-
~hooting and repair, This 1
the help roun need to tipe]
toughest fanlts in a Jiffv.
Euach $3 TV volume covers
a whaole year of si-rvice ma-
terial. New Television Serv.
icing Course will aid you
in learning TV, He wle
hmy Supreme Manuails only
once each pear instead of
speiking dollars every week
for net pecided data.

NO-RISK TRIAL ORDER COUPON

SUPREME PUBLICATIONS, 1760 Bolsam, Highland Park, ILL.

Rush today Radlo manuals checked (X at left
I:md TV manuals below. Satisfaction puaranteed.

Radio Diagram Manuals |
Most-Often-Needed =eries

(See full description at left.) :
7 1954 Radio Manual, $2.50 I J New 19585 Televislion Manual. $3. [] 1954 TV, $3.
5 1953 Diagrams | O 1983 TV Manual. $3. [] UHF Manual, $1.50
O] 1952 Radio ( EACHI (] 1952 Television Manual, $3, [0 1951 TV, $3,
3 1951 Diagrams . 3
G 1950 Manua 52.501 O 1950 Television Manual, $3. 0 1949 Tv, $3,
0 1999 Radio Ol 1948 TV. $3. 1847 TV & FM, only $2,
1928 9 PRICED |lj Television Servicing Course, complete, only. .$3.
1947 %
g 1946 gl AT ONLY I O 1 am enclosing $. ... ... ... Send postpaid. :
01992 g s O Send C.0.D. I am enclosing $. ... .. deposit. H
Ci 184 o | H
1940 5 |\‘ . H
0 1939 & EACH | BAME! 2 i svvotoossoossssssssssorcsscssanes
[ 1926-1938 Manual, $2.50
O] Master INDEX only 25¢ | Address: uo.ceeenueusntnoonenncaconnonens
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HARVEY's

COMPLETE STOCK
INSURES
PROMPT DELIVERIES

hallicrafters

CGMMUN\CAT\ONS Eaul

PMENT

S-38D

RECEIVER

Smort new styling

ﬂ.‘g this werld.

wide performing

compoct receiver.

Fine for tha new omofeur or as a relioble

stondby set. Communicotions-type contrals for

stondord bsoodcost plus 3 short-wove bands,

1650 ke to 32 mc. Sensitive built-in specker.

Headphone tip jocks. CW oscillotor. Engineered
throughout to give years of good service.

3499

$=38D, complete with fobes .. ..omee

$-85
RECEIVER

Newly styled

10, 1V, 15,

20, 40 ond 80
meter amoteur receiver, with broodcast band
reception. Tuning 540 kc to 44 mc. Automatic
noise timiter, code reception with 3-position
tone control and code pitch cantrol, One r-f,
fwo i-f stages. Separate, calibrated bandspread.
Built-in speaker, headphone iack. Contrals for
sensitivity, band selector, tuning, volume, AVC
on/off, noise limiter on/off, AM/CW, tone,
code pilch and standby /receive.

$-85, complete with tubes ______$1 1 995
§-86, same as $-85 but AC/DC........119.95

S-94
& §-95
CIVIL PATROL
RECEIVERS

These new high perfarmance receivers are more
than 10 times as sensitive as the older $.81,
S$-82: wunder 1V uv. Have greatly increased
oudio power and include on adiustable built-in
relay squelch, which completely disables the
audio syslem until o signal is received. Low noise
grounded grid r-f amplifier. Buill-in speaker,
with provision far headphones.

5-98, cavers 30 to 50 mc.....
5-95, covers 150 10 173 mc....

| oowarr

eaeee®®  BANDSWITCH
eee® © 1 TRANSMITTER
IVI-SUPRESSED

All spurious autputs obove 40 mc at least 90
db below full roted output, All stoges metered
with 6-position switch. Qutput tuning indicatian.
Frequency range of 1.7 mc ta 31 mc continuous
on front panel contrel. 10-pasition crystal selec-
tor switch; provision for plug-in VFO an xmtr
power supply. 7 tubes plus 5 rectifiers.

HY-20, complete with tubes ey 4950

Anywhere in the world —

order by mail direct from Harvey. Enclose
estimated shipping charge. Excess will be
refunded.

NOTE: Prices Net, F.0.B., N.Y.C.
Subject to change without notice.

r Established 1927
YHarvey

RADIO COMPANY, INC,

103 W. 43cd S1, N.Y. 36. N. Y, - JU 2-1500

140

NEW AUDIO
EQUIPMENT

E-¥ AMPLIFIER

Electro-Voice, Inc., Buchanan, Michi-
gan js currently marketing the Model
A20C, a 20-watt amplifier which com-
bines the company’s “Circlotron” cir-
cuit with a new critical damping con-
trol.

All d.c. is removed from the output
transformer permitting cool, optimum

utilization of the output tubes. The
damping factor control permits per-
fect match of the amplifier output im-
pedance to the critical damping re-
sistance of the speaker as well as to
the type of enclosure.

Power output is 20 watts rated, 40
watts on peak. Frequency response is
20 to 20.000 ¢cps = .1 db at full 20
watts, Inputs include ‘“ultra-linear”
phono, magnetic phono, tape or TV,
tuner or TV, hi-Z microphone while
the controls consist of a funetion selec-
tor, record compensation, level, loud-
ness, bass, trehle. damping factor, and
two hum adjustments on the chassis.

SCOTT FM-AM TUNER

Scott Radio Luboratories, Inc., 1020
N. Rush Street, Chicago 11, Ill. is now
offering the DNModel 5001X FM-AM
tuner to the audio trade.

The tuner features a separate power
amplifier chassis and includes automa-
tic frequency control, new seleetor
switch for automatic level, and fre-

quency compensation to NARTR, LP,
“Ortho,” AES, and RIAA recording
standards.

The chassis is chrome plated and has
a hand-formed, genuine leather dial
board. The tuner has seven controls,
fourteen tubes, including the tuning-
eye and rectifiers.

www americanradiohistorv com

COV'T SURPLUS E£8
SIGNAL CORPS

FIELD TELE PIIO/VE

A privote phene or Intercom system, Eosy 2
to opercte. {se any place thot portable, .* Z
woy communication is desired, Gives clear
reception up te |5 miles, Operates on two
stondard batreries, Sevorel phones may be
used on the same line. Set contoins o ring.
ing ganerotar, lecther corrying

¢ase ond phone, Eoch set is ?5

secenditioned & checkad;outs
Complate clreuit = So¥ of 2 50

Poy by Money Order or Check. P.O.’s uccep'-d fom DAB firms.
50% deposir wirh C.0,D.'s. Prices F.0.B. Los Angeies,

DRLD'S MOST AMAZING BARGAIN CATALG
1954 EDITION—OVER 3zupcs @\;ﬁ s A o

SAVEIOSS%DD SURPlUS ﬂ\ »_\:l. i ﬁ%

Pocked with SENSATIONAL
VALUES in WAR SURPLUS,
FACTORY CLOSE-OUTS ond
GENERAL MERCHANDISE!
Fully Ilustroted. Pocked with \
:mu.c;d"cr gudrlgﬂ;;eh’:( Hand & \ o
'awer Tools, Radie okets, Eor " 3 ISRTI

Phones, Elecwonics, Godgets,
h~
i
ta

!. -
zs
K

Elecwlc Motors & Blowers, ol
types of Hydroulic Egquipment,
QOutdoor & Sports Equip., Comeras,
Precision Instruments, Micros
scopés, plus mony, momy mare,

ge‘d To cover the cost of Mandling and

soc Manlmg CREBITED to your first
2263 E. VERNON AVE. [DEPT.TT-12

PAl.l.[vs."l' co Los Angeies 58, California

Save Ilme—SIep upﬂ
efficiency in |

ELECTRONICS
DESIGN

lere’'s a wealih of {echnical hell
for elliciently handiing electronies de-
sign problems—help that gives you
answers alrecady worked out hy !he
country's top ulec(ronlcs men!—

that ean save yoU hours of resu.-nth
nnd experimen n

You'll find electronics mathematics
and theory [n concise form—iesign practices fir
hundreds of piece= of electronies equinmen—

even the results of advanced eleetronic experiments,
Ridio, televizion, facsimile, sound, and scores af

ML gy gy

ather pliuses of electronics nre cme:ml—md it's all
condensed. cinssified. and indesed for qulch. ensy use.

ELECTRONICS DESIGN LIBRARY
Edited by Markus and Zeluff, Electronics Magazine
4 wols., 2151 pp., 9 x 12, 3534 illustrations
Couhms 11183 articles culled fvom recent issnes

of Electronics—-the eream of information essential
to design of electronics

Special price equipment. The 4 hig vol

saves you $6.00 umes are: FElectronics f r

Eugineers. Ilmm"mo of In
dustrial LElectronic Circuits,
5[&(‘;!0\"(: AIﬂum];lEft II Ra:
&2 3 to Fagincers, an cetron-
”'?i)s'ogﬂm,_u':":i:: ics fog Communication
is only $33.00. Engineers.

on ¢asy ferns. EASY TERMS!

10 DAYS' FREE EXAMINATION

McGrow-Hill Book Co., Ine., Dept. RTN-12
320 West 42nd St., New York 36, N. Y.

Send me for 10 days’ exaninatioh the ELECTRON-
I DESIGN LIBRARY Tn 19 day¥a I wlll remit
28,00, pius few cents dellve ry. then £53.00 a month
until $23.00 is paid. If not_ catisted. I will retnen
baoks post paid, (\Vp pay delivery If you remit with
this eonpon; same reinrn privilege)

I |
! I
| I
| l
|I {1IIRINT) I
l I
! I
I |
I |
I i
1 |

Regular cata-
logue price of
books totals

Nume

Address |

it Zone State

Company ..

asition , ., ....

For price umz' Itrnul aul; rrlc U.S. ltnlc H'rf.r u--’l II

Int’t.. N.¥. RTN-12 '
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The scparate high-fidelity power am-
plifier is on a separate chrome chassis.
It provides response flat from 30 to
15,000 cps with power output of 20
watts. A bulletin on this new unit is
available on request.

LOW.-PRICED SPEAKERS
A new low-priced line of 4” and 5"
speakers is now available from Hep-

pier  Manufacturing  Company  of
Round Lake, Illinois.
The company advises that new

manufacturing techniques permit the
low price without impairing quality.
Either a break or a cast magnet can
be used in the construction with plugs.
transformers. and/or brackets being
supplied according to the customer’s
specifications.

Write the company direct for details
on this new line.

NEW STEPHENS CABINET

An improved and redesigned version
of the company's “Tru-Sonic”" Model
617 cabinet with cnclosed two-way
loudspeaker system is now being mar-
keted by Stephens Munufacturing
Corp., Culver City, California, as the
“Crusader.”

The cabinet houses a complete two-
way system consisting of the new
103LX low-frequency loudspeaker and
800-cycle crossover network. In addi-
tion, the audio system includes a
Model 216 high-frequency speaker as-
sociated with a 2 x 4 multicellular

horn affording 40 degrees vertical and
80 degrees horizontal dispersion of
high-frequency encrgy.

Constructed of birch hardwood in

either silver hammertone or natural
finish, the cabinet measures 202"
deep, 26” wide, and 36" high. It em-

ploys a modified bass reflex using rear
horn loading to lower the fundamental
resonance of the low-frequency dia-
phragm.

“MARK 30A” POWER AMPLIFIER
Brociner Electronics Laboratory, 344
E. 32nd St., New York 16. N. Y. is
in production on a new 30-watt power
amplifier and companion audio con-
trol center, both using the company's

printed circuit production technique.
The “Mark 30A” is rated at 30 watts
at 1 per-cent intermodulation distor-
tion. At 20 watts the IM distortion
drops below .2 per-cent and below this
level is reduced to a virtually un-
measurable level. The entire amplifier

December, 1954

|

BLOWERS:

BLOWER AND
HEATING ELEMENT
110 Volt 60 cycle: Blower 100
CFM;: Heatine Element can
be turned on & off separately
from blower Used to pre-

heat Transmitter Tubes, Gov't.

10.95

Surplus— 2570

§15 V.60 100 CFM—Single.

115 v,60 W0 CFM—Dual. .

115 V 60 108 CFM—Pancake =2C067 ..........
115 V 60 140 CFM—Single Flange =1C807.....
115 Vv 60 275 CFM—Dual Flange =22C069

6 VDC 100 CFM—Single, =6100...........

6 VDC 150 CFM—Flange, =6150. ..

24 VvDC Ill CFM—Min,—Single =2110.
23 vDC 20 CFM—Min.—Duyal =2420...........

DYNAMOTORS

HEAYY DUTY MOBILE DYNAMOTOR:

DM.32—13 V. lnnul. output 1030 VOC—260 MA, &
515 V. 213 @ 6 VDC. Annrox half of Vait-
age. ....... NEW: 512.05—USED: §x8.15

INPUT g STOCK PRICES:

VOLTS: VOLTS: MA. No. USED: NEwW:

14 vDC 230 40 DM-2{

4 330 150 BD.87

14 250 50 OM-25

14 1000 350 BD-.77

28 230 100 DA-

24 250 60 DM-

24 575 160 DM-

28 210 125 hy

28 1000 350 PE

12 or 24 500 50 us

12 or 24 275 o Us,

6 or 12 500 160 PE
2 230 90 PE

14 vDoC 185 210 DM-40

1Hvoc 350 178 BD

PE-101 DYNAMOTOR—6 or 12 Volt. (Reprints of

original CQ conversion articles—Oct. & Dec., '52

issues—furnished.} This is the Oynamotor the Hams
have been talking about! Early adapted to supply
625 V. @ 150 MA. and 325 V. 125 MA., @ 12 Volts—
or 300 V. 90 MA. and 160 V. 110 MA. $4 95
w6 Volts. ... ... s NEW: »
POWER SUPPLY 24 vDC—3 Amp output: {15 VoIt

60 cycle input. Completely filtered with 0.75 VDC
Output Meter & 2 Tungar Bulbs—Used. Tested..$12.45

GEARED HEAD MOTOR_I110 VoIt 60 cycle. 24_ RPM

| 100 HP. Right Anule Orive—Size: 7'2" x

Shaft size: 3 16" x 34", NEW......... ... ..... s:l.'l.,

GEARED HEAD MDTDR—HU Volt 60 cycle—1.9 RPM.

sin. 2' x 22" x 2v". Torque: 75 az’ in.
........................ T 1K)

THIS MONTH'S SPECIAL:

FL-8 & FL-5 FILTERS: BOTH For $1.59

ANTENNA EQUIPMENT
L

MAST BASES—INSULATED:

MP-22 BASE — (Ilustrated) §ns.
spring action; direction al bracket can
be raised or lowered easily..... .45
AN-75 Telescoping Rod, Only 7'2’.80¢
AN-735 Telescoping Rod, Only 8° 31.m¢
AN-130 Goosenk. & Tele. Rod. 36" .xu¢
MP-S.33 BASE—Insulated type with
heavy coil spring and 5" dia. Ins.
Reqmres 2" hele for mounting. Weldht:
9 Ibs. .

£5.45

MP.48 BASE—Insulaled (ync base
with heavy coil sPrin@. ReQuires 34"
mounting hole. Weight: 11 Ibs... ... ... ...... .05
MP.37 BASE—Insulated type with heavy coll spring.
7" dia. insulator: requires |35” hole tor mounting,
Weight: approx. 10 Ibs...........vcoooiiiiiant, $3.43

MAST SECTIONS FOR ABOVE BASES:
Tubular steel, copper coated. Painted in 3 ft. sec-
tions. screw.in tyPe, MS-53 can be used to make any
length  with MS.52-51-50-39 for (aner Any sec-
tion .. .. veen . @ Srie Each
Laruer Diameter Section: T5¢

RECORDER, SIGNAL GENERATOR—
AMPLIFIER, & VYoltage REGULATOR

RECORDER. SIGNAL GEMERATOR—AMPLIFER,
AND VOLTAGE REGULATOR UNIT of BC-963
TRAINER—Used tor assimilated Radar identification
when used with BC-412 Scope. Sional Generator gen-
erates various AC wave forms. Recorder was used to
record difterence in scope and generalor wave forms as
guided by operator. 110 Volt 60 cycle operation—with
Manual. Shipping Weight: 270 ibs. $59 50
Complete Unit NEW: ]

OR AVAILABLE AS SEFARATE ITEMS:
SIGNAL GENERATOR—AMPLIFIER: Can be ad-
justed tor various wave forms, |10 Voit 60 cycle opera-
tion. Voltage regulated supply 300 Volt 100 . 6.3,
5 At 5 Volt 3 A. Power Supply, 15 Tubes: 1/7A6,
3/7A8. 3 7FT. 3 7N7. 1 5Y3GT. and 4/VRIIS0

With Tubes and s l 9 95
»

115 V. 60 cycle 1/125

Veeder Counter, $|9 95
$12.95

RECORDER—Complets with
HP Gear Head Motar.
Pen, etc. and with Manuat . ..

CONSTANT VOLTAGE REGULATOR—
115 V. 60 cycle, 80 VA, Sola =30726.....

FAIR RADIO SALES

METERS:

WESTON AC AMMETER:
(Pictured.)} |n portable leather case, with
Test Leads, 2%2”, 0.15 AC and
0.3ACScale................. $5'95
DC AMMETER HOYT: In portable metal case,
Test Leads. 443", Fan, Mirrored Scale—0-15 ADC . 84,55
I 0-3 RF AMMETER 1S-128: 2%,” Rd., Flush Mtg. Cati.

with

brated F/Non Mag. Panel. P/0 BC-233 Transmit.
.NEwW $uu5

0-500 MICROAMMETER—TRIPLET, 2%2” Sq....

0-5 MA DC WESTINGHOUSE—2'2" Sa,........ N

D.B METER—I0 to Plus 6, G.E., 32” Rd
T8-291,0 VOLTOHMMETER—Meter 3” $q., 1000 ohms

per volt. D'Arsonval Movement—O0,300/600 VDC Scale
and 0-1 Meg. Caseé size: 312" x 53" x 2% ". W/Test
| Leads P/O 1-56 Test Set................. NEW: 37,05

Field Telephone Wire—3 Cond., 125 Ft.....,...._ Lon
T8-9 HANDSET w/Butterfly Sw. Used. Tested. "
TS-13 HANDSET w Sw. Used, Tested.......... ;
TS-10 HANDSET—Sound Powered. Used. Teslen
WE-1A HANDSET—Chrome Plated. Used. Tested
T-17 CARBON MIC.—w/PL-68. Used, Tested...
T-30 THROAT MICS.—Used. “'As is""—5 for....

‘ Sound Powered Head & Chest Set—Used, Tested.$3.05
{

BC-306 Ant. Tuning Unit f/BC-375-191... . Useit:
BC-455 Comm. Rec.—6 10 9.1 MC w. Tuhu.Used:
R.25/ARC-5 Rec.—].5 to 3 MC. No Tubes. Used:
R-27. ARC-5 Rec.—6 to 9.1 MC. No Tubes. Uud.
BC-459 Trans.—7 t0 9 MC—w/ Tubes B
BC-456 Modulator—w,/Tubes .......

BC-605 Amplifier—w/Tubes.

BC-709 Amplifier—Used: § o
BC.347 Amnplifier—Used: §1.95.
| BC-212G Amplifier—Used: FL95......
| TRANSFORMERS—115 V.60 CYCLE PRI.:
| 600 VCT 100 MA—6.3 V/5 A1 S V/3 A, .. ..... $4.0%
650 VCT/50 MA—6.3 V/2.5 A; G 3 V/.6 {Rect. 6x5) 1.93
350 VCT 40 MA—6.3 V/2.4 A: 6.3 V/.6 (Rect. 6x5) 1.05
2500 V/.015 A: 2.5 V/I75 A: 6.3 V/.6A

1890 V/12.6 MA Tapped 2.5 V. 2 A,
1100 V. 80 MA,; 7.5 VCT/3.25 A. .

5 volt CT-25 A: 10.000 V. Ins. Open Frame......
9 VoIt CT—35 Amp. Tapped 4.5 V....vieennns
12 Volt—Two separate windings—3 Anip each..
28 Volt 8 Amp Tapped 4 Volt............. .
5 V,2 A:5V/2A; 5V2A'&5V6A...... oo 03

Choke 12.5 Hy/ 100 MA,

Choke 12Hy 250 MA., 180 Ohm.

Choke 15 Hy/ 165 MA., 125 Ohm. 0000 00

Choke 5 HY/ IS0 MA,, B5 Ohm............cc000s 1.5
BC.463 RADIO

YTVl NEW ITEM

And TRANSMITTER — —20 watt Crystal controlled
Transmitter. Freq. coverape 67 to 74 MC. Automatic
A.F, Tone Source for Five Frea. Output Meter 0-18 &
0-180 VvDC & MA Readings. Comolete with Tubes:
) 815: 8/12J5GT: 2 I12SN7: 2 6V6GT; 2/6L6; | VR-I50:
& Crystal, Also 20 watt Modulation Trans.. $ l 6 95
Motor, & Fan. Excelient Cond.—Price.

CORDS—CABLES—PLUGS:

CD.-605 w/C-410 Trans, & PL:55 F HS 30.. oeud
CD-604 w/'C-410 Trans. & PL-54.......

CD-874 w/JB-37 Box & PL.55.
CD-265 w PL-68 Ea. End. ..
CD-501 BC.653 to PE.103 Dynamolor
CD-280 15 Ft. Single #8 Shielded—15 Ft.
CABLE—F/BC-375-191—PL.59-61 or 61 Ea

Each 2.70
CABLE—TCS—Rec. to P.S. or Trans. to PS. Each 3.00

COAXIAL CABLE & CONNECTORS

CD-1071 CORD—With PL-259 Plugs each end. 50 ohm
coax 2 Ft. lonQ. Prices: 59¢ Each—0Or in Lots ot 10
@ 5Su¢ Ea.

PL.258—Plug, Ea. End & 32"—RG-54 U—58 ohm .o
$0-239 Chassis Conn. f/PL-259 (Removed)..3 for §].00
UG-21/U~—Plug ea. ent & 32"—RG-11/U—75 ohm line

UG-22/U—With 4” Coaxial Cable.......... I
COAXIAL CABLE: Price Per Ft. 100 500 1000
RG-8 U 51.5 Ohm {Special}....... N7 eIz Lot
WC-547 95 ohm—Solid Cond. ..... .05 nd% .4

| wC-549 52 Ohm—Solid Cond. R DT SN
WC.-500 95 Ohm—Twin Solid Cond AX 0% L0y
RG.34 71 Ohms—145 F1. Length.. £15.00 I'cr Legth.

AS PREVIOUSLY ADVERTISED
(For comPlete details on these items, sce our Sept. Adv.)

TG.34—KEYER: NEw BOXED. $21.95.

USED, TESTE
TG-10 KEYER—Used. Tested ..
BC-79) RECORDER ...............
PRACTICE TAPES—? 8, I,

Address Dept. RN + Minimum Order $5.00 ¢
‘ Prices F.O.B., Lima, Ohio * 25% Deposit on
€.0.D. Orders

.$I495

19,07
4.95
125

132 30UTH MAIN 5T.
OHID

LIMA,
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TV SERVICEMEN:

here’s the help you need

“TV SERVICE
DATA BOOK”

by MILTON S. KIVER

SERVICE DATA

Find

PR Packed with

AT facts you'll

it use every
ek single day

. GETIT

= TODAY
all the data yov need
in one handy guide —

e saves valuable time
® helps you earn more

Instant TV Servicing and Instollation Reference:
Have at your finger-tips all of the most
frequently needed charts. tables and
formulas you require in Television servic-
ing and installation. Includes charts on
fuses. color codes, attenuator pads. mono-
chrome signal spectf:catnons guy wire
lengths. etc.——all the data you'll ever want
in your daily work, Save valuable time on
calculations by quick reference to the
tables of mathematical constants and
clectrical formulas. Speeds your work for
greater earnings.

Trouble-Shooting Guide: Includes section on
TV trouble-shooting. Lists common
trouble symptoms and tells how to locate
defective components. Recommends most
effective methods for use of test probes
and other accessory equipment. You'll
want to keep it handy in your tube caddy
for quick reference at the beneh or in the
field. It pays for itself in a single day's
work. Over 100 pages. 515 x 81,7,

ORDER JB8-1. slso

Only ORDER

TODAY

Order from your Parts Jobber today., or
write to Howard W. Sams & Co.. Inc.,
2203 East 46th St., Indianapolis 5, Ind.

“TV Service

My {check) (money order) for $
enclosed. Send....... . .copy [ies) of
Data Book™ (JB-1, $1.50).

MName. i siicrsssasiisaannss

Address.,,..oeseeness 000G00000000aa0009a0000
.Zone......51ate. .
{outside U.S.A. pn:ed xl-gh'ly hlgher

L e e e —————

measures 3'2” x 12” x 9”. Adequate
ventilation is provided by the use of
perforated metal for most of the
chassis.

The companion 30C audio control
center is a self-powered preamplifier
that provides complete facilities for

selection of radio, TV, tape or phono
inputs, separate turnover and roll-off
controls for record compensation, con-
tinuously adjustable bass and trehle
controls. and a loudness control. The
audio control measures 3'2" x 10%” x
6”. Three tubes are used.

AMPLIFIER KIT

Tech-Master Corp., 75 Front Street,
Brooklyvn 1, New York is now offering
a deluxe amplifier kit. based on the
Willinmson cireuit with modifications,
the TM-15A.

This 20-watt unit has distortion less
than .25 per-cent at normal listening
levels, For ease of assembly and wir-
ing, all tube sockets and terminal
strips come riveted in place on the
chassis, Complete step-by-step pic-
torial diagrams and schematics permit
the builder to complete the construc-
tion in record time.

A companion preamplifier-equalizer
kit, the TM-15P, which has four input
channels and a selector switch for FM,
AN, or TV, erystal or reluctance pick-
ups, tape recorder or other signal
source, is also available from the com-
pany.

SPEAKER SYSTEM
Gramercy Sound Associates of 175
Fifth Ave.. New York 10, New York is

now offering an 8"
which incorporates
“Axiette 101" speaker.
The speaker, an English hi-fi unit,
employs a hyperbolic cone with a
stepped, plastic-impregnated linen sus-
pension. Frequency response is 40 to
15.000 cps. flux density is 13.500 gauss.
The cabinet which houses this speak-
er is made of 3" wood and is avail-
able in hand- xuhbcd mahogany or

spcaker

system

the Goodnans
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PHOTO FLASH

100 W. SEC. STROBE OUTFIT

e

LAMP ASS'Y & FLASH BULB

Tdeal for outduor y-lm( .gr,-.mu b nuvu-mu" to auto
bottery on 812 or VDU soulree il dadoor
l--r lludh € nm-leln u/lmup Ay coll &
tri n Ft, emd—15 A-lt

‘(lil \ . oo Swvvl,

Il
cove rlm! 1l ready to operate w/hwlrn
al—<h, Wt. 50 Ihs -$29. 95

INDIVIDUAL PARTS AVAILABLE_WRITE ToDAY!
“1DEAL'" MQDEL 5 ¢ SOLDERING PLIERS & TRANS.

FORMER—-Thwquip eiivm pliers & u-nnenmv
cablo—| G0 ev. 10 amns iluml OUTPL
35045 \‘ m) mm-u Tnt. or 60
case  which ear
|fm| |m\—l:|tr\\||-hF\V_\V\ appros
T to 5 11/500 ma (Ilnk(_lhn ohme=25(
Now
(RO 2:“) ma (ICAS—125 Dhnl Chesl
RHEOSTAT—4 .(m ohms I:ll \\‘"l 3
Open ense din, -W,

ew . .9
RHEOSTAT—8 ohm« 50 w“t-llu‘ I'Il 3N—=>Metal case

2R 18- WW, Jinear taper—New . $1.50
BC-221 TECHNICAL MANUAL—-NEW—Prepaid. . .$1.28

LEARN rve CODE as e F.C.C. SENDS o

TG-3a-A CDDE KEYER_II15/2:130 vAC aGn cyrln
—C'mumel carryingg cune 1) 0/16 X lat
N/16"=%n. Wt 43 1hs.—llas sclf conta mnl
|-. :ll(cr Camplete w/tuhes & manunl
BRAND NEW. .$22.93
USED. excely . ... .su.ss
¥G-10 CODE KEYER—_115 VAC G0 cvele—in st
ard metal cahinet 11 X 24 x INI2"—WL
1bs, —w /lubes & pholo-cell=Used. excel . $19. 95
Either Kever used with printed paper tape OF use
welf contained oscillator for hand keying.

Nesson - FREE EITH‘gI:TOHRDER

LESSON
IND|VIDUAL TAPES for the following lessons—o1.
= 11=New in metal contalne rs—oa L.s128
WESTINGNDUSE PX.1a D.C, AMMETER. H
1—=10 amps,  (ipen  face pm-lnhle
005 ohms—33 4 eter  face—:
With test I( -nlq & hau T -w-ry!m:
Rit \\h.\HV in orlg,

0200 OC UA METER—!H‘-!\ ohm per

moving rml
SUaNTT

$9.95

h Arwonval

movement—23, ronnd hml)—mu-'ilnvl '/ !2 rect.
flange. New—-Boxed .. ... ..., .$6.9
289 WITH ORDER. BAL. INCL. POSTAGE C D o

MICHIGAN RESIDENTS ADD 395 SALES
PRICES SUBJECT TO CHANGE WITHOUT NOTICE
ALL MERCHANDISE SUBJECT TO PRIOR SAL

AARON ELECTRONIC SALES
3830 Chene Street Detroit 7, Michigan

IMave You Sceen
POPULAR ELECTRONICS?

It Is Now on Sale!

I

PREPARE FOR A GOOD JOB!
BROADCAST ENGINEER
ELECTRONICS RADIO SERVICING

Television Servicing

{Approved for Veterans)
fEND FOR FREE LITERATURE

BALTIMORE TECHNICAL INSTITUTE
1425 EUTAW PLACE, BAL 17, MD.

RADIO & TELEVISION NEWS
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blonde finishes on birch veneers. Total
weight is 35 pounds. It measures 24"
high, 102" deep, and 17" wide.

Literature on the Model 101 is avail-
able on request.

WEATHERPROOF COAXIAL

University Loudspeakers, Inc., 80 S.
Kensico Ave.,, White Plains, N. Y. is
marketing a full-range weatherproof
coaxial loudspeaker, the Model BLC,
which offers good reproduction for p.a.
applications.

The Model BLC measures 222" in
diameter and 9” deep. The unit com-
prises a low-frequency woofer that is
coupled to a balanced compression-
type exponential horn. The horn starts
with a large 8” throat which extends
to the 22%” diameter mouth, giving
highly efficient low-frequency response.
Coaxially mounted. to conserve space,
is a scparate high-frequency tweeter
with its own driver unit. coupled to a
wide-angle horn incorporating the
company’'s patented “reciprocating
flares’ principle. A built-in frequency
dividing network provides for cross-
over at 2000 cps.

SHURE STUDIO MICROPHONE
Shuwre Brothers. Inc., 225 W. Huron
Street, Chicago 10, Illinois has just
introduced a new studio microphone,
the Model 333.
The unit is a uni-directional micro-
phone which features extended fre-

quency response (30-15.000 cps = 2'%
db), the company's patented *Uni-
phase” system, small size, and slim
design.

The new microphone, while designed
specifically for TV studios, motion pic-
ture studios, radio stations, and pro-
fessional recording studios, is suitable
for professionals and hi-fi enthusiasts
who want quality recording in the
home.

A copy of catalogue 33 describing
this microphone is available from the
sales division of the manufacturer.

PREAMP-EQUALIZER

Fairchild Recording Equipment Co.,
154th Street and Powells Cove Blvd.,
Whitestone 57, N. Y. is now marketing
its Model 240 preamplifier-equalizer.

This completely redesigned and re-
styled unit incorporates several new
circuit advances, including one-knob
control for both program selection and
record equalization. An exclusive “Bal-
anced Bar” control system allows tai-
loring the tonal content to best suit

December, 1954

ELECTRICAL ENGINEERS

or

PHYSICS GRADUATES

with expericuce in

RADAR « ELECTRONICS

or those desiring to cuter these areas. ..

The time was never more opportune than new
Sor beeoming associated with the field of advanced electronics.
Beecause of military emphasis this is the most
rapidly grewing and prowising sphere of endeavor for the young

electrical engineer or plysicist.

Since 1948 Hughes Rescarch and Devel-
opment Laboratorics have been engaged
in an expanding program for design, de-
velopment and manufacture of highly
complex radar fire control systems for
fighter and intereeptor aircrafe. This re-
quires Hughes technical advisors in the
freld to serve companies and milicary
agencies employing the equipment.

As one of these tield engineers you will
become familiar with the entire systems in-

www americanradiohistorvy com

volved, including the most advanced
clectronic computers. With this advan-
tage you will be ideally situated to
broaden your experience and learning
more quickly for future application to
advanced clectronics activity in cither the
military or the commercial field.
Positions are availablc in the continen-
tal United Seates for married and single
men under 35 vears of age. Overscas
assignments arc open to single men only.

Scientific
and
LEngineering

Staff
HUGHES

RESEARCH
AND
DEVELOPMENT
LABORATORIES

Culier City,
Los Angeles

County,
California
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|

Nover
Have

' [
. )
) ROCKBAR CORPORATION, DEPT. BL-5 .
1 215 East 37th Street, New York 16, N. Y. )
! Please send complete description of the :
. Axiom 80 and other Goodmans loud- )
! speakers. '
! 1
: Name 1
' ]
Y Address 1
! 1
I Gy _ Zone____ State '
' ]
1 My Deolet Is !
! cmmeaal
144

| the acoustics of

the room. In addi-
tion, a carefully-engineered listening

| level control has been included to set

1

the range within which listening is to
be done.

The unit features a low-noise cas-
code-input stage and a special self-
contained power supply which contrib-
utes to its high gain and low noise.

CONVERSION KIT

Dynaemu Magnetronics Corporation,
21 N. Third St.,, Minnecapolis 1, Minn.
has developed a **conversion kit which
contains heads and all of the necessary
components to convert home type and
professional tape recorders to *studio
quality” units.

Complete, illustrated step-by-step in-
structions are included covering the
installation and clectrical changes that
are required. Currently, two Kkits are
available, one for recorders using two
heads and the other for three-head
units.

Pentron, Airline. Revere, RCA. Wil-
cox-Gay, Knight. Masco. Concertone,
Mugnecorder. Mugnecordette.and Web-
cor recorders can be converted with
the kits. For details on the model num-
ber conversion kit to use with a spe-
cific recorder, write the company di-
rect.

PORTABLE AUDIO UNIT
Amper Corporution of 934 Charter
Street, Redwood City, California has
come up with a 25-pound portable am-

plifier-loudspeaker unit, the DModel
620.
The new portable incorporates a

specially-designed loudspeaker with a

complementary 10-watt audio ampli-
fier in an acoustically corrcet enclo-
sure. Response of the 620, measured
in air by accepted acoustical stand-
ards. is essentially flat from 60 to 10,-
000 cycles. The unit is cncased in a
Sumsonite luggage-type carrying case.

“UNIVERSAL ADAPTER"
Audak Company. 500 Fifth Ave,
New York 36, N. Y. is introducing a
universal adapter which permits the

www americanradiohistorv com

— QUARTZ CRYSTALS ™~ |

FT.243-.093" PIN cu-—ue' PIN SPC

FOI HAM AND GENERAL U!l + GUARANTEED

4035 5675 5940 6673 7473 7675 1’925
4080 5700 5950 6575 415 77100 1940
4165 5706 5973 6700 7500 7706 7950
4190 5725 6240 6706 7506 1725 7973
4280 5740 6250 6725 7525 1740 1975
4300 5750 6273 6750 7540 "50 8225
l397 5773 6275 6775 1550 1173 8250

4490 5806 6300 6800 7573 775 um
4495 5840 6325 6825 7575 7800 8275

1015 6450 7075 BOSO 8500
3735 6473 7100 8075 8525
3800 6475 7125 8100 8550
3940 6500 7150 B125 8575
3990 6506 7175 8150 8600
6000 6550 7250 8173 8625
6025 6573 7300 8175 8650
6050 6575 7306 8200 8700
6075 6600 7325 8340 8713
6100 6606 7340 8350

5030 5852 606 7840 8325 | 6125 6625 1350 8315
5205 5873 6373 6900 7625 7850 8630 | 6140 6640 1375 8380
5300 5875 6375 6925 1640 7873 | 6150 £650 7400 3400

5385 S380 6400 6950 7641 7875
5485 5906 6406 6975 7650 7900
5500 5925 6425 7450 7673 1906

“49ceach-10for $8.00

| 6175 7000 7425 8425
6200 7025 7440 8450
6440 7050 8025 8475

99¢e0a.10for $8.00

Low Frequency—FT-241A for FT171B BC.810

S5B. Lattice Filter etc., .093° cn. 2 Banana Plugs
Pins..486° SPC. .marked inChan- ¥4~ SPC
net Nos. 0 to 79, 54th Harmonic SCR 2030 2220 2360 3202 2945
and 270 to 389, 7Znd Harmanic. 522 2045 2258 2390 3215 3955
Listed below by Fundamental | %" P |2065 2260 2415 3237 3385
Freuencies, (actions omitted. | %° S ;(l’g g% g:::g ;%glz)
370 393 414 437 501 522,800 61 | 5910 2125 2300 2532

3510
372 354 415 438 502 523'440 462 | 6370 2145 2305 2545 3520

374 395 416 481 503 525 441 463 | 6450
375 396 418 433 504 526 442 464 | 6470
376 397 419 484 505 527|444 465 | 6497
377 398 420 485 506 529 445 466 | 6522
379 401 422 486 507 530 446 468 | 6547

2155 2320 2557 3550

BC 746
TUNING UNITS
Channels 10 & 12

~foundation coils
and condenser for
B0 meter VFO or
axciter—less xtals

98¢

b
a1l 433 & .
391 412 435 497 519 453450 odd 20c postage for

3 AIEAB5N 159 [everylO crystalsorless)

43¢ aach—10 for S4.00/99c sach = 10 for $8,00
Spec.—200 KC without holder—sse, 3 far $1.50

| Spec,—200KC or 500K C inFT241AHolder. §1.79 ea. ]

Indicote second choice; subst. may be necessory

Sir

PARTS DISTRIBUTORS, LTD.

520 TENTHST. N. W.—WASH. D. C., DEPT. Nl

Editons, andl. Engineens.

BETTER TV RECEPTION
New 2nd Edition

17 COVERS ALL YOU WANT
TO KNOW ABOUT

fringe and low-signol areas

i
BETTER TV RECEPTION has | qn
become the stondard guide ',_) % - !
for the installation techni- r'ﬁ
cion and a populer tex for | receplt 4
< in fringe on
low signal oreas

TV enthusiosts.

Book No ESE-TR2

$2.50 per copy * |

{paperbound) at our store

fFor Additional Coverage

RADIOTELEPHONE LICENSE MANUAL, Typical
study questions with concise answers for any
commerciol U,S.A, radiotelephone operators li-
cense. Book No. E&E-RL1....... . .83.75%

RADIO HANDBOOK. GIANT 13TH EDITION. A
one-volume library of radio information with
extensive, simplified theory. Detailed how-to-
build-it data on dozens of items of practical
radio equipment. Book No. E&E-RH13 ..$56.00*

SURPLUS RADIO CONVERSION MANUAL. VOL.
1. Practical conversions. Write for list of con-
tents. Book No. E&E-SM1..............52.50"
SURPLUS RADIO CONVERSION MANUAL. VOL.
2. Companion to Yolume 1.

Book No. E&E-SM2. .. .$2.50*

*Plus any tox.

BUY FROM YOUR DISTRIBUTOR

HED 104 O mEecT e cwidid T
EDITORY omd ENGINEERSE, Lid,
BEOK &B%A SAMTA BARBARA, CALIF,

Beskirnigy malyr Do RAEHE L TATLOE Wdicde, M §

RADIO & TELEVISION NEWS
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company’s tone arms to be used with
practically any cartridge of any make.

The special compass-pivoted con-
struction, which requires no springs
and uscs only three parts, maintains
uniform point pressure irrespective of
climatic changes, offers practically no
restraint upon the stylus travel, has
virtually no frontal oscillation, and
keeps the cartridge in full view, thus
permitting accurate stylus-to-record
alignment.

FOLDED HORN CABINET

G & H Wood Products Co.. 75 North
11th Street, Brooklyn 11. N. Y. has
recently added the “Klipsch-Cabinart
KR-5" to its line of speaker cabinets.

This corner folded horn, designed to
accommodate either 8- or 12-inch
speakers, is available in finished. un-
finished, or leatherette-covered models.
The cabinet performs exceptionally
well using the University 6201, Elec-
tro-Voice triaxial 127, or the Altec-
Lansing 601A.

The KR-5 weighs 25 pounds and
measures 217 high, 16%"” wide, and
14" deep. It can be wall-mounted,
corner-hung. placed on a table, a
bench, or a shelf.

A.F. CURVE TRACER

Maico Company, Minneapolis, Minn.
recently introduced a new and im-
proved version of its audio frequency
curve tracer.

The new unit features a 12“ cathode-
ray tube to make it especially suited
for research, quality control, and pro-
duction line testing of receivers, micro-
phones, speakers, filters, transformers,
and other partial or complete audio

assemblies, —30—
FM-Only Tuner
(Continued from page 73)
with a single flick of the finger. A

fine tuning knob is provided for exact
tuning of weak stations in the pres-
ence of severe interference.

The over-all dimensions of the
tuner are but 4%" x 13" x 10% . The
instrument is housed in a metal case
which provides protection from dust,
and is styled so that the tuner can
be used "as is" on a shelf or table.
If cabinet mounting is desired, this
can be accomplished readily with a
simple escutcheon without removing
front panel or adding shaft extensions.

Designed to surpass the quality re-
quirements of the best FM transmit-
ters and to operate without noise and
interference under the most adverse
conditions, this new tuner combines
all significant technical features and
refinements known at this stage of the
art. The over-all circuitry is shown
in Fig. 2. Unique operating con-
venicenee, attractive styling, and mod-
erate cost make it applicable to
serious home music systems as well
as to professional broadcast monitor-
ing.

December, 1954

select

RCP...

for best
test

performance

Signal, Marker, and Pattern Generator for
UHF and VHF.

" 11}

DO-ALL Model 750
Versutile in concept, the RCP Alodel 750 can
check and test alignment of frant emds, 1F's
sound and pix temps, linenrity, synes, sweeps,
positioning, focns and deflection.

FEATURES:
& Inducinner insurs- y oof \\lllun T- of
over the entire 1ange of O M 0 Me.
& All VHF fre rauenc 1 fu
& RF's surul FF's are clearly ¢ |Ilhmu an a large

ele¢hed aluminum dial.
Steady  horizontal bars,

vertical hars and
crozshateh pattern individually produoced on

all channels.
Only $79.50 Net

modern
designs
to
maintain
modern

circvits

&~ o]
ey

RCP Tube Tester Meets All Today's Needs,
Plus Tomorrow's Color Requirements.
PORTABLE TUBE TESTER
Model 327P

Greatest testing perfonmee ever huilt ints
compact ument,  Tests all tubes in curnent
radio aml television receive

as well axin eale
ing, heanng ads,
anl tuning indica-
B to tube test chunts

A specdy 0 wion aml
ul Adition of new lll)( Lext

tors.
llow -
permits eus

data. Data is dao given on cuerent eolor TV
tubes, Cheeks O R piciume tubes, both black and
white and color, with CR adapter cable taviil-

ahle at slight additionnl costy. Black and white
picture tubes can readily be reactivated waith

this tester,
Only $51.95 Net

See Your Local Parts Distributor or WRITE DEPT. RN-12
for LATEST RCP CATALOG

=

ENJOY 3 COLOR TELEVISION
FILTER SCREEN NOW

Changrs dull cye-straining black and white pictures

into beautiful color tones. Seconds to attach. No tools

used. Helps eliminate glare. Order direct. Send $1

for screen size up to 16", $1.2% size 17, $1.50
$2 size 217, 32, 30 size 247, $3 size 27"

B . Satistaction

guaranteed. Inquiries from dealers alse welcomed.

Zingo Products, Johnstown 19, New York

=, Supersensitive! Only 1% 1bs.! Firs pocket—

uses flashlight battery. Find o fortune in ura-
&y nium. Order Now! Send $5.00, balance
C.OD. MONEY BACK GUARANTEE. FREE
CATALOG —sciniillotor gnd lorger uronivm
and metal detectors, DEALERS WANTED/

PRECISION RADIATION INSTRUMENTS
2235RT S. La Brea, Los Angeles 16, Calif,
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RADIO CITY PRODUCTS COMPANY

EASTON, PENNSYLVANIA

EASY TO BUILD o EDUCATIONAL
EXCELLENT RECEPTION

Broadcast
Superhet
Kit

$1415

ROCKET 11sK—_Latest Single Bang superhet circult
for ultimate in sensitllve recepticu and tonal yual-
Ity. Kit includes all nécessdry parir. punched chas-
sis. attractive bakellte mlhngnny culnnet.  birklt-in
loop antenna, lron core 1Fe, big Alnlco

. 125Q7. SIJII

R power oulpul' Tunes 540
. bimple step-Ly-step instructiona in-

Plaza 812K 2-Band AC-DC Super Kit..net $20.7S
Glopemaster B14K 3-Band Super Kit..net $24.7S
All kits supdlied less wiré 8nd solder. Please -
elude 23% deposit with ¢.0.D. orders, Dept. N-11
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“SHALL
BUY A
TURNTABLE
OR A
RECOR
CHANGE

GET THE FACTS
from one of America’s
leading manufacturers of
professional recording
and playback equipment.
Plus a FREE Strobe Disc
for checking Turntable
Speeds. Write today.

re B L R
] ]
3 ]
3 REK-O-KUT COMPANY, Dept. pL-14 ]
! 38.01 Queens Bivd.. Long Island City 1, N. Y, 1|
1 1
8 Please send me the facts on turntables and
: record changers . . . plus the Free Strobe Disc. §
§ Name. . :
i

1 Address - S :
1

1 City ...Zone .. State :
i

1 My Dealer is DR |
N 1
P g g
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Service Industry News
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AS REPORTED BY THE
TELEVISION TECHNICIANS LECTURE BUREAU

S THE year draws to a close it is

both interesting and educational to
look bhack and review what happened
in the electronics industry during 1954
and appraise the immediate and pos-
sible future effects of the year's de-
velopments on the fortunes of inde-
pendent electronic service as a busi-
ness.

Color Television

The Federal Communications Com-
mission's Christmas gift to the pub-
lic last year was the acceptance of in-
dustry-developed standards for a sys-
tem of eompatible color television. The
industry-wide National Television Sys-
tem Committee (NTSC) aceom-
plished a truly remarkable achieve-
ment in developing and proving out
the basic standards for this color tele-
vision system in the comparatively
short period of time it required to ac-
complish its obhjectives,

At the outset. there were many
optimistic reports about the number
of color television receivers that could
be produced during the first year of
the life of compatible color TV. Some
early estimates freely predicted the
production of more than a quarter of
a million color television sets by the
end of 1954.

A number of manufacturers pro-
duced fifteen-inch sets to test con-
sumer reaction to quality of color and
to price. While there was a tremendous
interest in the new medium and an
enthusiastic response to the quality of
color reproduction, the small screen
sets failed to attract'many purchasers.
About mid-year, the nineteen-inch col-
or television receiver became a prac-
tical reality with a twenty-one inch
set in the offing. Now, at year's end,
it looks as if 1955 will see the indus-
try's aggressively competitive manu-
facturers well on their way to mak-
ing the general publie color TV con-
scious and hungry for sets.

During the developmental stages of
an entirely new product it is difficult
to forecast the pattern that will even-
tually be created to handle the work of
its installation. maintenance. and serv-
ice. However, just as monochrome
television created cntively new servie-
ing facilities and techniques over that
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required for radio, so will color televi-
sion change the service picture to ade-
quately take care of its more complex
nceds.

The first requirement for color tele-
vision servicing is the ncced for a vast
army of trained technicians. Electronic
and production engineers have proven
time and time again that once the
basic technology for a commercial prod-
uct has been determined from prac-
tical experience all produection bar-
riers are quickly surmounted. Because
of this factor, it would be quite pos-
sible for the production of color tcle-
vision receivers to outstrip the avail-
able, trained technical manpower to
handle the installation and servicing.

This situation points up the tremen-
dous ecducational job that faces the
entire television industry and one that
is of particular importance to the in-
dependent service industry.

Fortunately, the industry as a whole
and individual manufacturers and
technical book publishers have been
making a wecalth of technical train-
ing material available to the independ-
ent service industry.

Every operator of an independent
service business should assume some
personal responsibility in the programs
to train color television technicians in
his own area or locality. Service busi-
nessmen should take an active part
in the formation of all-industry com-
mittees in their communities to work
with educational authoritics to make
the RETMA-sponsored technician up-
grading programs available in theii
local trade schools.

For some time to come set manu-
facturers will have to stay in close
touch with their receivers in the hands
of purchasers. The best qualified esti-
mates about the amount of service
that will be required on the average
color set is ten calls per year. It is
also estimated that the average time
required on each serviee call will be
two hours. The warranty contraets
now in force seem to be prieed on the
basis of these estimates.

It would be unwise for any service
business operator to accept contract
service on color television receivers at
current econtract rates without some
positive assuranee from the set manu-
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WORLD’S LARGEST MANUFACTURER
OF CUSTOM BUILT TELEVISION

MATTISON

SILVER ROCKET 630 CHASSIS

Featuring Syncromatic Tuning

NO DRIFT UHF-VHF-DX

ONLY THE MATTISON 630 ELIMINATES
DRIFTING APART OF PICTURE AND
SOUND ON UHF, YHF and DX RECEP-
TION, SELECT YOUR CHANNEL . . .
SOUND IS AUTOMATIC. (Syneromatic
Our;:r'!q is an exclusive Mottison 630 Cir-
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i CRT. built in UMF Tuner

N
W

@
L ]

All Channel _/ UHF Tuner

e UHF Cascode I.F, amplifer adds additienal
I.F, stage. Very important because UHF
transmitters operate with moder&te power and
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notch UHF performance.

SILVER ROCKET 630 CHASSIS
* with TUNEABLE -

BUILT-IN BOOSTER
for Better DX Reception

Tube Select Your
Complement: Channel
28 tubes SOUND IS
3 rectifiers AUTOMATIC!
1 CRT

Tuneable JBooster

e Bioad pand single knob control pre.amplifier
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¢ ONLY THE MATTISON 630 CHASSIS

HAS AN ALL CHANNEL TUNEABLE BUILT-
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STRENGTH UP TO 10 TIMES.
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CABINET FACTORY. AVAILABLE IN EVERY

FINISH AND STYLE. WRITE FOR COMPLETE

CATALOG.

DEALERS! SERVICE MEN! Here is
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Dealer in your area for THE FINEST CUS-
TOM-BUILT LINE OF TV RECEIVERS. FREE!I
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*'$1,000,000 FLOOR PLAN."
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« Mattison Television & Radio Corp. s
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When you buy from
Mattison you need
only one source of
supply! You can buy
a Mattison_  Chassis.
a Mattison Catinet or
s complete Mattison
TV Set!
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facturer for subsidization if his re-
ceivers required a higher average num-
ber of service calls or if the service
time required exceeded two hours on
an average.

Because of the need for extensive
operational information on their sets
and the many unknowables about the
amount of service they will require,
set manufacturers will maintain a
rigid control over placement of serv-
ice contracts and in the supervision
of service on their receivers. It is quite
likely that some set distributors may
establish the personnel and facilities
to give factory-supervised service un-
der programs that will provide for the
gradual shift to independent service
firms as service requirements become
better known.

Good service association could speed
the time when color TV service will
be shifted to the independents by
working closely with distributors and
their color television servicing organ-
izations.

Association Developments

Perhaps the most outstanding de-
velopment in independent service dur-
ing the year was the rapidly-widening
interest in association activities and
the formation of new service associa-
tions in practically every section of
the country. This interest in coopera-
tion clearly reflects the growing con-
cern among established service busi-
nesses over the future of independent
service in the fast-growing industry
and the desire to stabilize the business
of servicing on a higher plane of busi-
ness ethics and technical proficiency.

Studies of the memberships of new
service associations indicate that a
stable service industry has been cre-
ated in the cauldron of competition.
The members of this industry have
come to realize that the basic prob-
lems of service business stability can
only be accomplished through the close
cooperation of ethical competitors,
There is also a recognition that tech-
nical competence alone is not sufficient
for the successful operation of a serv-
ice business. The growing interest in
management factors reflected every-
where in the development of service
sclling programs of various types and
in the elements of service business
management presages a new and po-
tent force at work in the activity of
clectronic servicing.

Another event of interest during the
year was the formation of another
regional association to bring together
practically all of the individual asso-
ciations of various types in its area
to formulate programs that embrace
all of the elements of electronic serv-
icing. The Eastern Television Service
Conference, Inc., comprising 37 serv-
ice associations located in states along
the Atlantic seaboard, completed its
organizational pattern and held its
first full-fledged series of meetings in
Philadelphia early in the year.

The associations that banded to-
gether to form the ETSC include those
organized by service dealers, dealers
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with service departments, and em-
ployed technicians. The conference
was held in connection with a 3-day
color television symposium sponsored
by the Council of Radio & Television
Service Associations of Philadelphia.
Officers elected by the delegates in-
cluded Harold “Dusty” Rhodes of Pat-
terson, N. J., as chairman; Bert Bre-
genzer of Pittsburgh, Pa., as vice-chair-
man; John Rader of Reading, Pa.,
treasurer; and Ferdinand J. Lynn of
Buffalo, N. Y., secretary. Trustees of
the corporation include Roger K.
Haines of Haddonfield, N. J., Albert
M. Haas of Philadelphia, Pa., and Max
Liebowitz of New York City.

By means of their dynamic house
organ. the "TSA News,” the Televi-
sion Service Association of Michigan
has succeeded in crystalizing the
thinking of legitimate service business-
men in all parts of the state about
the dire need for and effectiveness of
cooperation through association. The
Detroit TSA, nationally known for its
successful efforts in combatting un-
ethical service practices with full co-
operation of their Better Business
Bureau and local law enforcement
agencies, continued to set the pace
for tangible results from cooperative
effort. The Greater Detroit Electronics
Parts Show, a cooperative venture
sponsored by twelve independent parts
jobbers in Detroit and Pontiac, repre-
sented the first project of its kind in
the area held exclusively for dealers
and service technicians.

The annual clinic and fair sponsored
by the Texas Electronic Associations
brought hundreds of service business-
men to Dallas from all parts of Texas
and from adjoining States. The at-
tendance far exceeded that recorded
at the first state-wide affair held in
Forth Worth in 1953.

Delegates from member associations
made tentative plans to expand the
activities of the state association to
interest service business operators in
communities where local associations
are impractical.

The annual NATESA convention,
held in Chicago late in September,
brought delegates from member asso-
ciations in all parts of the country and
interested observers from many non-
affiliated associations. Included among
the observers was a service operator
from Caracas, Venezuela, whose efforts
may result in the broadening of
NATESA to become an international
association.

The primary purpose of the annual
NATESA convention is to permit
committees to complete the final de-
tails of their assignments before pres-
entation to the membership for ap-
proval and the election of officers for
the ensuing year.

The consensus among observers who
attended the convention was that the
organization is structurally sound and
merits the wholehearted support of
all service and dealer organizations. It
was noted that there is an homogene-
ity and enthusiasm among the present
member associations of NATESA that
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APN-1 Magnetic Units. \ou can’ hulld Versatile
Sweep Fregqueney  Generator 5
“ILII L o R S A AP . o
AN/APTS Transmitter—operates over a lrnq of 300
o Hm) MCD puthbul 30 Watts, The carvier freq. is
mm.; ;I:odulalu] with elfeclive random noise fred, up

)

Complele’ with fubes. ... ... .. ... .$99.50

T-26 Yelephone ehtu unit with F-1 32 39

\\x-slorn Electric Transmitter. ..., . ... .
G-34A Portable KEYER

:II 5 oor 2440 v: 50 1o 00 cycle. compPlete with tubes.

photocell and earryinf ense.

Used. only, .

Ac % L e e e

Input
D-2 14V
DM-324 28V@ L1 250@60 M
D-101 27v@ 1.78 285VC-.075 ampsx, ... 1.

3 for_ $.00
Carisen Stromberg Chest Mike—New........ $1.29 ea
CRYSTALS

100 assorted; FT 241, FT 243
PEUR DCEE. . S -per 100 814 95

35
BC&34 'l'ranm-ei\ cr 3800-5800 KC.

539 95
PE103 Excelle

PElO4 \'leawr *ul'lily .......... .9!
ASE RECE E . I'?(l( range:

With cduced to. .95
Ase TIANS ITTEI Freq. rnnm S1u- 555

MC. (nmplele wllh ulh(x Onl .95
ASB POWER SUPPLY: New. _...... 4.98
ASE ANTENNA SWITCM]NO IJN W

ot Tluyt L vesesitmanantasaaanaan cra. 2.9

SPECIAL!

Your choice of any of these

4 for $1000

2 Meter Converter—FEaslly converted to two meters
—Uscd=Excellent. complele with l:oluerslnn in-
SULEUCRIUNG o ue s s s $3.93
2 METER OUTBOABD AMPLIFIER—Eaw IY comn-
verted to 2 meters—Used —Excellent, tumpltle with
conversion INEruUctions. . ... ccur o ea !3 95
RT 38 APS 13 TRANSCEIVER—Used a: all
warning radar on 418 M¢. Contatning a 30 IIC IF
strip and various other parts, these units have
veen siripPed of RE' sections and ail tubes. but are
an execllent buy If only for nparts and IF strip.

ca. $3
1 MO eonverted with minor altera-
tions pecumes a high gain converter with 1wo
slages  of l(l' amplification—{complete  with  dia-
Zram), NEW . o i i s ea, $3.93
8c 1033 15 Mc RECEIV!R Iell tubes, oi. $3.95
:C 455, Rec., 6-9MC_as is. .

MOEBILE HEAVY DUTY OYNAMOTOR: 14 V. l\I’UI‘-

nu(put 100 VDO 260 MA. Tnnl-«l 515 V. 215
6 whllwslhe)'

@6 V DC INPUT=300 V., 175 MA,
lut—ul\l 42—Excel. Condition . .

New .....

NAVY ARB RECEIVER

195 I\C thru 9 Mc. l-cludel broadeast band. Fxe
Ll L R R R T T T $19.95

1| .
g;’m:’:\:‘lfxw“h 'mb.e? .m‘. eesesoLike New 529 95

BN-26-C Remote ('nnlrntled val;ullnml DlrQﬂlnn

hndor and lons rece DF
r one of three frea. hlnda 150 m 1504 KC, 24 \'
f contalned dynamotoer lunnly Complete instatla.

li()n. including  receiver, ntrol hox, loop. azimuth

control, I.ef! Right lndlclmr. plugs, toop transmission

llne and shafts, . & main, manual Idest for

use in holl!h ete.

BRAND NEW . . ... ...........c..c.0..0....

MN-20-E Loop, Brlnd New

MN- 52 Crank drive,

RM-29. For field phone use includes talk. listen and
r(m:lnx crkts. Wonderfutl sub. for EES less h-n’d‘u’l;

MIKES. HEADSETS & MICROPHONES
T-28 Telephnn- ch unit with F:1 Western l-‘lecu-lc

exc. $2
HS- 23 Heldut. used

31 50

Co-307 Ext. cord lor HS-ES 3!
Line new $ .79, . -new 1.29
Throat Mike—T-30. -98
Lip Mike—_Nayy TyP Pe . .98

CW.49508 Migh Impedance u--ant QBC

Comple(e w"h ho-dhlnd «Used
T-48 Lip Mike. New........_ ... 31
Vllnlluure hoad-et Used sx 49. new $2.49
carbon mike—exe, .
1000 MC—Used, Good
lndmamr una Shield—Com Nplete with  aBPL,
5 1—2X2. 1—-8X5. Brand RS . 5
Tunmu l‘nlil—TU 28 rnd TU' 10. Used, Ex 2.25 ea.
BC-908 Absorption type Freq. Meter 1350-223 BMc.
Ued, EXC »ccrevcennnnrtasrasrcartan, 314,99

BROADCAST BAND RECEIVER

vay ADF necel.ver DZ-1. made by RCA. Continuous
to 1730 Ke 8 bands, geAr-train tuning with
v-mler and coarne neales, broad or sharp band-pass,
CW or MCW. All controls on front panel. No head-
sches of mechanical or electrical control inttreontiec-
tlons. Belutllu]]y qullt wllh 5.-gang tuning capacitor.
nhlelded tules and tubes: 3—8D 276,
. 141, Cnlnl’lleu wlth tubes., Iell power Rup-

Iy Dz-l direction_finder. complete with all connec-
Llun cabies & loop, Brand New....cooocann: $49.50

ALL ITEMS F.0.B.
CHICAGO

25% Deposit required
with orders

R W ELECTRONICS

Dept. N, 2430 8. Michigan Ave., Chicago 18, III.
PHONE: CAlumet $-1281-2-3

WRITE FOR NEW
BULLETIN AND
PRICES.
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OFF
LIST

'N.J.R.T. TUBES 70% 1 90%

ALL NJRT TUBES ARE BRAND NEW AanD
FULLY GUARANTEED FOR ONE YEAR

GUARANTEE

Type Price Type Price Type Price Type Price Type Price
1A7GY .48 6ALS .39 6827 .95 SWAGT .48 12V6GT .50
1B3GT .67 6AQS .39 6ca .39 6WEGT 45 12x4 .35
1HSGT .38 €AQ6 .36 6CBE .45 €x4 .39 19B8G6G 1.15
14 .50 6AQ7 .68 6CD6G 1.15 6XSGT .35 1978 .75
1INSGT .62 6ARS .45 6F6 .45 7E6 .40 25BQ6GT 75
1RS .48 6ASS .50 6HE .53 7Xx6 .58 25L6GT .45
155 40 6ATE .39 6J5 .40 7 77 25W4GT .45
174 .48 6AU4GT .70 6J6 .50 12418 .40 3545 .49
1ua .a8 6AUS .82 6K6GT .39 12aT6 .35 35BS .38
1us .40 6AUS .45 6LE .62 12477 65 35CS .38
1x2 .65 6AVE .39 6R7 .49 12aU6 .38 35L6GT .45
3a4 .45 6AXAGT .59 654 .39 12au7 .55 3swa .45
3Q4 48 6BA6 .40 6S8GT .51 12avE .50 35Z5GT .45
3Q5GT 48 6BAT .57 6SA7GT .41 12av7 .60 as .53
3s4 A48 68CS .49 6SBTY .76 12AX4GT .55 5085 41
3va .50 6BD6 .45 65C7 .59 12aX7 .55 50CS a1
SU4G .55 6BES .39 6SD7GT .39 12BAS .40 SOLEGT .59
5Y3GT .39 6BFS .55 65K7GT .39 12BA7 .57 7OL7GT 1.07
5Y4G .39 6BGEG 1.20 6SLTGT .49 12BE6 .41 76 a2
6AB4 .42 6BHE .45 6SNTGT .55 12BH7 65 e 1.25
GAF4 .92 6BJ6 41 6SQ7GT .37 12BY7 .68 -

G6AF6 .78 6BK7 .89 T8 .75 12827 .65 1170767 1.19
6AGS 49 6BLTGT 65 su7 56 128L7GT .49 117P7GT 1.39
6AH4 .67 6BQEGT 77 6Us .59 125N7GT .50 11723 .39
GAKS 59 6BQ7A 92 6VEGT 45 12SR7 met .55 807 1.25
T.V. PIX TUBE -I 3 F R E E SENSATIONAL ““MAGI CLOCK"”
BRIGHTENER . 2 REL MYSTERY ELECTRIC CLOCK

V;ué :lsn see through it . . .
HI.PO TV RECTIFIER TUBES |- - or witn

what makes it work? List price . . .

yours absolutely free with order of $75.00 or more
. or with orders totalling $100.00 over a period of 30 days.

LAST LONGER

Many 7 volt types not listed. All tubes individually boxed. For

orders under $10 add $| handling charge. Tubes offerad subject

Makes Picture brighter. larger

5 o F.Q.B.
¥(l) |:!DEPSI.BA’;:E S] 391'11(.) PI?EPGI.SA’(:SESI 95 to New Jersey Radio and Television Tube

SuU4ac 6SN7GT. ...

to prior sale. Prices subject to change.

Co.

SEND FOR FREE TUBE LISTING.

NEW JERSEY TELEVISION SUPPLY CO.

Sale Distributer of MJRT Tubes
S0EE WESTFIELD AVE., ELIZABETH, M. ). EL. 5-3800

All orders shipped
25% deposit on c.o.d. shipments. Make checks payable

3|
— |

FACTORY REPAIRS

ON ALL MAKES AND TYPES OF

TEST EQUIPMENT

Send units via parcel post—
will quote after ingpection.

Write for NEW FREE Catalogue
GEMERAL ELECTRONIC DIST. CO.

Be & "'key’
receive Mmessages in code b

men for johs.

through famous Candler System. Qi

o ify  for Amateuyr or Commercial
cense. Write for FREE BOOR
CANDLER SYSTEM CO

man. Learn how to send ana
v telegraph
and radlo. Commerce needs thousands of

pay, adventure. in-
teresting work. Learn at _home aulckly

*Dept. 20, Box 928, Denver 1. Colo.. U.S,A.

2100 PARK PLACE, NEW YORK 7, N. Y. »

LABORATORY DESIGNED

for

UHF ond VHF1 .. It's NEW!

MOSLEY
2-WAY

TV ANTENNA SWITCH

|Ca|. Ne. F-40
. Sronding Wove Rotio List Price |

1y lo
° E”"h“;eono‘ rest!

tive rotory oction!

e Posi tver co,.quctsl

o Silver-tor .

e Compac! size!
53 - ¢

St G

8622 $T. CHARLES ROCK ROAD
$7. LOYIS 14, MISSOURI

Another PREMIUM QUALITY MOSLEY Accessory

for BETTER TV INSTALLATIONS!
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v.! nsplie many presently nonaflili-
ated associations to join the national
organization as its 1954-1955 program
unfolds.

Service Association Objectives

A study of the published objectives
of service associations released during
the year reveals an interesting con-
cordance in what is badly needed to
stabilize servicing and to make it
a worthwhile venture as a business
enterprise. The following list repre-
sents a cross-section of the needs of
the industry that were specified in all
association programs during the year.

Public Relations—The set owning
public is still inclined to look upon tele-
vision receivers as comparatively sim-
ple devices that are easy to repair. Also,
there is a marked tendency to put up
with degraded pictures rather than
to spend money on maintenance.

Service operators are universally of
the opinion that a strong public rela-
tions program in the interests of com-
petent electronic service is a respon-
sibility of the over-all industry. They
feel that the set manufacturers have
over-simplified television in their ad-
vertising and thus are primarily re-
sponsible for the general set-owner at-
titude about service and the qualifica-
tions for handling it efficiently., They
are of the opinion, too, that component
manufacturers and parts distributors
have a sufficient stake in the profitable
sale of service that they should as-
sume some of the responsibility for the
badly neceded public relations programs.

It is widely felt that television broad-
cast stations should, for the protection
of their own investments, carry out
regular educational programs to sect-
owners about picture quality. Televi-
sion set-owners are the broadcast sta-
tion's customers. The quality of the
pictures cannot be any better than
the reproduction that appears on
the viewer's sereen. Surveys have
shown that almost half of the owners
of television sets are now watching de-
graded pictures on their screens be-
cause they do not realize the sets need
adjustment or service.

Since there is no indication that
television will replace radio as the
major medium for information, the de-
gree of its long-range success will de-
pend upon its ability to attract and
hold audiences as the major vehicle
for entertainment. For this reason
service people feel that continuing
programs about picture fidelity should
be a mnrst with every television broad-
casting station.

Elinination of Bait Advertising
Service associations are inclined to
sssume the responsibility for figlting
the use of bait advertising and its as-
sociated evils in their communities.
Wherever effective associations have
been formed and they have gone on
record with a code of ethics to which
members must adhere, the local Better

operative in helping to weed out w

rthical service companics.
rechnciaen \
RACIO & TELEVISION Ncws

Wiitice ol 1
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years associations have been striving
to find some plan which would provide
for recognition of the comipetent clec-
tronic technician and make it tough
for the pseudo-serviceman to mess up
the industry through his fumbling ac-
tivities. This need for some system of
technician identification has led many
serviee people to advocate the licensing
of clectronic technicians on either a
local or state-wide basis.

While most service husiness opera-
tors have realized the need for a prac-
tical and effective system of identifica-
tion, the majority have feared that the
evils of political control through any
form of licensing would far outweigh
any advantages that it might gain. The
result is that plans are now underway
both on local and national levels for
the service industry itself to establish
an identification plan that through
widespread publicity would provide all
of the advantages of licensing without
the dangers inherent in political con-
trol.

Consumer Sales—There probably is
not one service association in the coun-
try that did not go on record this
vear against the indiscriminate sale of
replacement products to consumers. It
is claimed by many service operators
that consumer knowledge of dealer
costs of replacement tubes and parts
poses one of their biggest problems in
maintaining good customer relations
and one that is tough to handie.

Many parts distributors have recog-
nized the growing need for concen-
trated selling of replacement products
to lLonafide service technicians and
service businesses only. These distribu-
tors have instituted systems of cus-
tomer identification to eliminate over-
the-counter sales to consumers. Where
such systems have been installed the
distributors report an enthusiastic re-
sponse from their technician-service
customers.

Technician Training—Service asso-
ciation members fear that unless some
cooperative plan is developed for train-
ing technicians in the practical phases
of color television circuitry as it is em-
ployed in production-line receiver mod-
els. a bad state of confusion will de-
velop. They point out that during the
carly days of monochrome TV, lack of
coordination in the scheduling of tech-
nical lectures by the various manufac-
turers brought about a situation where
as many as three different meetings
were scheduled in the same town on
the same night.

Many associations now plan to offer
set and equipment manufacturers a lec-
ture coordination service in their areas
to minimize the possibility of confu-
sion and lack of attendance due to
multiple meetings.

As the year draws to a close it ap-
pears as if the service industry will
go into the new year in common
agreement on all major objectives.
There are strong indications that na-
tional unity will be achieved in the
very near future which will permit the
independent service industry to present
a solid front in fulfilling its programs.

-0
December, 1954

Fa o -
=g : a

o

R8/GGER AND BET TER THAN EVER'
B-A’s NEW 1955

{ FREE CATALOG

164
, BIG PAGES

LOADED WITH
SAVINGS AND
NEW ITEMS
IN RADIO,
TV AND
ELECTRONICS!

COMPLITF INDEX
PAGE 182

W

_l
1927

BOL OF Yue FINEST Quality
THE ELECTRONICS iNousTRY!

DEALERS
SERVICEMEN
SCHOOLS
CHURCHES

+ THEATRES
HOTELS

PUBLIC UTILITIES
EXPERIMENTERS
FACTORIES
ENGINEERS

INCLUDES
93 PAGES OF
AMAZING LABORATORIES
BARGAINS, AMATEURS (\3
NOT FOUND / )
IN ANY OTHER

FOR OVIR 28 YraRS THE SYM,
AND THE LOWEST PRICES L]

A COMPLETE BUYING GUIDE FOR EVERYTHING IN-

RADIO
TELEVISION
ELECTRONICS

IUIST!IN-APPL!B" €o.

ANRUAL cATALOG
NUMBER 551

» 101214 meGEE ST.. KANSAS ciry, mo,

(N N N N =N N BN N &4 N B _§B o ]
I BURSTEIN-APPLEBEE CO. Dept. M,
1012-14 McGee St., Kansas City 6, Mo.

| [ Send Free B-A Catalog No. 551.

— 1955 CATALOG

NAME _

ADDRESS ) - SEND CouPON
I FOR IT T0DAY!
ary STATE_

The Newest and Handiest
Waveform Analyzers.

MINIATURE DSCILLOSCOPE Model MO-1
The smallest and most compact oscilloscope on
the market yet an industrial giant.
SPECIFICATIONS
INPUT IMPEDANCE: Horizontal and vertical. 2.2

megohms shunted by approximately 15 MMFD.
SENSITIVITY: 100 MV vert. full scale; 1 volt

horiz. full scale. ;
FREQUENCY RESPONSE: Vert.

7 cycles to 200 KC — 3

b; Horiz. 4 cycles to 100

KC — 3 db.

SWEEP RATE: 20 cycles to 30

KC in § step
SIZE: §” hlgh, 5' wide, 5°

deep.

Price $79.95

(Z)PROBESCOPE

For the first time a Cathode Ray Tube is incorporated into a probe

small enough to be hetd in the palm of a hand . . . only 1%2°

round by 7%2* long. The waveform is even sharper and tlearer

than on larger scopes.

The control cahinet is small and compact occupying less than
5’1 foot on the bench and is connected to the Probescope by

a2 3% ft. shielded cable. The back of the cabinet is provided

with 3 holder for the probe and cable.
SPECIFICATIONS: INPUT IMPEDANCE: 2.2 megohms shunted by

cap-of 100 MMFD. with Cathode Follower Input
Price $77.35 roa. SENSITIVITY: 100 MV full
7L = scate, vertical input only.
FREQUENCY RESPONSE: Flat to
60 KGC — 3 db point.
SWEEP RATE: 20 cycles to 30
KC in § steps.
SIZE: 9" w, 6° h, 5* 4

Model PO-1 F09. NYC.

44-05 J0th AVENUE

www americanradiohistorv com
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What's New in Radio ;

SAVE —_— 9 (Continued from page 100) RECORDING TAPE (Plastic Base)
MORE AT e - - | 40% OFF (NEW)
ar o . ® 1200 ft. plastic tape with plastic reel included.
The 51SB includes such extras as ® Each reel individually boxed.
.CQ t d d h to-t ]k | L) (h'gl&ec of nationaliy famous top quality brands
TN-65/APQ-15 Makes a | V(')l -operated an DU§ _' 9' a A Cop- | Welrcor ;z;mm 3.20: Tceves (SPN.12) 3.205 Audio
2-METER TRANSMITTER trols, a speaker de-activating circuit, | | &l 2as smep 1113, 38 s 325
- . g F 30, .

Undlf- .}m\ll right into =:2." Little rewiring TVI _SuppreSSlorP' and unitized con- ° P:rtcth.n:o!, 1.925 nt:xe‘::;.r{mq cane included with

;';:‘euﬁ.tufﬁﬁ“?ﬂ.‘ﬂ“é:?’ééﬁ":;.riﬁr? PN’ tunt struction for quick and easy removal * ok ok ok ok ok ok ok Kk k ok kK

“w“ﬁ?ﬁ:ogﬁ;;:ligiﬂnc£"‘ "‘g‘E’é’.‘éﬁ o eay HB2 | of any major section. Completely self- USED RECORDING TAPE (PLASTIC BASE}

1C y NVversion H M .

Bheety s s e ek Special contained, “_10 51.SB requires ho exter- Setma. Celectinate .99 for T¥—1200 foot
MICAG SWITCH B2-7ROY normally apen or closed. nal accessories with the exception of a B L or I naue] 199 for 5°_"§00 foot
S$POT. New. Quantity discounts on reques sioma Tt h the hew " 10% or g -39 for 47— 300 foot
LM FREQ. METER. Xtal callbrated. i10 p:r ICTopnoncay ) ) Lo mil myiar. “soond: | pragiic reels Included “with

KC. modulnted. Loss ealibration book 32.50 Complete informat on this unit is L N it imen all above sizes
c!:.amcugs. ierite for u;l(u‘nl‘l‘l!._vl?iswmnpall 5o¢ 2188 ot ) Wikhs U e witt e
A N N S ca,,,,cf:;:,;;,, o 1| contained in Bulletin 51SB which is chanje vour present -

[T T S B T $1 postpaid available on request. Y LB O LIRS (ShTsh
COAX SPECIALS! l R Nk (vt ATy am k¥
111 L1 H
e S . ol e 24,08 TV TUBE-CONTINUITY CHECKER USED “MYLAR” TAPE (I Mil)
0 ; o o .

ua‘g; u“u ol:w [coaxial cf"Lﬁ 2450 | Visulite Company, 423 Broome (Impact Strength 9 Times Greater Than Plastic Tape)

cia, 5§ i rolla ” . »

sowi';'; PLiT3 olun 3t one ond. Now. 798 | Street, New York 13, N. Y. is now 1200 ft. (1" reel)...2.59

- . v - . . ”
P N e offering an inexpensive continuity 1800 ft. (1" reel)...3.89
239 A at each ond. ... i__1-95 tester which will check instantly the New empty ptastic reels In
701A XMTR. TUBES complete with dope nhee!. boxes Iur easy Iahellnu. 3
Hurrv. $2.9% cnch o 2t 10¢; 22¢; 24 7"
FILAMENT THINS'OIMEIS for above. .. 52 P f
Socket for above ...52.00 ppd, rofessional reel (214" huh)
COAX ANTENNAS for fixed station une. xmm 29¢ ea. EMPTY BOXES:
waorking  with mobile equipment.  Freq. 30-40 A 37 3¢; 4” S¢; 5" B¢ 77
MCs—complete with 100 ft. of u(;s/u (.nhle nnd i S¢ oA
sdsptor. Rop. list #100. New,, .349.95 .
SAVE °N TRANSFORMERS! :’g{:m:"\é 1‘.;,::;‘:"";:: p:;r:l:.-m'

INIATURE LI N E MATCMING I etc.. at low prices. PLEASE IN-
:1:: szrgnm postage & handilng) CLUDE SUFFICIENT POSTAGE.
N St circuttn, COMMISSIONED ELECTRONICS CO.

0 Ja O]
Dr;'t':l::sefn: TRHAL | CompULOn AvEe 2503 Champlain St. N.W. Washington 9, D. C.
tems,  transistor clrcuits. 1000's |

other uses, Only 4-0z. 4 whelings
—2 Input l:m nmn 2 output of
1 103 ohms of 604 ohms.
Rated 6 MW 2()0- -0()0 cy. 500V
LMS 1eat

MEW POWER TRANSFORMERS 110
Y. ddi ey, primary, 130 V, 130 ma
secondary 6,301 amps. Fll FB for
Erid_dip kitg, test ulull .51.49
24 ¥V, TRANSFORMER l'- lECTlF\!R COMB., n
hasie 24 V., DC power subbly of 110 V. AC pri-
mary. 24 V. secondary llld Rectox HRectifier. Op-
erates lmermlucn jv un to 3 or 4 amps $2.95
POWER TRANSFORMER 110 V. 60 cy Dl'llnarv
Secondary 24 V V. amp and 134 V. ¥4 amp, .$2

EXCITER UNIT FOR WILCOX XMTR.
Conialns all relays. transformer, sockets, tuhe
lineup (tubes not supplied) 1852, 1852, 8D7,
813, 6SNT7. 645, 811. Used, xint. sg 95
cond. Ship, wt. 30 I8,y roqgr=mn

e
XMTR. ROTARY COV ASSEMELY 21 turns o
silver-plated wire. Complete with geared p
elslon eounter dlal & knab, Rated approx.
watie, Perfect for all hand mohile and -Im:lr aldc
band linear. from new equ [ 3]
value. bhlp wv. G ibs._ rases Ss.ss

SAVE MONEY.. MAKE MONEY..

LEARN TV

the practical way--

ASSEMBLE A
TRANSVision

filaments of loctal, octal, and all minia- |
ture tubes simply by plugging them
into the sockets provided.

In addition, the new unit checks
filaments of picture tubes, fuses, ap-
pliances, motors, electric circuits by
means of the test leads provided. It
operates on 110 volts a.c. or d.c. Built-
in resistors prevent danger of shock or
burning out of the items under test.

The instrument comes complete with Pay as vou w"-e

test leads and an instruction sheet.

EST
For DC Weldlnz ulnglo side hand, rowor !uppll
and other |nduntrln| uses. 120 mn V
Model 13138352 9.50

APS 13 Makes a 420 MC MDIDPHUNE
h

w 0-
follow schematics
and Instructjons
Rante in most cases
cimal to 2 meters.
Fine for communi-
catlon, ranches.

ae . 83.95

Complete with HF L3
and 30 MC L.F. striy s, areptar mal
minor parts_ not  needed for i b 1]
wt, 13 |[ba, COMPLETE aps5—13. N $19. 95

TEST EQUIPMENT
TS.45_$125 1017 PULSE GENERATOR, 549 s0
AN/APA-10 PANORAMIC ADAPTO!
TSx-4SE PULSE ANALYZER Vctite for . Bricar
TEST OSCILLATON i witn “Model Za il

7% MC 1
NEW METERS
Removed from New Equipment

WE WILL HELP YOU to start
learning TV the practical way

ROTARY RELAY r
_Automatic Electric Sales Corpora- o S A S o8
tion. 1033 W. Van Buren St., Chicago | only $39 you get PACKAGE #)
7, Tl has developed a single can-type | (S0 kol t'you tne
rotary relay which is said to be capa- | BasiC CHASSIS and over 450 TV
ble of replacing whole banks of relays. | COMPONENTS with complete tn-

. . A structions, Drawings. Photos. and
or combinations of relays and stepping | secvice Booklet. When ready. you

o 4 AMPS f GE 3” Tound ol('ln\ml In aluminum S\\'itCheS | order the next stage (pko. =2), ete. Low prices mako
Mmi:{;‘&'&"““ e L e b5k S . . your coniplete kit a terrific buy.
n. A \. I The Series OCS is small, light, and h 6 6 f’V K .
0.0-80 MICRD A&ngv;_s ok ML PR o3 A s?é?é;é resistant to shock. vibration. and tem- | S ows rea is:
¥"s‘§39?nf¢"z‘°nsr sev. il pral erature changes. It measures 314" G EXCLUSIVE: Only Transvision TV Kits
clv. winh i | 1l Wt wlil = . . . are adaptable to UMWF. Ideal for
1 be i~ed able transculver tvet x2 7/16” x 1 25/32" in size and weighs FRINGE AREAS. No Previous Technical
sol I i other r-m;,u nml fredg .$3.95 R Knowledge flll“"ld Write now
from 14 to 20 ounces, depending on

design.

Complete information on this unit
which combines relay and stepping
switch functions is available from the

RCA SURPLUS TV CAMERA
—-:#_

. $229

With 1848 Iconoxscope
and 4-stage vhico am-
{xl fer  anal  clisper

AAVOS TRANSVIsion

NEW ROCHELLE, N. Y.

Ot company. : PR entonc! Disemn
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way Beach B]\'d" Rockaway :BcachJ M [ Sead FREE copy of your aew TV Kit Calaleg. 1

: N. Y. is now offering a push-pull driver | ¥ Nome —

Harlo sales co. and output transformer line that has D addees:. e __.:

Dept. RL 1109 Burbank Bivd.. Burbank. Carif been designed to be used with high- | civy _ I —-

SHELE: Harlo Phone: Victoria 9- Gl power alloy junction transistors, D00 000000000O0OIS 0]
B e e e il To avoid switching transient volt-
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ages in the class B output stages and
to maintain good circuit balance, bi-
filar windings are used. Frequency
response is 200 to 4000 cycles. Power
level is 2 watts.

The driver transformer provides a
suitable match to the 25-ohm input
impedances of the output stage. The
output audio transformer matches a
4-ohm specaker load.

MINIATURE EARPHONES
The Fenton Company, 15 Moore
Street, New York 4, N. Y. is now of-
fering a line of clip-on miniature ear-
phones for every requirement.
Some suggested uses for these hear-
ing-aid quality carphones are dictat-

ing machine transcribing, monitoring,
phone order desk. simultancous listen-
ing, radio communication, private sam-
pling of recordings in music stores,
cte.

These new “Fen-Tone"” clip-ons are
available in 128, 1000, and 2000 ohm
models with flesh colored plastic clasp
or carmold.

REPLACEMENT FLYBACKS

Five new correct replacement fly-
back transformers have been added
to the TV replacement line offered by
Triad Transformer Corporation, 4035
Redwood Ave, Venice, California,

All of the new units are ruggedized
versions of original equipment and are
clectrically and mechanically inter-
changeable with the manufaeturer’s
original equipment. Three of the new
units are designed for use in Admiral
receivers while the other two are for
Ewmerson receivers.

A copy of the company’s TV replace-
ment guide, TV-54, contains model
numbers and chassis for which the
new transformers are suitable and is
available on request.

RENEWAL PICTURE TUBES
The Tube Division of Rudio Corpora-
tion of Americu. Ilarrvison, N. J. is now
marketing two 70-degree TV picture
tubes, 14" and 21" types, for replace-
ment service applications.

|
|

The RCA-141I1IP is a 14" reetangular |

glass tube with a screen size of 11337
by 84", It has low-voltage cleetro-
statie focus and magnetic deflection, It
has a diagonal deflection angle of 70
degrees, a maximum high-voltage rat-
ing of 14,000 volts, design-center value.
It features a spherical “Filterglass”
faceplate,

The RCA-21YP4-A is an aluminized
21" rectangular version with a screen
size 19%” by 14 34" and a spherieal
“Filterglass™ faceplate. Its other speei-
fications arc the same as the 14" ver-

December, 1954
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¢ Woeller 8250A Soldering Gun—

250 watts

Fomous Kester Solder—general

purpose spool

® Soldering Tip—for all kinds of
soldering

¢ Smoothing Tip—for mending
and seallng

® Cutting Tip—for plastic tile, etc.

® Wrench—for tip interchaonge

® instruction Booklets —handy
soldering and homecraft hints

® Metal Case—for storage and
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Nothing else to buy for soldering. sealing. cutting,

mending, joining and smoothing.
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Anideal soldering tool for shop or home
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sion with the exception that the maxi-
mum high-voltage rating is 18,000
volts.

INSPECTION MIRROR

General Cement Mfg. Co.. 919 Tay-
lor Avenue, Rockford, Ill. is now offer-
ing another service tool in its alrecady
extensive line.

The new item is an illuminated in-
spection mirror which is similar in ap-
pecarance to a dentist’s oral inspection
mirror. It is 124" long and enables
the technician to inspect the most in-
accessible parts of any TV chassis.

No external cords or connections are
required as the unit is powered by two
penlight cells. From its anodized alu-
minum case, the battery illuminates
a bulb which transmits its light along
a 6" transparent Lucite rod to the
hinge-mounted mirror on the “busi-
ness ecnd” of the tool. Shock and
shorting are eliminated by the diclec-
tric materials used in the construction.

DUAL-VARIABLE CAPACITOR

McCoy Electronics Company, Mt.
Holly Springs, Pa. has developed a new
miniature dual variable capacitor for
subminiature rececivers and transmit-
ters.

Dimensions, exclusive of shaft, are
only 13/16” x 11/16" x 1 1/16". Ca-
pacitance ranges up to 385 uppfd. per

section with at least 10:1 ratio from
maximum to minimum. Both rotors
and both stators are isolated for flexi-
bility of circuitry.

Other specifications include: shaft
diameter 3/16" or %4”; standard shaft
length, 3"; weight % ounce. Addi-
tional details will be supplied by the
company on request,

SHIELD CANS

A line of rectangular cans for use as
high-voltage shields, transformer cases,
capacitor housings, and similar appli-
cations on electronic, electrical, TV,
radio, and related equipment has been
developed by George D. Ellis & Sons
Inc., American and Luzerne Streets,
Philadelphia 40, Pa.

Twenty-five different sizes of rec-
tangular and square base cans from
2% " x 1%” to T%” x 7%” are avail-
able and most sizes can be made to
any required body height from 2" up
to 9”. A variety of access openings,
with closures, ventilating hole pat-
terns, fastening fixtures, etc. can be
provided.

U.H.F. FRINGE ANTENNA
Clear Beam Antenna Corp., 21341
Roscoe Blvd., Canoga Park, California
is now offering a new antenna which
has been specifically designed for the
reception of fringe u.h.f. signals.

The “Duo-Quad UHF Radar” an-

www americanradiohistorvy com
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the superior transient

X response of
Jim Lansing Signature
extended range speakers
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A combination of tight electrical and rigid
mechanical coupling account for the ex-
ceptional transient response of Jim Lansing
Signature units.

Tight electrical coupling results from high
flux density and close voice coil tolerances.
Rigid mechanical coupling is achieved by
use of a 4~ voice coil with a 4~ dural
dust dome attached directly to it. Thus,
cone area between coil and suspension is
kept relatively small; compliance between
coil and dome is eliminated.

Structurally, when a 4~ volce coil and
dome are used with a curvilinear cone,
a shallow piston assembly is made pos-
sibie. This shallow form factor permits a
better distribution of highs than would a
Geep cone,

Remember, only Jim Lansing Signature
Speakers are made with §” voice coils.

James B, Lansing Sound, Inc.
manufacturers of precision transducers

2439 Fletcher Drive,
Los Angeles 39, California

STAN-BU R!!
G-PARANEE

CATHODE RAY TUBE SPECIALS:

One Year Guarantee
STAN-BURN

¥

108P4
Q 12LP4 Ceas
12LP4A . .
12qQprs .. ...

12JPa ..
12UPeA .
14CP4
15DPs . .

16KP4 . . .
16DP4& or A.

~
e my
c88u8688582858805847RRARG0auss

RN NNNN R RIee N RIse N s b g
CONUAUNMLNEA IO W NN

CRT USERS
allowances | you ship lhe
WRIT

QUANTITY
We will give yn bup
0 us Puplld 10 CRT's minimum shiPment.
FOR DETAIL

AUTHORIZED DISTRIBUTORS ¢or Gen-
erat Electric, Kenrad, Tung-Sol, Natwonal
De Wald, Regal, Aummnlc and General Mo lo

444#444444444&44444444444444;4444444

-

utomatic Customs luil! Radios for Flymou!h l'uvl
crwvrolct and many others, alwaya in #
We carry a Complete line of HI- FIDELIT\
and sound oquipment. Send us Your requests.

line of nnnulnv makes of
0 other sps- %

ements
20% vnm order. Balance C.0 Al Dri:es*
NEW YORK Warenouse. Minimum order $5.03. s
r n fo' our latest price list and HI-Fi cataiop lo‘
RN:

(288 2 ¢85 888

RADID and
ILECTRONICS

STAN-BURN

1497 BROADWAY = MEW TORKE 1% M.T.

RADIO & TELEVISION NEWS

[4= 8


www.americanradiohistory.com
www.americanradiohistory.com

tenna is composed of a four-stack bow-
tie cross-polarized dipole fans. For
positive ghost rejections a closely
spaced all-aluminum reflector screen is
utilized.

A double-stacked version is also
available for extreme u.h.f. fringe con-
ditions. It is a side-by-side arrange-
ment on a specially designed all-alumi-
num “H" frame featuring strength and
fast asscembly. —30—

—

Printed Wiring TV

(Continucd from page 59)

certain that such wiring will hecome
popular in TV receivers. From the
service technician'’s viewpoint, printed
wiring techniques are not a particular
time saver, nor are repairs greatly fa-
cilitated. It is necessary to stock spe-
cial new parts such as tube sockets,
potentiometers, capacitors, etc., made
expressly for printed wiring. Locating
defects in printed assemblies is not
much different from conventional
methods except that a more uniform
layout is usually used. The major
drawback in servicing printed wiring
lies in the repair or replacement work
for any parts which are mounted on
the printed wiring strip. Great care
and usually a more time consuming
procedure is required to make such
repairs without incurring new damage.
Although some of the manufacturers
feature complete printed assemblies as
replacement for defective sections, con-
ventional parts replacement and sub-
stitution for suspected components are
possible and often economical. —30—

Bandswitching Transmitter
(Continued from page 69)

L I |

tuning capacitor. Another shield sur-
rounds the 6146 wiring to isolate it
from the oscillator. This shield also
supports the low voltage input filter
capacitor. Another shield runs between
the speech amplifier and the 807's, and
also supports the driver transformer.

The bias supply components are at-
tached to the rear chassis lip. as is the
filament transformet for the 5R4GY's.

Some information is in order con-
coerning the filament wiring. The low
voltage power transformer. 7, has a
filament winding (X-X) which is used
to supply the final and modulator tubes
Va V.. Vi, and V. as well as furnish
6.3 volts to the back-connected fila-
ment transformer used in the bias
pack. An additional filament trans-
former, T., is used to fecd the exciter
and speech amplifier tubes. Although
not indicated on the schematic in the
interests of clarity, cach side of the
fitament wiring is bypassed to ground
through .005 pfd, coramic capacitors,
connected at ecach tube socket. The
relay control leads arc similarly by-
passed by C.: and Cw where they leave
the chassis. Shielded cable is used for
the key and a.c. leads. A Dhoftom
plate. preferably made of perforated

December, 1954
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every STANCOR transformer is individually

oRS

Stancor

Counterfacts

SLNdLNO 1VII1LY3IA * STOULNO

transformers
are listed in:
Photofact Folders

Radio's Master
File-O-Matic

CHICAGO STANDARD
TRANSFORMER CORPORATION

CHICAGO 18, ILLINOIS

EXPORT SALES: Roburn Agencies, Inc, 431 Greenwich Street, New York 13, N. Y,
TH Never Before at This LOW PRICE!! =
oN : . E
LS. 60T, COMMAND RECEIVER 95 -l
2 6 10 9.1 Megacycles : bl =
alues that " =
t Sensational money saving ¥ =
= e e e ever been able to ofer, FamauL oL =
= ct)"m’scn g1 Command Receivers designed 10 SEUC =
n E:“l'he 10 meter band (t;wl "’hg-‘l WTS')a;-udExi‘ue::“;: y!mn. -
§! | - —
by the avme&ﬂ?yr:;sy I;ull‘:lti Trucking Companies, Taxi CONCORD RADIO ..53"
:'a'h!:y u;l!adms etc.  Uses K;"'_, S‘F C\ﬁlm:mn ol Dept N2 eey St N Y
1 et. d
Mixer, 2-1Z5K7 "Fbﬁﬂﬁa ‘lzos operate from 28V DC, Di‘:% deposit with €.0.0. Ly
= 1246 Audic Amp. B9 10 Voit 60 Cycle coeration. case send NEW 1955 CONCORD Corer. .
:m .:::t':' o Enaranteed Operative. u;'n‘lultsl:mzlllelx::uml NAME e Coteleg!

- 4 from airplanes in almost  the o -_
'—"?::::ioi'tson a'snwm" imstalled. Shoa. Wt 13 “:' ggg: ADDRESS
— for above e d —_—  E

28 Volt Dynamotor for 10N MAKUAL vol.182.50f ciry =

== guRPLUS RADIO CONVERS

www americanradiohistorv com

155


www.americanradiohistory.com
www.americanradiohistory.com

Jr 4 Jr e o e de e A A dode A e A de e e e ek Aol de e ke

¥ CHECK OUR NEW LOWER PRICES! ¥
* SCR-274N *
* COMMAND *
* and *
* RC-5 *
‘: EQUIPMENT § :
RECEIVERS
* EXCELLENT *
* USED _ USED _ NEWH
¥ BC-453—180 to 550 KC $19,95 $35.95%
#BC-454—3 to 6 MC 12,95 19.954
¢ BC-455—6 o 3 MC 9.95 17.954
L5t 3. 9.95 *
* TRANSMITTERS *
*A -958—2.1 to 3 MC 24 95*
BC-457—4 to 5.3 MC 12.95
HBC458—5.3 10 7 MC $7.95 11.95 *
*B8C-459—7to 4.1 MC 19.95%
# T-15 ARC 5—500 to 800 KC 19.954
* ADDITIONAL EQUIPMENT *
#rBC-456 Modulator 4,954
% BC-450 Control Box (3 Receiver 1.78 2.754
*ac -451 Control Box (Transmiter .99 1.49 2.29*
BC-442 Relay Unit {ANT) 4.95
Flexible Shafting with gear to hit *
receivers ... ... 1.75%
%3 Receiver Rack 1,49 1.99 2.75%
Shock Mount for Receiver Rack .99 +*
2 Transmitter Rack . 3.4 9* |
Single Transmitter Rack 2.99
*DM 13 Dynamotor for Command Set 3.95%

7]

v LS L L L S T L ey -y iy

*T UBES g/ TUBE

=

*j SPECIAL-OF-THE-MONTH! 12L§—20¢ ea. 6 for $1.00
__ Same as 1844 tube. | |
* 8. ... 29 | 3B/U .19 | 836......... 3.50
226 ...... .09 118 a9 | 837 99
* 2C26A .09 | 215A .09 | 841 19 f
* g9 g9 | 22A 19 | 83 15
* 3ps ‘79 | 36A .19 | 864 19
* is | 49 | 1626 19
6sL7 -4 IR .99 | 7193 .19
7C4 429 1 532a 99 Elles .39
* 12c8 49 | 729 179 | Rk 1
* 1218 .20 | 826 .29 | VRS2 ... .14
* 158 3s | y32a $.45 | vT127 000 .09
*
+ CHECK THESE GREAT SAVINGS!

K SA.1/APN.1 ALTITUDE LIMIT SWITCH, excel
% __lent used CONAILION. . ol .9
4 1D.148/AP
Tent, used
¥1.658 ]ccmwnss LEFT
gxcellent. us
K SIRTHER e Selson wperated NAY IG.\TOI! s
INDICATOR. part of ARN.7, BRAND NE

* HEADSETS

* s, 23, Mgh impedance.

W_ NEW with ¢8r pada..ovooesees

* HS: .33 low lmpl‘dlm:e BRAND NEW

* Wlllh ear psds. cord and PL!M $.68

% CD-307A Cords. 8
£l -nce—us

% HS:18 high unped ed .

""""" T0 RIGHT iﬁbié‘nib'n'.

NN
L ]

7.9

: MICROPHONE SUPER-SALE

*T 44 MIKE—magne®ic type consisting of Mlke
* Unil \lC 25-! Cord CO-287. Plug PL-178 and
'r-ts MlK[—(arbon Lip Mik
T-17 MIKE—Carhon—BRAND N
H TS.13 HANDSET-BRAND NEW
W T-12—-Western Elcctrlc Carbon l[nnd Mike with
* Cord & PL-88 Plug. BRAND N 1,

*BC-221 Frequency Meter
Rell annel QUANTITY 15 LIMITED
firat come, first served. he;
*-re Just llke new, with original cali.
bratlon charts. Range 123-20.000
KC with crystal check polnts In all
ramze- Complete with
*crvnul and tubes
Sn.r;dard with AC power sup-
* MODULATED TYPE $179,50
MODRULATED TYPE with AC Power Supnly .
*lelled q"h::llti\’rlof BRAND NEW MODULATE

DSI.DD.!O*

s FREQ. METERS . ............c0.00... 210.00 3
Thuo requency Meters are factory treated, ehukeG*
:lnr frequency alignment and GUARANTEEOC. *
* PRICES SI.ASHED“ *
4 HS-33 HEADSET used. 5 !

ENGLISH TYPE, ¢ -55
FL-S RADIO FILTER
W CR-1A /AR CIVSTALS—BO.‘)S 23K,
* 8258.87KC—Brand New

Field
Tolephnnes

E I 1.2
° @90
A

oms

Dlelely recon-
ditioned and
aleelr!c-lly
tested, using
2 flashiight

145 .

0000000000000 0000000000
SAVE! SCR- 522 RECEIVERS '

less i lats y shifter and tubes.
@ cContains all Coils, Trlnllormlrl. Resistors, 34 95 .
@ Condensers and other valuable parh .each

SPECIAL! 2 for $a e |
®sesescescnccensssssssse®
14 MINIMUM ORDER $2.00 |
*lmmem-h delivery—send 289 deposit en c.o.o.*

orders. { sending full remittance. &lio pﬂlh%’
an smpmenh r_o B.. N.¥ *

Yrand save [X ? .D. cherges.

*wv.houlc N.¥.C. residents add sales tax.)

*PLATT ELECTRONICS OORP.*

*Dlph A, 125 West 1Tth St, N. Y. 11, N. Y.*

* PHONE: CHelsea 2-1100
***t**t**************t***** |

156

sheet metal should be used to com-
pletely cover the bottom side of the
chassis, as a ventilated TVI shield.

The transmitter was housed in a
cabinet originally belonging to an SX-
42 receiver, which, with its perforated
metal access cover, makes a very neat
appearance, and an absolute minimum
of TVL. Since the photographs were
made, decals have been added to con-
veniently identify the controls, and add
somewhat to the professional appear-
ance of the transmitter.

Coaxial cable should be used to feed
to the antenna, and a good ground
should be made to the chassis of the
rig.

Operation

A few initial checks should be made
before operating the rig, to make sure
that everything is functioning proper-
ly. The low voltage power supply
should be checked for approximately
300 volts output, and the bias voltages
set to the previously specified values.
The operating bias on the 6146's will
be about 85 volts when the proper six
ma. of grid current flows, with 75 volts
of this bias being obtained from the bias
supply. Without turning on the high
voltage, the exciter should be tuned up
using crystal and c.w. operating set-
tings. Only 2 or 3 ma. are obtained
at the multiplier grid. The oscillator
plate current should never be allowed
to exceed 50 ma., but in this unit the
current normally only rises to about
40 ma. when the excitation is removed.
The multiplier, of course, is cut off,
and the final will standby at approxi-
mately 50 ma. Should the plate cur-
rents at any time be found to be ex-
cessive, the tube should be checked
for traces of gas. A few ohms added
in the oscillator cathode will serve to
hold the tube down, should it be neces-
sary.

The multiplier plate runs from 10
to 30 ma. under normal operating con-
ditions, depending upon the screen ex-
citation control setting. Once the final
grid is set up to draw 6 ma., the
screen voltage can be set at the re-
duced voltage condition by means of
the tune-up switch, plate voltage ap-
plied to the final and its operation
checked, under load. The plate voltage
will be about 650 volts, and the screen
voltage when at full power will run
around 150 volts. Incidentally, a 100
watt bulb makes a good dummy load
for testing, and its brilliance will be
an indication of the r.f. output. The
rig should be checked on all bands, and
given a test run to check for any in-
dications of overheating, and may then
be put into operation. A final cathode
current of about 230 ma. has been
found to be a satisfactory operating
value.

Operation and adjustment is primari-
ly a matter of becoming familiar with
the various controls and their func-
tions. The setupof the pi-network is con-
ventional. A data sheet #710, available
from the E. F, Johnson Company,
covers the proper settings and gives
other design information. It should

www americanradiohistorv com
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standord
Brands

TUBES

PRICES SLASHED
FAR BELOW WHOLESALE!

Standard brands only! One of Iargel! stocks In
5. We sell—buy—trade. W iTE FOR PRICES
COH ANY TUBES NOT LISTED

iugg RO | 134 S0 1N238 2,00
ILNE LD 6L6 1.00 1N26 X
INSaT LG 6L7 B3 1IN3eA el
1EG L aNT RS iNG9 B
1xas B RS54 2o |
1Aa CFa SRFE T |
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agsoT I nam7? 50 | 701 A
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Avag = ilret .63 | $2.25
BYLLT T ASNTGT W
Ban? A HT8 #
Eg%; Bi BVEGT Ll
=0 4GT
A EE HIE I 2021 Lo
AR A 3Fp7 1 %8
Wil HE ;: 3GP1 1.E8
&ALy i 4.65A 14.00
5T B 958A 4-12%A 15.00
£al7GT 1.23
7oA _— AX150A 27.38
aus ] 40¢ 6AP1 2.3
6AVSGT T il dad .
68A6 LG 8324 Rl
::::ga 140 | 8es S
T 866A 1.0
c7 e
SC8ec  1hY 2a6 wn | 872A 15
6F6 #0 12aH7 S 922 1,30
6F7 &h 12477 #A u23 1,40
12AaU7 . oa7r 188
12AX4 ah n31A 3.75
12AY7 1.20 nn4 A
Klystrons 12¢8 65 | nas .an
12H8 ik ST -drm
Mognetrons 12)8GT M@ 657 40
12K8 Rl | mEn 130
All Types 128¢7 T in3a 13s
125M7 T8 ERER an
12S5L7GT  .Bn 050 1.10
a 5 125R7 S0 anE &S
$eoa 20 astear S0 | duod 1.00
6HE 1 | =0 BoEE T
sJ)8Q K 1N21I 2.60 2003 1.20
SPECIAL! VACUUM CAPACITORS)
€ mmfd. 30KV (5.00 50 mmfd. 32KV 12.50
12 mmfd. 32KV 12.50 50 munfd. 40KV {4.50
50 mmfil. 20KV (0.00 100 mmfd. 10KV 12.00

Ask for Items not llsted—we have them., Prices sube
Jject to change without notjce. Callfornians add sales.

ax. Add postage Lo order. Mlnim, order $5.00.
& ELECTRONICS
Dept. R-K

7552 Melrose Ave.
Los Angeles 46,

HALES O, California

FOR THE LEASTEST . ..,

Unlimited thrills from any TV set, new
or old. More programs, more variety,
more pleasure from s few dollars
invested in 8 Granco converter to tune
in those local UHF stations. Install it
yourself in a few minutes.

59495
GGranco

MODEL SLU
ASK YOUR DEALER!
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be pointed out that. in this particular
construction, it was found advisable
to omit the .6 microhenry coil some-
times added in series with the variable
inductor, in order to obtain somewhat
better C/L ratios, particularly at 28
me.

The rig should be tuned in the c.aw.
position, and then switched over to
AM making sure that the high volt-
age is off while switching to avoid
arcing. In the phone position. the
exciter cathode is open until the high
voltage switch is closed, which allows
a single switch to control the trans-
mitter for send-receive conditions.

When shifting frequency around a
band. such as is common with v.f.o.
operation, it will be found that only
the rotary inductor need be moved
slightly to keep the output network
tuned. and the exciter tuning capaci-
tors are broad enough to require only
slight readjustment when large fre-
quency shifts are made.

Operation is a pleasure, and con-
siderable comment has been made as
to the fine quality of the signal on the
air. Anyone interested in duplicating
the transmitter will be well pleased
with the finished unit. besides enjoy-
ing the satisfaction of a commercial
appoalmg rig which has been “home
made.” 50—

I 1
All-Purpose Enclosure
(Continued from page 49)

sound. The sclf-contained tweeter in
the 12TRX is now employed.

Thus, five different combinations of
units are available at the turn of a
switch. Because the “Fold-a-flex” en-
closure may be adjusted for three
tvpes of baffling it is possible to hear
and to analyze fifteen distinct per-
fermance cffects.,

This may seem unnecessary from a
practical sense. It probably is—but
such a system has its place in the
modest hi-fi showroom for consumer
demonstration and does reduce inven-
tory requirements for cabinets of dif-
ferent types. And it permits a con-
venient means for the study of the be-
havior of loudspeakers under widely
varied conditions. —30—

NATESA ELECTS

T the meeting following the opening
day dinner of the recent 3th national
comvention and trade show of the Na-
tional Alliance of Television & Electronie

Serviee Associations (NATESA) held in |

Chicago, the following ollicers were
clected for 19533:

Frank Moch, natioual president; Bert-
ram Lewis, treasurer; Ray Neiswonger,
seeretary generals Ferdinand Lynn, vice-
pres.  eastern  div.; Milton Klarsfeld.
see’y, castern div.; Fred Colton, vice-
pres. casi central div.; Charles Burns,
see’y, cast eentral div.; Vincent Lanz,
\uv-puw. west  central  div,; Williane
Bri see’y, west central div.; Horaee
(nllm-, n(‘c-prcw. western div.: and Ed-
ward Failing, sec’s. western div. 30—
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For top-notch service:

[
e World's Mot Peissmalized Radio Sutply Fouse "

For top-notch equipment:

100K 10 hallicrafters

‘\‘u‘o. Of

LOOK TO

R-46A Sbeaker

THE HALLICRAFTER $X-96
ONI.Y $|3-62 E;?::gnsatsl‘on of the HF oscillator cir

PER MONTH

$25.00 DOWN
18 Mos. to Pay
$249.95 CASH

Selectabie side band recever wth im-
tability through temperature

cuits and use of the crystal control
second conversion oscillators. P-ecision
gear drive dial system on main tuning
and bandspread dials. IncCludes 50 Kc
highiy sefective IF system, AMCenoise
limiter  and grey-black cabinet  with
brushed throme trim. Ship. wt.. £3 Ibs

$l9.95

OTHER LATE MODEL

HALLICRAFTERS
Figure Only 109 Down
Modet Pay Per Month Cash Price

S-38D $ 397 $ 49.95
5-93 393 $5.95
5X-99 11.92 14995
SX-62A  19.07 349.95
HT-30 19.07 349.95

SX-88 3240  595.00

THE HALLICRAFTER 5-85
ONLY $9.54

PER MONTH

$12.00 DOWN ke,
12 Mos. to Pay 34 Mc.
$119.95 CASH

ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE

The receiver wath the 10, 11, 15 20, 40
and 80 meter amateur bands and separate
bangspread tuning condenser. Has tuned
RF stage, two IF stages for bettar selec
tivity, BFO  patch control, AVZ-noise
limiter and receive/standby. Sevar tubes
plus rectifier.  Broadcast band: 530-1680
Three short wave bands: 16€0 Kc-
Chrome-trimmed, grey -black steel
Shipping wt.. 36 Ib S

cabinet.
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hetter merchandise
that sells!

|
TV VOLTAGE I
{ REGULATOR |
| —

10 Velt Line Adjusior
¢ Normal Line Velis
e 10 Volts Increose
s 10 Voits Decreose
300 Wotts. Returns full height & width
of picture. Eliminates intermittent sync.

SR75

LIST

made be_t_t_t_a_r_!
ol

| UNIVERSAL |

. NGk | 1v TuBE
S A

BRITENER |
{solatien type tronsformer gives 6.3 V

— s —
for cothade — filaoment shert or 7.8 V
to increase emission. e I1's parallel
e It’s series o {1's isolation e It's
electrostatic o It's universal.

made hetter!

l H'B-G
| HORIZONTAL BAR

| |
BCLIC

for quick TV set adjustment and alignment!

s A45

LIST

o For odjustment of vertical lineority and
height centrals

o Accurate positioning of focus coil or
maognet

e Precise setting of yoke

e Complete with instructions

made hetter!

sJ95

LIST

for 105-125V., 50/60 cycles
For 1, volt rodies with 4 1o 6 tubes.
s 95 Gives nearly constont power from
varying line voltages, Universal
LIST  Sockets for all battery plugs.
Available from electronic paris distribuiors
Hustrated literature upon reques?

manufactured by

?mum-?mﬂﬂ PANY

4727 H. DAMEN AVE,, CHICADD 15, JLL.

omyfocturers of slecbranls =gwipeent
since 191E

EXPORT: Scheel International, 4237 N. Lincoln, Chicago 13
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-
| MODEL “A” |
BATTERY |
| ELIMINATOR |

Within the Industry

(Continned from puge 30)

The new facilities will be used to house
the specifications and drafting depart-
ment, the machine shop, and stock and
supply arcas .. . NORTH HILLS ELEC-
TRIC CO., INC. has moved to 203-18
35th Ave. in Bayside 61, N.Y.

ALBERT A. PULLEY. manager, genceral
recording, RCA Victor Rccords Divi-
sion, Rudio Corpora-
tion of America, has
been elected presi-
dent of the Audio
EngineeringSociety,
succceding Jerry B.
Minter, president of
Components Cor
of Denville, N. J.

The new president
has been with RC4 and its predeces-
sor company since 1920 when he joined
the test department of General Elec-
tric Compuny. He was transferred to
the radio department, working first on
radio transmitters and then on the
G-E disc recording system. When RCA
assumed these interests in 1930, Mr.
Pulley shifted to Camden, N. J.

Col. Richard H. Ranger, president
of Rungertone. Inc., was elected execu-
tive vice-president of the socicty. Wil-
liam J. Mahoney. Jr. of Arthur-Sump-
son Enterprises. Inc. of Cincinnati was
named central vice-president and Rich-
ard F. Hastings of Eualy & Hustings,
North Hollywood., Cal. was chosen
western vice-president.

C. J. LeBel, founder and first pres-
ident of the society was re-clected
secretary for his fourth consecutive
term. Ralph A. Schlegel was also re-
named trcasurer.

*

* *

OLSON RADIO WAREHOUSE, INC. with
headquarters in Akron, Ohio, has
opcened a new store at 5918 Penn Ave,,
Pittsburgh, Pa. Lconard D. Berringer
has been named manager of the new
facitity . . . DELCO RADIO DIVISION of

Kokomo, Indiana has established a
Semi-Conductor Division in conjunc-
tion with its Radio Engincering De-
partmcnt. Dr. E. George Roka is in
charge of thc new department . . .
The formation of a Vernistat Division
has becen announced by THE PERKIN-
ELMER CORPORATION of Norwalk,
Conn. The new division will manufac-
ture a new type of precision variable-
ratio transformer . . . VIDAIRE ELEC-
TRONICS MFG. €O, has been incorpo-
rated and will henceforth be known as
the VIDAIRE ELECTRONICS MFG. CORP.
There are no changes in personnel nor
management . . . GENERAL CERAMICS
CORPORATION of Keasbey. N.J. has ac-
quired ADYANCED YVACUUM PRODUCTS,
INCORPORATED of Stamford, Conn.
which will be operated as a wholly-
owned subsidiary . . . Technical writ-
ing service for manufacturers of elec-
tronic equipment is heing offered by a
newly formed firm known as SANDS
ASSOCIATES with headquarters at 533
E. Micheltorena St., Santa Barbara,
California. The new firm is headed by
Leo G. Sands who has been associated
with such firms as RCA, Philco, Bogue,
Bendizx and Langevin ., . FEDERAL
PACIFIC ELECTRIC COMPANY of New-
ark, N.J. has acquired the transformer
firm of GARDNER ELECTRIC MANUFAC-
TURING COMPANY of San Francisco.
#® * *

JACK E. WILLSON has heen appointed
audio products manager for Nuational
Compuny. Inc. of
Malden, Mass.

A recipient of a
Navy Technical De-
velopment Award
for his development
of bomb releasec
equipment, Mr. Will- §
son comes to his
new post from the
Collure Division of Rockbar Corporu-
tion. From 1948 to 1952 he served as
castern sales manager for FElectro-
Voice, Inc.

As head of the division, he will
create new markets and build sales for
the company’s new hi-fi line. —30~

THIRTY-FIRST BOARD ./ DIRECTORS .,v OFFicERs RETMA 1954-55
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GREATEST

TUBE BUYS

Every Tube GUARANTEED 12 Months

BRANDED—BULK PACKED IN ORIGINAL MFR’'S NESTED CARTONS OR INDIVIDUALLY BOXED

OA2 ...S%

1A4P
1ASGT

1A7GT
1ABS ..
1B3GT
1CSGT

1C7G ..
1D7GT
1E7GT .
1Fa . . ..
1FSG

1H4G ..
1HSGT .
1J6G . ..
1L4 .. ..
iLe . ...

1LAa
1LAs
1LB4
1LCS ..
1LCe ..
1LDS
1LE3
1LGS
1LHa ..
- 1LNS ..

1NSGT
1PS5GT
1Q5GT
1Ra .
1RS

1S4 .. ..

97
.60
.74

.35
58
.35
.40

.45
.38
.67
.40

.37
.75
.3S
.40
A4

40

59
45
.61

59
.75
.77
59
.75

.75
.75
.78
55
61

.55
.81
.47

EVERY TUBE METER & CHASSIS TESTED FOR TOP QUALITY

1S5 . ... .40
1SA6 48
1T4 .... .46
1Us ... .46
us ... .40
1Xx2 ... .5§
2A3 ... .90
2AS ..., .49
2A6 ... .49
2A7 ... .60
2B7 .... .62
2X2 . W39
2X2A .. 1.4
3A4 A4
3AS5 . .90
3ABGT 59
3B7? .. .39
3D6 .38
3LF4 . .71
3Qa 48
3Q5GT . .48
384 . . .46
3Va <. .50
5T4 .... 1.25
suUac A9
sSVaG .. .76
5Y3G .38
$Z3 .... .33
6A6 . .45
6AT .. .80
6AS8 «s .65
6AB4 . .42
6AB7 . 71
GACSGT 95
8AC7 .68
6AFS .89
6AF6G .75
6AGS . 47
6AG? .. .90
6AHS .98
G6AKS .59
GALS .35
6AQS 39
6AQs .36

Minimum Order:

ALL merchandise offered herein is obtained from Receiver
Manufacturers’ surplus, various government agencies and
other surplus sources. Most of this merchandise is brand new
and the balance is removed from Government and other
equipment. We unconditionally quarantee every tube you buy.

6AQ7GT

6ASS ..
6ATS ..
6AUE .
6AVSGT
6AVE ..
6AX4GT
6B7 . ...
6B8G ..

6BAS ..
6BAT7 ..

6BCs ..
6BES ..
6BFS ..
6BG8G .
6BHE

6BJS ...
6BK7 .
6BL7GT
6BNG . .
6BQEGT

eBQ7 ..
éCa ...,
eCs . ...
6Cé . ...
6C8G ..

6CBé ..
6CD6G
eD6
6D8G ..
6ES . ...

6F8 . ...
6F7 . ...
eFaG

.62
.36
40
.79
.36

.57
.83
29
.38
.58

498
.37
69
.15
.4%

41
89
.65
.79
.75

.88
.35
.39
.54
.85

42
.05
.67
95
.78

.45
.90
.69

6G6G ..
6H®E

6Js ...
eJs ...,
8J7 ....
6J8G ..
6K6GT .

6K7G ..
6K8G ..
6L8G
6LEGA
6NT7 ...

Q7 ...
6R7

654 ...
687G ...
6SAY? ...

65C7 ...
6SD7GT
6SFSGT
6SF7 ...
6€SG7? . ..

6SH? ..
6SH7GT
65J7 ...
6SK7 ...
6SL7GT .

6SN7GT
65Q7 ..
6SRT ..
6sST7? ...
6T8 . ...

sU7G
sus

63
49

.38
.50
49
.90
.39

.38
64
.99
.99
95

A9
49
-39
.58
.40

.75
.38
.45
.58
.40

60
.50
54
.39
.49

.48
49
.45
.48
57

6Ve

6W4GT |
6WEGT .

éXa
6XS
[ 3. ]
7A4

7AS ..
788 ...

AT ..
7AD7? .
7AG?

7AHT ..
7Ba ..

78BS
7B6
7Ca

7€7 ...

7ES ..
7E6 ..
IF7

7F8 ...
72G7 ...

7H?

77 ..

K7 ..
L7 ..
TINT ..

7Q7 ..
7RT ..
787 ..
vz 5
W7

7Xé

.38
41
.41

7Ya ...
Z4a ..
12A6
12A7

12AHTGT
12ALS .
12AT8 .
12AT?
12AU6

12AU7
12AVeE
12AVT .
12AX4GT
12AX7 .

12AY7
12BA6
12BA7 .
128D6 .
12BE6 .

12BH?7

12C8 . .
12FSGT
12HE . .
12J5GT .

12J7GT .
12K7
12K8
12Q7G
1258GT

12SA?GT
1258C7 ..

125FS ..

125F7GT
125G7

.40
.45
.49
.08

.85
.40
.35
.62
.36

.59
.44
.64
.55
.55

.72
A7
.59
46
45

.60
.34
.35
.45
.39

.57
.53
.55
57
60

62
.68
48

.68
.70

12SH7?
1258)7 .
125K7GT

125L7GT
12SN7GT
125Q7GT
12SR? .
12Z3 ...

-
»
m
L]

25BQ6GT
25L6GT

2SW4AGT
25ZSs ...
25Z6GT.

26

27 ....
32L7GT
35Cs . .,
35L6GT

3ISWa
35Ya
35Z3

$10.00. Terms: 25% with order balance C.O.D. Please include postage.

All prices subject to change without notice. F. O. B, New York City. Mail Order Division:
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.70
.S$
49

49
.53

49
.39

.85
57
.53
.59
45

42

45

59
.44
.40

117L7GT
117Z3 . .
117Z4GT
117Z6GT
2051 . ..

807 . ...
814 ... .
836 . .
868A

TRANSAMERICA ELECTRONICS CORP.
115 Liberty Street New York 6, N. V.

.35
.38
.40
.53
A0
45
.85
.38
.61
.82
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Now brings you a compact

Flyback—Yoke—Continuity

Tester.. .in I low cost unit

—

THREE
TESTERS
IN ONE

for only

$2495

e Checks low and high impedance yokes and
flybacks.

® Detects even one shorted turn.

® An improved Continuity Checker:
condensers for opens,
leakage.
do this.

Checks
electrical shorts, or
Ordinary c¢ontinuity testers will not

TV Component Tester

PERFORMS

SIX
VITAL
FUKCTIONS

You get $176 worth
of Testing and Re-
tnstrumenta-
t.on in 1 compact
unit for the amaze
ing low price of
only . . .

$4995

It's terrific as a
PICTURE TUBE TESTER
FLYBACK & YOKE TESTER
SELENIUM RECTIFIER TESTER
CONDENSER TESTER
CONTINUITY TESTER
PICTURE TUBE REACTIVATOR

10 DAY TRIAL: Try these Transvision TESTERS for
10 days. Then. § you are not 10094 satisbed, You
may return them. Your purchase priee, less 10°%
iour cost of handling and repacking) will be gromptly
refunded.

TRANSVISION, INC.

NEW ROCHELLE, N.Y
| TRANSVISION. INC., New Rochelle, N. Y. Bept. RN-12 I
IR C— - ;|
| ¢ ) Enciosca nna 8 _geposit. Balance €.0.0. |
I I accept your 10 Day Trial terms. I
| Name _ S I
| adcvess = = == — I
I Coty_ E— — ——State ___ I

My Jobber is—

|
| — — _JOBBER INQUIRIES INVITED= — —
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i
' Vibration Amplifier
l (Continucd from page 65)

tening to and interpreting vibrational
movement in machinery, the transistor
vibration amplifier has been found to
have another valuable application.

When the point of the probe is moved
lightly across a material surface, a
sound is produced in which the fre-
queney depends on the number of sur-
face irregularitics encountered {(and
the speed of movement) and in which
the amplitude depends on the degrees
of surface irregularity.

Used in this fashion, the instrument
permits the operator to determine even
very small differences in the surface
smoothness of various matcerials.

Best results are obtained when the
prohe is held at a slight angle, with
the apex facing aicay from the direc-
tion of movement. The probe tip should
make firm. hut light. contact with the
surface of the material being checked.

When comparing the surface smooth-
ness of two different materials or ob-
jeets. special care must bhe taken to
move the probe across cach surface at
exactly the same speed. Otherwise, the
results are somewhat difficult to inter-
pret.

The user will soon discover addition-
al applications for the transistor vibra-
tion amglifier as he works with it.

—30—

HISS REDUCTION
By JAMES A. McROBERTS

1G. 1 shows the partial schematic dia-

gram of a Magnavox ratio detector ont-
put civeuit which has been modified 10
remiove the high frequencey hiss =ome-
time= present in FM detector outpnts, A
5 upfd. coramie condenser has been
added as shown by the dotted lines, The
addition of this condenser shunts a large
proportion of the radio frequeney 1o
ground and climinates rv.f. hiss.  The
condenser serves two other minor pur-
poses:

1. Further de-emphasizes the audio.

2. Removes 1.3 me. rv.f. which migin
be passed along 1o the remainder of the
audio sy<tem and built up in the andio
amplifier, only to re-enter the video and
canse grain in the picture.

Other mahkes of sets have been im-
proved by increasing the value of this
first condenser from | to 5 ppfd. Some
sets rely on the lead dress 1o furnish
the capacity and often simply dressing
the lead from the ratio transformer ter-
tiary eoil 10 the chassis will suffice. —30—

Fig. 1. Partial schematic of the ratio
detector circuit used in a Magnavox TV.

RATIO
__Te DETECTOR
= — W2 64LS

'
[
TQ RAGIQ=TV-
o ! PHONO SWITCH
Sple A 470 T'OOO
1]
= ==
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| NEW ... "Self-Supporting"
'| Gable Mount

| | Reduces o
Installation Costs
Increases
Television Sales
Eliminates
Guy Wires
Speeds Antenna
Installations

—r—

Yes, now you can reduce the cost of your
installations and heme ftrials more than
75% . . . with MILLS handy "Self-Sup-
porting’" Roof Clamp.
| | NOW ... one man can easily erect a firm-
| ly supported antenna
from a ladder against
the house in just a
few minutes.
MILLS Gable Mount
eliminates roof dam-
age...often caused
by other type instal-
| lations.

/ﬁ = I+ is sturdily con-
i | structed of Cast Alu-
minum . .. and
proved practical and
satisfactory . . . on
hundreds of homes.

Send for further infor-
mation and attractive
dealer prices today.

MILLS PRODUCTS CO.

Burr Oak 3, Michigan

Can't Afford
To Pass Up...

TERMINAL'S [Sasociona/

"S-STAR' Hi-Fi BUY!

Complete FM-AM Phono Radio System
All brand new, Fully guaranteed. Ready to plug to-
gether and play. Consesting of famous name com.
ponents as follows:

CRAFTSMEN C800A De Luze FM-AM Tuner Net $159.50
CRAFTSMEN CS500A Uttra Fidehty Amplifier Net $99.50

GARRARD RCB80 3 Speed Record Changer  Net $49.50

| Special 4% Spindle Net $3.50

ELECTRO-VOICE 12 TRXB Vriaxial Speaker  Net $59.70
GENERAL ELECTRIC RPX-050

Triple Play Magnetic PiCkup Nel $8.20

Tolal regular Net $379.90
stem NOW at TERMINAL

This Complete Sy

0. B B6F 08

Never before such fine Hi-Fi at such low cost See
and hear it at our Sound Studios of send for
l Bulletin RN-12. Write today.

.ﬁrminul Radio o

85 CORTLANDT ST, NIW YORK 7, N.T. » Worth 43301
RADIO & TELEVISION NEWS
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1954 INDEX
VOLUMES 51-52

As a service to our readers we
are ggain presentinga complete
listing of all feature urticles which
appeared in RADIO & TELEVI].
SION NEWS during [954. We sug-
gest you keep this for reference.

AMATEUR

ANTENNAS
The Ground Plane Grows Up (Harri-

s WBULD). ... ..o ... 49 May
The Inverted Ground Plane (Sem-

kows, WTIIP)g e b s é deie arxme ¢ dda 155 Nov.
3-Bands. [-Vertical (Harrison,

WEULD)Y ..o 66 June
CONVERTERS
Communication Set—The Easy Way

(Stanley) ... viiiinians 44 Oct.
MISCELLANEOQUS
Amateur’s 4-Tube Miniature Super-

het (Popenoe, Jr.. WOIWM).... .. 43 Feb.
A New Slant on TVI (Geiser. W

ZE®), guiws it Bwpris v 6o 130 Sept.

A Pioneer Amateur Station (Wat-
s . —— 32 July
A Subminiature Code Practice Oscil-
ator (Gamner, J1)........
ndswitch Your Leading Coils by
Remote Control (Wortman, W2
LI i . June

40 Feb.

Crystal Substitute (Donald). . .. 47 Mar.
unk Box "Sending Iron” (F bber
n A b & il 1 i . 44 Nov.
Mobile Co n {ons ¢ 34
P |d< rgency Service (Mc-
Kay WSLIM). P t.
New Communications Receiver. . 1
Sell- pleting Electronic Key
(Gallagher, WSHZB). ....... 80 Mar.
Signal Bouncer (Robbersen). .. Apr
TRANSMITTERS
B ransm
darc, WEZRT) . ............. 42 Tan.
A 146 mec. C se S
arf D W2
YBZ) i et i 5 Apr
Compact 100-Watt Bandswitching
Transmi hnsor ITRR
mpa -Meter Rig (Smith). 63 May
Completing hree Tubes on 2 M
ters” {Wels K"AV“ 46 Aug
M N Insmitt
ley. W2QUIJ & Kirchhoff, W2FAR
QRZ Mobile {(Wortman, W2LJU)... 46 f
n
WWFFQ) e m e A
1 Vaan
WSWGD) ...... A
Part 4
WeWGD) PR —— S
Me he Fomily Car (Rog
NMIDFS) ... covven.. 38 July
AM-FM
MISCELLANEQUS
A Regenerative Short-Wave Re-
ceiver (Stoecker)....... 61 Oct
Fr]n? Area FM Antenna (Mer d:tn
0 100 Oct.
Highly-Sensitive Link-Coupled Loop

Antenna (Hannibal)
High Performance Hecdph ne Rc-

December, 1954

—— —

_ — 4 =0

"~ A TOWER OF

PATENT PENDING

\3 Quick-Wedge

SCREWHOLDING

\\ SCREWDRIVER ~ '\

H]gddc Nz -y <
QCFE%\I.'

Drives it, too!

Unconditionally Cuarsnieed

ASK FOR IT AT YOUR DEALER

KEDMAN COMPANY - 233 SO. Sth WEST - SALT LAKE CITY 1. UTAM

www americanradiohistorv.com

@ Sofe in gales up to 80 m.p.h. without
vgly, hozordaus guy wires

@ Free-stonding to 50 feet high

@ No rusting, ripping or weakened holes
@ Big, sofe, steel gird-around ties

® Easy installation and dismantling

® Sturdy, safe ... on roof or ground

® Thick, baked-on-steel aluminum finish

No dangeroies rust. Arrow X" shows
open-joint section. Moisture cannot
getin tubing tO CIUSE INLErIOr fust.

No bazardons boles. Arrow "Y"
shows lateral load bearers lifetime
welded to side of cach section leg
with twin 18" fillets. Sections

are bolted vertically. Bear 100%

of load! No load on joints.

No horizontal bolts to tear through,
Nothing stronger or safer.

Only Kuchne has it!

KUEHNE MFG. CO.

TV TOWER DIVISION
MATTOON, ILLINOIS

K Sy A T

For catalog sheets, see your ''Ke2
Nee'" Man ar write direct.

MORE JOBS f’ff?rtrmc Enginger
than graduates “"mal ‘,”"‘:h . ,,,n
Demand for our cngineer ostin, 1 Adiy "'.

ing graduates exceeds iuplil\
Eﬁemw placement.  Study in this wo-ld famed
college  established 1881, Quarters t Jan

March. June. Sept.  Approved fcr Korcan [ ets

Bach, Sci. degree in 27 mcn'hs

Complete Radio Eng. courses . . UHF and
‘M. Also Mech., Civil, Elec.. Chem Aero. and
Adm, Eng.: Bus. Adm.. Acct. Small classes. Well-
equioped labs. Modest costs. Prep. courses. ¥rite
Jean 'l[cCurii:y, Director of Admisgions
for Cataiog and Campus 1icw Book.

M TRI-STATE COLLEGE

16124 College Avenue. Angola, Indiana

Py
™
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The
UNIVERSITY
Companion
HI-FIDELITY
3-WAY SPEAKER SYSTEM

Hore within the confines
of a small, versatile enclosure
has been engineered a high
fidedity 3-way loudspeaker
system {0 enhance the
spatial gualities characteristic
of true concert hall bistening.
Exclusive clock feature turns
the system on or off remotely
or automatically . . . arise
or retire with music, record
on tape while away

Every Room
...a Music Room

The Companion is at home in
any room , , ., at one’s casy chair,
on an end table, within a bookcasc,
in a functional headboard,
in the den, or on wrought iron
legs (optional) anywhere
in the home.

mid-range.
Flares™

Eurlm'-l]-lp- of
driver-driven tweeter

assures wide angle clarity and
brilliance over the full range
of the higheat mu-ﬂ:‘:il tones.

e alectr

freque
I.l'll.'['l. :
r netwurk.
ntrol adju

particular taste,

wma Desw No, 35 for descriptive literature

s.#c05 LOUDSPEAKERS, INC,
no So Kansico Ave.
Whits Plains, N.Y.
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dio (Gottlieb) .......cccoeea.. 42 Feb
Midget FM Tuner (Larson)........ 40 Dec
Superregenerative Transistor Re-
ceiver (Hughes, WOVH]) ....... 72 Mar,
The C900 FM Tuner (Hermann)... 82 Sept
The FM.Only Tuner (von Recklmq-
hausen, Casey & Pomper)....... 71 Dec.
The Model FM-80 Tuner.......... 78 Now
SERVICING
Auto Radio Service Checkpoints
(Ledbetler) .....covvveviiennnn. 52 Aug.
Latest Trends in AM Recelvers(Kay) 50 Mar.
Servicing Midget Receivers (McRob-
OT1S) tevivenrreniraecnannnnnn 48 Sept.
Troubleshooting 3-Way Portables
(McRoberts) +eevevvenncerannnns 36 July
AUDIO
AMPLIFIERS
A Heavy.Duty Audio Amplilier
(Krauss) .vvvvennnennineerinnns 48 Aug
A Low-Powered Phono Amplifier
(French) «...ccvurinriiinnrnnss 42 Oct.
A Simple—Yet Good Quality—Pre
amp (Finlay) ..ooovviiinnnnn. .. 42 Nov
A 35-Watt "Infinite Feedback”™ Au-
dio Amplifier (Boegli) .......... 39 July
A Tone- Compensalmg Preamp
....................... 56 Oct.
Audio Amplifier-Preamp for Home
Use (Cheilik) .......ccoveennn. 68 Nov
M Miener)........ 0 Sept.
Slmpnue Cross-Coupled Amplitier
...................... 62 Ml'y
The ’"Linear Standard” Amplifier
(Knapp) «.ovvreivnnneennnnnnss 43 May
The "Mark 12" (Breciner)......... 72 Oct.
The RCA Model SV.] Preamp (Wort-
| roTe ] o) I . 39 Aug
The Scott 99-A Amplifier (Pomper) 66 Feb
MISCELLANEOUS
Acoustic Measurements for the Au
o1 38 Sept.
A dio Mixer (Car
.......................... 57 Nov.
A New Line of Hi-Fi Speakers (Ol-
son & Preston).......c..eonuuns 69 Feb.
A Transistor Phase Inverter (Cald-
welll Lo i e e 71 Sept.
Audio-Custom Built (Mann)........ 51 Aug.
Checking Your Audio System (Ko-
NINS) Lottt ii i e 59 May
Choosing Your Hi-Fi Loudspeaker
(Cohen) .........cvviiunnnnn. 37 Nov.
. on Whee hen). 6t
Elimination of R.F. Interference in
Audio Systems (Part 1) (Coriell).. 56 June
Elimination of R.F. Interference in
Audio Systems (Part 2) (Coriell).. 44 July
E-V Model 666 (Souther & Burroughs)
.............................. 63 Mar.
Horns for the P.A. Technician (Co
hen) ... .ottt 43 Apr.
Impedance Matching of Multiple
Speakers (Hubelbank) ......... 56 Apr.
New Mixer-Fader ............... 82 Nov.
New Multichannel Mixer.......... 71 Oct.
| Pages from a Tape Editor's Note-
book (Part 3) (Hoefler).......... 40 Jan.
Pages from a Tape Editor's Note
book (Part 4) (Hoefler) ... ...... 50 Feb.
Power Amplifier Output (Sodaro,
WEZRT) ..ot 54 Mar.
Servicing Hi-Fi (Fidelman)........ 56 July
Servicing Hi-Fi Amplifiers (Fidel-
MAN) ¢ tvetiienennenaranearsaes 60 Nov.
The “"Compleat Fidelity” (Part 3)
(Drenner) ........... 8600006000 44 Jan.
| The Poor Man's ""3D" Converter
| (Chemof) vovvvivirininn... 50 Nov.
| "“Ultra-Linear” Operaiion of 6V6
Tubes (Hafler) .oovvovinivnnns 43 June
\ Use Your Receiver for P.A. Work
(Taylor, W8NAF) ...ccvvvennnnns 152 Cct.

www americanradiohistorv com

TURNTABLE AND CHAIRSIDE CABINET

Twenty-five pound turntable -3 speeds—no
rubber idlers- endless bLelt drive -profes.
stonal performance free of rumble and wow

Leavy.duty constant speed motor.

NEW: chairside cibinet for turntable pro.
vides record storage space in front and ade-
quate ventilation for amplifier in rear.

Unique external mounting arrangement
for remote type presamps at rear of cabinet.
Roll top covers turntable during playing to
reduce settling of dust on the delicate rece
ord surfaces.

Choice of blonde or mahogany finishes.
Users net price for turntable and cabinet
$160.00.

Write for details today

DENVILLE

COM POHE"TS CORPLNEW JER_SE'y_

YOU'LL SAVE AT
“WHOLESALE"

Subminiature Pocket Tester
Only 3" x 4" x 14"

Modet 595

A1000
Law voltage tester (0-1000 volts)
AC, DU High voliage Lester (3UKVE
> al  tracer. Awdi oscillator,
(m clenset L 'u- AGC substitution
voltage Visual  uutput
meter, Conunuuy Tester.

Regal HI-FI AM-FM Tuner

Built-in 10 W. HI-Fl Amplifier

Has full bas< control, full t
vontrol,  Te tubes for higl

f ch l;t‘\" l:.\\Il Land AR to Tt 1
Huilt in F)
° o o o © anterma ..ol 549 95

SNYDER BROAD BAND YAGIS

e Higher Gain Than

Conventional Yagis . _m-._ﬂ:’_._:_,="=
e For Fringe '_'_"t

———
Ulfrc Fringe il

iy s Jevel for
RE2:6 for
rhar nr 1 pictures. Ili-
tensd] n; 1I|m i |lm|:‘dele- Ch. 2 thru 8 39'95
ment n low
on h’:LI bl Complete RB7-13 for 34 95
with univer~il U clomps. Cwn. 7 thru 13 .

Write for FREE "FYI" Bulletin No. 201

HOLESALE

RADIO PARTS CO., Inc.

311 W, Baltimare 5r.

EALTIMORE 1, MD.

RADIO & TELEVISION NEWS
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PHONO

How's Your Rumble? (Mitchell).... 78 Mar.
Let's Look at Changers (Sheneman).56 Mar.
Reducing Turntable Rumble (Lang,

50 72 Sept.
Regulaling the Speed of Record

Players (Burstein) .............. 74 Sept.
Servicing Record Changers (Shene-

1Yo o) I 70 Nov.
RECORDING
A Dual Channel Recording System

(Part 3) (Read) ................ 62 Jan.

Mac's Radio Service Shop (Frye)... 86 Mar.
Servicing Tape Recorders(Rockwell) 74 Mar.
The Broadcast Recorder (Berlant)... 43 Dec.

The New 600" ......covvveun.n. 51 Sept.

SPEAKER HOUSINGS
All-Purpose Enclosure for 12” Sys-

tems (Part 1) (Read)............ 52 Nov.
All-Purpose Enclosure for 12" Sys-

tems (Part 2) (Read)............ 48 Dec.
Choosing Your Loudspeaker Enclos-

ure (Cohen) ................... 46 Dec.
The "Bass Ultraflex” Enclosure

{Plach & Williams}............. 61 Dec.
The "Diffusicone-8" Enclosure

(Cohen) ....................... 55 Mar.
The DU-201 “Duette” ............ 39 Feb.
The Karlson Speaker Enclosure

(Karlson) ..................... 58 Jan.
TONE CONTROLS
A Bass-Boost Control (Ferres). ..... 52 July
A Feedback Loudness Control (Wil-

Hams) ... 134 Mar.
An Equalizer for FM Pickups (Mit-

chell) ... ... ... il 54 May

An Culboard Bass-Booster (Ferres) 88 Sept.

Simplified Design of Feedback

Equalizers (Rose) .............. 54 Sept.
The Audio Cathode Follower (Nel-

Y o 50 Apr.
The Auto-Tone (Miller) ........... 54 Apr.
The Curve that Conforms ......... 49 July

BOOK REVIEWS

An Introduction to Radio and Tele-

vision (Phillips, Grogan & Ryan)

.............................. 102 July
Analyzing and Tracing TV Circuits

(Kiver) ...........ccoiiiiinn.. 84 Dec.
Automatic Record Changer Service

Manual (Vol. 5) (Sams Staff)..... 101 July
Basic Radio Manual (Sams Staff). . .138 Apr.
Beginning Television Production

(White) ...........cooieiinn.. 102 July
Data and Circuits of Television Re-

ceiving Valves (Jager) .......... 124 Mar.
Dial Cord Stringing Guide (Sams

Staff) ... 138 Apr.
Electronic Organs (Eby) .......... 99 Jan.
Elements of Electrical Engineering

(Cook &Carr) ,....ovuvnrvnnn., 138 Apr.

Elements of Mathematics for Radio,
Television and Electronics
(Fischer & Jacobs)............. 129 June
Elements of Radio (Marcus & Mar-

CUS) ottt i 103 Aug.
Fundamentals of Transistors (Krug-

MAN) it 169 Oct.
Guide to Audio Repreduction (Fidel-

MUn) . e 124 Mar.
Hi-Fi Manual (Hoefler)........... 182 Nov.
Hi-Fidelity (Trend Staff)........... 86 Dec.

High Fidelity Techniques (Newitt), . 100 Jan.
Highlights of Color Television

(Locke, Jr.) oooviin ol 129 June
How to Install & Service Auto

Radios (Darm)..o.vevvennn ... 175 Sept.
How to Locate and Eliminate Radio

& TV Interference (Rowe). ....... 169 Oect.
How to Service Tape Recorders (Tut-

hill) oo 182 Novw.
How to Troubleshoot a TV Receiver

(Johnson) ..................... 192 Feb.
How to Use Meters (Rider)........ 86 May
How 1o Use Signal & Sweep Gen-

erators (Johnson) .............. 99 TJan.

December, 1954

BEST CHRISTMAS INVESTMENTS!

i e

L]

HRO Sixty

WORTH MORE WHEN YOU BUY THEM...
WORTH MORE WHEN YOU SELL THEM

Because they're designed for better performance on

tomorrow’s more crowded bands . . . because they’re

built with heavier components . . . because testing is

more rigid . . . new National receivers have always

been the biggest values in amateur radio —

used National receivers have always commanded the

biggest re-sale prices. Invest wisely —in a National!

Zoreert % rmonson® 5"

"Nationale-

write Dept. RN 1251 for new receiver catalog

National Company, Ine., 61 Sherman St, Malden 48, Mass.

RECEIVING

1]:]3

OTHER TUBES AVAILABLE AT Check These BIG BARGAIN Prices
SAME LOW, LOW PRICES Brand New Pix Tuhes Full One Year Guarantee
’
Lotest Cade Dates ® Boxed ® Fully RTMA Guaronteed DU MONT AND
62 GAKS 130 4BQ7 1.42 12AU7 .85 R.C.A. LICENSED
95 6AL5S .63 6BZ7 1.52 12BA6 .73 with with
1.06 6AQ5 .76 6CBS .76 12BES 78| youpe . 12.5'900 50 1ecrae . 20990 iyise
43 sue 47 4 42 Maar oo libicuTtd HAE | R Cith R
.48 6AV6 .60 6K6 &5 . i -14. 1.3 17or4 ..19.95 18.33
6AB4 B0 6BAS .71 6SN7 .85 125Q7 .67 | jaces liiies 1393 B : i
Abs 190 6hge 133 Vreby 135 NE 33|t civas iz qinyccdew 2w
Send for FREE catolog of additionol tubes and parts igﬁ::‘ }1 :; i;:: 2’:;:: :::91:355 ::.'3;
STUART ELECTRONICS DISTRIBUTORS 4727 unicn Turnpike
Dept. R-12 Minimum Order $10.00 OLympia 8- 3553 4352

TERMS: 25% Check or Maney Order. Bolance €.0.D., F.O.B. New York. Satisfaction Guaranteed
or money back in 10 days.

THREE TOP BRANDS ONLY!

AT TREMENDOUS SAVINGS OVER
REGULAR WHOLESALE

www americanradiohistorv com
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Unique

Centralab plan
provides

4,000 dual-control
combinations

And your
Centralab distributor
has them IN STOCK

With Centralab's new Fastatch®
front and rear units, it’s a snap
to get the right replacement

for practically any dual control,
current or future (including
color TV)! See for yourself:

P
.
/
@/

B

Snap front unit. ..
{with outer shaft
cut 1o length)

To rear unit...

(with hlue shaft
cut to length)

‘@@w

Snap on sSwitch

(from Fastatch
KB series)

Add the knobs

=—and therc’s
your custom dual

That's all there is to it—sounds
easy, doesn’t it? It 1s!
There are no loose parts. no lugs
to bend .. no tricky assembling.
Fastatch front and rear units
are completely assembled, tested.
and guaranteed by Centralab

Ask your Centralab distributor
to show you Fastatch Duals. And
send coupon for bulletin 42-218

*Trodemork

Centzalab

[ ]
Tear out coupon and mail today!

A Division of Globe-Union Inc.
9101 E. Keefe Avenve, Milwouvkee ), Wisconsin

Send nie free bulletin 42-218.

Name ...
COMPANY..c...coverenirmrrrnimrnransrerssmraransnsnss oo oaee g l
Address. .. l
CHUY. oo ZORE s .Slal:‘i,s‘
164------- [N

Intreduction to Celor TV (Kaufman &
Thomas) vvveiveeriesrnssassans 130 June
Loudspeakers (Briggs)
Most-Often-Needed 1954 Radio Dia-
grams and Servicing Infermation
(Beitman)
Most-Often-Nceded 1954 Television

Servicing Information (Beitman)..139 Apr.
Most-Often-Needed 1953 Radio Dia-

grams (Beitman) .....cooveienne 124 Mar.
On The Air (Manvell) .......v .0, 86 May
Practical Television Engineering

(Hel) e 100 Jan
Principles of Electronics (Agger)...192 Feb.
Radio Amateur Queslion & Answer

License Guide (American Elec-

tronics C0.) it 125 Mar
Radio Data Charts (Beatty & Sower-

BY) i 124 Mar
Radio Troubleshooting Guidebook

(Rider & Johnson)...... e 88 May
Receiving Tube Substitution Guide-

book (Middleton, H. A)......... 86 May
Servicing TV Vertical & Horizontal

Qutput Systems (Thomas). ...... 103 Aug.
Specialized Auto Radic Manual

(Vol. 1-A) (Rider Staff).......... 103 Aug.
Specialized Auto Radic Manual

(Vol. 3-A) (Rider Staff).......... 175 Sept
Specialized Auto Radio Manual

{Vol. 5-A) (Rider Staff).......... 183 Nov
Specialized Home and Portable

Radio Manual (Rider Staff)...... 131 June
Technician’s Guide to TV Picture

Tubes {(Remer) ...v.vvvvneneras 176 Secpt
Techniques of Television Produc-

tion (Bretz) ... ... .. ..., 124 Mar
Television, A World Survey

{UNESCO) .......cooviiiiinnn 139 Apr.
Television Servicing (Buchsbaum)..130 June
Television Servicing Course (Beit-

MAM) o ie i e 131 June
Television Simplified (Kiver)....... 129 June
Television Tube Location Guide

(Sams Staff) . ..., 99 Jan.
The Electronic Musical Instrument

Manual (Douglas) «o...vvivene 86 May
The Magic c¢f Electronics (Buk-

stein) ........................ 101 July

556 k). .o.oe 86 Dec
The Oscllloscoce at Work {Haas &

Hallows) ........... ... ... 182 Now
The Radio Amateur's Handbook

(ARRL Staff) ............. .. .. 86 May
The Wear and Care of Records and

Styli (Weilen) ... 103 Aug.
Transistors and Their Applications

(Garner, Jr) ..o, 192 Feb
Transistors, Theory and Practice

(Turner) ...veveveninnneinnnnne 103 Auag.
TV Field Service Manual (Vol. 1)

(Alsberg, ed) .....vve s 104 Aug.
TV Field Service Manual (Vol. 2)

(Alsberg, ed.) ... ool 183 Nov
TV Manuifacturers’ Receiver Trouble

Cures (Vol. 5) (Snitzer). ......... 101 July
TV Troubleshooting and Repair

Guidebook (Middlelon, R. G.}.... 86 May
UHF Television Antennas ard Con-

verters {Lylel) .........c00vu.- 125 Mar.
Vade-Mecum (Gijscn, od). 84 Dec.

BUSINESS MANAGEMENT

How Is Ycur Training Program?
(Hazlehurst) ................... 66 Mar.

Mac's Radio Service Shop (Frye)... 68 June

Mac's Radio Service Shop (Frye)... 76 Sept.

Mac's Radio Service Shop (Frye).. .

Mac's Radio Service Shop (Frye)... 78 Dec.
Radio-TV Service Industry News...124 Jan.
Radio-TV Service Industry News..160 Feb.
Radic-TV Service Industry News..160 Mar.
Radio-TV Service Industry News..156 Apr.
Radio-TV Service Industry News..136 May
Radio-TV Service Industry News.. 80 June
Radio-TV Service Indusiry News..112 July
Radio-TV Service Industry News..122 Aug.
Radic-TV Service Industry News..1538 Sert.
Radic-TV Service Indusiry News..170 Oct.

www americanradiohistorv com

........... 175 Sept.

80 Nov.

OUR GREATEST BAR GAIN

2-BAY
16-ELEMENT
CONICAL ARRAY
with Hi-Band
Adapters
Sturdy %"
Elements
s 99 IN L?Ts
EACH THREE

SINGLE LOTS $5.. 30
Nevor  iu A
Nutional |leetrs e
# o BARL AN Dike
ihi We nalle G
~pu|dl pul-hnic ]
hesc

u.al o I
1l

i u\n.

1 i= pomplete with one pair of
stackiny Imr- nrh array. Thrse are piackod o ear
toas of three ld-element arfads per carton- wiily tie
rodlR i w130 “r Ay Fiiiey 1x Ak.f 10 sdilsbla,
When purchased i silll.l(‘ 18-clersiit

rays. scparately lmxed—\nur cost 8. S $.30 cach
Hi Tvm llav Arrays per carton without Tig
13.50 carton

1,95 sct

4 na\ era-Fringe \l:thlu" Assembiy
for Alve—Model IB. . [ s

360 Super
Directronic
ELECTRONICALLY ROTATES

AL CTIDNS VHF.
UHF CHANNELS

=
S Puwertul. 24 clement 2 tey

BFectironie witenna s ¢lecs
% ;n?’ peivilly  beamed o any
] tran el fringe  aren
selector s iteh

[ :i. 2N NG ntors o electricity, 1
- =" ____Vitremely hixh ga Coy|
-——'-_"r:. PLITTE  WITIE 3PS TTIDN
L o T1RE I‘I(n\lu BEAM S

- b S 11T 1 TL BLUT AL
THI-X CARI I USNIVETRS AL

w U-CLAMPS Onder  model

523 AX. :. Moncy back If nou

satlsfiod

NEW CATALOG AVAILABLE

OF CLEVELAND

THE HOUSE OF TV VALUES
112 Delco Building Cleveland 3, Ohio

EARN MORE MONEY—
BE A PROFESSIONAL

TELEVISION,

SERVICE
TECHNICIAN ;

Get down-to-earth practi-
cal TV training with WTI
experts for the top paying
$5,000-$10,000 per year
jobs.

UHF—COLOR—VHF  sknofor
Master the latest, up-to-the-minute FREE
TV and Color TV developments. BOOK TODAY!

WESTERN TV offers real experience on live equip-
ment in our BIG SHOPS AND LABORATORIES in the
shortest practical time under expert instructors
Graduates are in big demand because they have
the “ﬁeld expenence necessary for immediate
“bench™ or supervisory positions. You Iearn every
phase of Radio and TV servicing (AM, VHF,
UHF). WTI men win fast promotion oan demand
better pay . . . develop highly profitable businesses
of their own with the Jatest and most PRACTICAL
PERSONALIZED TRAINING BEHIND THEM. You con-
centrate all your time on being a PROFESSIONAL
TV SERVICE TECHNICIAN—non-essentia) math anc
engineering theory omitted. YOU CAN EARN WHILE
YOU LEARN. Special Finance Plan

APPROVED FOR VETERANS. Find out how you can
get into the TOP PAY GROUP—Send for this fact.
packed book NOW!

WESTERN America’s Leading
TELEVISION Television
INSTITUTE Servicing School
——— e ———————
|Western Tetevision Institute, Dept. R-124 I
341 W. 18th St., Los Angeles 15, Calif. !
Without obligation. please send FREE fully illustrated |
booklet. (No salesman will call.) |
I NAME. e AGE__ I
| ADDRESS. S — —
Y. __ZONE__ STATE_ |

b e e e e —— ——— !
RADIO & TELEVISION NEWS
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.106
146

Radio-TV Service Indusiry Necws.
Radio-TV Service Industty News..

GENERAL

CIRCUITS (THEORY)
Hali-Wave Rectifier Circuit (Catal-

AO) e 47
Measuring Resistance Between
Tube Elements (Austin}......... 96
MISCELLANEQUS
A Citizens Band Garage Docr Con-
trol (Smith. WBVVD). ........... 35
A Modern Metal Locater (Turner,
KBAI .. i 35
A Photoelectric Contrast  Control
(Vegelgesang) ................ 89
A Phototransistcrized Photoelectric
Counter (Sokal & Seed}......... 52
A Simple Geiger Counter (Fechter
&Boyd) .. 35
A Sound-Controlled Thyratren for
High-Speed Photography (Vogel-
gesang & Hilmanowski)......... 36
A Transistor Metrecnome (Garner,
)30 TP 50
A Transistor‘ized Applause Meter -

A Transistorized Light-Beam Com-

municaticns System (Kenn & So-

3= T ) P 52
A Transistor Vibration Amplifier
Eootstrap Interval Timer (Hillman,

WeQHK)
Certiied Record Revt ..
Certified Record Revue (Whyte).... 56
Certified Record Revue (Whyte).... 76

Certified Record Revue (Whyte).... 68
Certified Record Revue (Whyte). ... 48
Certified Record Revue (Whyte).... 58
Certified Recerd Revue (Whyte).... 58
Certified Record Revue (Whyte).... S0
Certified Record Revue (Whyte).... 60
Certified Record Revue (Whyte).... 60
Certified Record Revue (Whyte).... 62
C rd Revi 60
Flectronic Memory (Bukstein). .
Headphones for Radio and TV
(ReNNe) «vivvrvivranrenennnan 116
I Married a TV Technician
(Kessler) ...... ... ... ... 138
Mac’s Rodic Service Shop (Frye)... 76
Mac’'s Radio Service Shop (Frye)... 74
Mac's Radio Service Shop (Frye)... 74
Mac’s Radio Service Shop (Frye)... 66
Mcre Old Time Operaters Report
(Bowers) ..........co0iviiuii.. 76
"Old Timer" Ormsby (Bowers).... 83
Outdoor Soldering (Robberson). 118
Quartz Crystal Etching (Brizendine,
WAATE) ..ottt 38
Radio Astronomy {Smith).......... 35
Remote Controls for Marine Radio-
telephones (Robbersen)......... 40
Save That Rectifier (Fath}......... 70
The Design and Construction of
Vacuum-Tube Tesla Ccils (Kaw-
cyn & Marshal)............ ... 435
The Electrenorgan (Part 3) (Dorf)... 68
The Electren Tube (Watson). ... ... 66
The Practical Switchless Intercom
(Dorf) i 47
The Theremin (Mocg, K2ZAMH). .. .. 37
The Universal Vibrate (Dorf)...... 52
Transistcrized Moisture Detector
(Gcrner Jrd 52
10 Ob‘lV lechnician ASsO
CIAUOMS -+ evee e eeeeanns 85
Waveferm Trocing Aid
(Garner, Jr) ..o, 64
Wireless Operaters of Old (Bowers) 90
Wireless Ops of Old (Bcwers). . ... 186
POWER SUPPLIES
A Transister Pewer Supply
(Garner, Ir.) ... e, 74
Fower Supply for Refcrming Electro-
lytics (Amcrose) . ..ovvvuennnss 122
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y be aranteed
1 FULL YEAR b

ad-Tel

70% 2 90%

® Same Day Service

e All Tubes Individually Boxed

v

® 300 Types Always in Stock

TYPpe Price | Type Price | Type Price | Type Price | Type Price | Type Price
OA2 .74 | SY3GT 37 | 6€D6 1.11 | 7AF? 53] 1215 .42 | 35L6GT .51
OA4 6815Y4 51 | 6CF6 .64 | 7AG7 .69 | 12]7 49 | 35W4 .47
OB2 .81 | 523 .45 | 6CS6 51| 7AH? .79 | 12Ks8 .59 | 3574 54
oc3 .72 | 6A6 .51 | 6D6 .59 | 7B4 44 | 1207 59| 3523 sol
oD3 .70 | 6A? 59 | 6ES .48 | 7B5 45 | 1288GT 2 e i
CZ4M 65 | BAB4 A4 | 6FSGT 39| 786 53 | 128A7GT .65 | 3324 .
1AS .49 | 6ACS .69 | 6F6 .59 | 787 49 | 12sC7M 53 | 35Z8GT .47
1A7GT 47 | BACTM .86 | 6Gb 42| 7c4 .59 | 12SF5 50 | 36 .39
1AX2 .62 | 6AF4 .90 | 6H6GT .41 | 7Cs 69 | 1257 51 45 55
1B3GT .73 | BAGS .56 | 6ISGT 43| 78 .59 | 128]7M 67 | 45 (Spec.) 27
1C5 43 | BAGTM .99 1 616 52| 7E5 59 | 128K7GT .63 5 R
1E7 .29 | 6AH4 .57 | 617 .43 ] 756 .30 | 128L7GT 57 | 4525 g
1G6 24 | 6AHS .73 | 6KS 47| 7E7 50 | 12SN?7GT .52 | 46 .69
1H4 30 | 6AJS .65 | BK6GT 45 | 7F7 .79 | 125Q7GT .56 | S0AS .58
LH5GT 49 | 6AKS .55 | 6K7 44 | 7F8 .79 | 12SR7M .49 | soBs 52
114 .46 | 6AKS .59 | 6L6 84 | 7G7 .89 | 12v6GT 46 | s0cs 51
1LA4 .59 | 6ALS 42 | 6L7M 68 | 7H? .59 | 12x4 38 | SorsGT 61
ILAG .69 | 6AMS .78 | BN7M 63| 717 79| 14A4 .69 1= .
1LB4 69 | 6AQS .50 | Q7 45 | 7x7 69 | 14A5 59 | S0X6 .49
1LCS 50 | 6AQS .37 | 6R7 69 ]7L7 .50 | 14R7 63 | 506 .49
19 | BAQ? .70 | 654 .48 | 7N7 .69 | 14AF7 59| sor7 .50
1LDS .59 | BARS .45 | 6S7M 79| 7Q7 .66 | 14B6 63| 55 ‘49
1LE3 59 | 6ASS .50 | 6578 1.90 | 7R7 .89 | 14B8 63| 56 49
1LGS .69 | BASE 1.49 | 6S8CGT .53 | 787 .79 | 14C 290 5 ‘o8
1LH4 .69 | 6ATE Al | 6SA?GT .55 7V7 89| 14C7 V] [ :
ILN5 59 | 6AU4GT 68 | 6SD7GT .41 | 7X6 .54 | 14E6 75| 58 .60
INSGT .67 | BRUSGT .82 | 6SFSGT 46 | 7x7 70| 14E7 88 | 7oL7 .97
IPS3T 57 | BAUS 46 | 6SG7GT .41 | 7Y4 69 | 14F7 65 | 75 49
1Q5GT 58 | BAVSGT .83 | 6SH?GT .49 | 724 59 | 14F8 89 | 7¢ “a4
1HS 62 | 6AVS 40 | 68]7GT 41| 1248 54 | 14H? 591 27 57
134 55 | BAX4GT .65 | 6SK?7GT .53 | 12A8GT 61| 1417 3 Y
135 51| 6B4 .54 | 6SL7GT .48 | 12ALS 37| 14N7 84|78 .
1T4 .58 | 6BAS .49 | 8SN?7GT .59 | 12AQ5 .52 ] 14R? 79 | 80 .43
TS 50 | 6BAY .57 | 6SO7GT .46 | 12ATS 41 | 1457 .89 | a3v .68
1U4 .57 | 6BCS .54 | 6SRIGT .45 | 12AT? 72 | 14wW7 .30 | 84,624 .46
1US .50 | 6BDS .59 | 6SS7GT 42 | 12AU8 46 | 14X7 69 | gg ‘5q
v .43 | 6BD6 45| 6T4 99 | 12AU7 .60 | 14Y7 62| \Ya19 99
1X2A .63 | 6BES .51 | 6T8 80 | 12AVE .39 | 19BG6 1.30 .
2A3 .30 | 6BFS .41 | 6US 57 | 12Av7 .73 | 19T8 .69 | 117P7 .99
2w .38 | 6BF6 .37 | 6UB 59| 12Ax4 67| 19v8 .79 | 11723 a7
2X2 .49 | BBGEG 1.25 | 6UB .78 | 12AX7 83 | 244 39| 11776 69
kLY 45 | 6BHE .53 | BVBGT 50 | 12AY7 69| 25AVSGT .83 | o P
IB7 27 | 6818 49 | 6WAGT 47 | 12A27 59 | 25BQEGT .98 7 .
D .27 | 6BKS 80 | 6WBGT .57 | 12B4 60 | 25L6GT .51 | 865A 1.39
SES .46 | 6BK7 80 | 6X4 .37 | 12BAB 49 | 2W4GT .59 | 1274 .30
ILF4 .69 | 6BL7GT 83 | 6X5GT .37 | 12BA7 60 | 2525 .66 | Hi-po-s67 1.39
Q4 48 N6 6X8 75 | 12BD6 .45 | 2526 49 | 1619 27
3Q5GT 69 | 6BQEGT 98 | 6Y6G .48 | 12BE6 .51 26 4512, :
354 .58 | 6BQ? 90 | 7A4 47 | 12BF6 3927 39 | 1626 .27
Ve .58 | 6B27 90 | 7A5 .59 { 12BH? 63| 32L7 .89 | 1620 27
SAZ4 59| 6C4 40 | 7A6 69 { 12BY? 85| 35 58 | g1 27
ST4 .79 | 8Cs 39 | 7A7 .69 | 12BZ7 65| 35A5 5850 B
sU4G 55| 6Ce .58 | 7A8 68 | 12C8M 34 | 3585 527193 .
SW4GT 50 | 6CBS 541 7AD7 791 12H6 .56 | 35Cs .51 ] 95¢ .27
" PLEASE:

A 250, deposit mus remi e . Tubes in botd
::"m,.?::::'_bgli"“ :n::'Ou:chr:::::;: and Phone Type Cover 0%,
houre. GRDERS UNDER : save €.0.D. charges! we Essex 5-2947 of Dewmand.
HANDLING CHARGE Subject refund all unused money!

to prior sale Dept. RN12.

TUBE
CO.

Rad-Te

7 2 222 772
“1000 ELECTRONIC
QUESTIONS & ANSWERS”

and puzzles eneountered in everyday, practical work.
Chapters cover all principal top-

ies im l.ldimt Test Eauipment,
FM, TV, [Ii-Fi. Tran-mitters,
Receivers and many others. 1deal S
practice lor wwhice and lab tech-
nicians, amateurs, espetitientels

only

ppd
al studentss ORDEIR TODAY!

10.day money back guarantee, FULL PRICE

RADIO SOUND PUBLICATIONS

Bex 38, Utopio Stotion, Flushing &6, N.Y,

www americanradiohistorv com

115 COIT 5T, IRVINGTOM 11, M. J.

EMGINEERIM

BT 2] HONTHS

There's room for You

RADIV

Radio engincering is a big field.
in it—if you'te goodd. Get fir-t-class tralnng at Indianas
Tech.  Intensive. specialized course, inclading «tiong
ba~is in mathematies and electiieal engineenng. ad-
vanced radio theory and design, televisicn, elrr(rmnm
Modein laboratorics.  Low rate.  Al-o B.S. EGREE
IN 27 MONTHS in Aeronautical, Cheniical, (hil Flee
trical and Mechanical Engineering. .. Gevernment
apptned.  Enter Deceniher, Mareh, June, Xeptemler.
You can earn part of your expenses right here in Fort
Wayne while you are ~tudring,

INDIANA TECHNICAL COLLEGE

9124 €. Washington Blvd., Fort Wayne 2, Indiana

I"'lea~e ~end me free infnrmation on B.8, Engineering
Degree in 27 months as checked.
Radio-Television Asronautical
Civil D Mechanical Elsctrical
NEBME .. .. cvnuirueiireaassasassasssoiocoscsaaseccenes
Address ..coveienesnssnnsnnnnrssanncrserarrrarene teinn
165
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NEW! 1954 Editionl T.70 200 pages of data on
CR tubes, receiving and special tubes, diol lomps

166

TUNG-SOL

TECHNICAL DATA
PAYS OFF IN SERVICE!

T.31

300 blueprint base diograms
for 1100 tube types

Here's the most practical set of tube ref-
erence books in the indusuy-—all the in-
formation you need for everyday jobs!
They re easy to read—easy to use (always
lie flac when open). You'll get work done
faster with Tung-Sol Technical Data
Books. Ask yourtubesupplieraboutthem.

TUNG-SOL ELECTRIC INC., Newark 4, N.J.
Sales Offices: Atlanta, Chicago. Columbus Culver
City (Los Angeles), Dallas, Denver, Detroit,
Newark, Seattle.

TUNG-SOL

eady
TECHNICAL DATA

Tung-Sol makes All-Glass Sealed Beam Lamps,
M:mature Lamps, Signal Flashers, Picture Tubes,

Radio, TV antf Special Purpose Electron Tubes
and Semiconductor Products.

SHORT-WAVE
Shert-Wave (Boord) ............. 73
Short-Wave (Boord) ............. 76
Short-Wave (Boord) .............. 84
Short-Wave (Boord) .............. 73
Shert-Wave (Boord) ............. 70
Short-Wave (Boord) .............. 65
Short-Wave (Boord) ............. 64
Short-Wave (Boord) .............. 64
Short-Wave (Boord) .......... 90
Short-Wave (Boord) ............ 70
Short chve (Boord) .............. 76
INDUSTRY
Aerial “Private Eye” Traces TV Sig-
nals ... ciiiiii i 43
From Catswhiskers to Color—An
Editorial (Read) ............... 31
Looking Ahead (Schulman) ....... 43
Magnetic Recording 1888 to 1954
(Wortman) .................... 59
P.A. Rentals—A Profilable Sideline
(Berliner) . .................... 50
Parts Show Exhibitors ............ 157
Radio Servicing in South Africa
(Holman) ..................... 71

Resistor Trial by Test (Entrekin) ...68
Sonic Liquid Level Indicater

(Kielich) .................. 46
The ARTSNY Story .............. 68
The Convair Analogue Computer

(Horwitz) ......oovvevuvnunnn..
TV on Mt Fuji (Kasahara)........ 120
World's Mosl Powerful Radic Trans-

MIer et iiisiinsitennnnne.nn. 112

TELEVISION
ANTENNAS
A New Anienna Coupling System

(Harris) ... ... .oooiiiiiina... 17
Antenna Antics (Margolis)........ 90
Home-Built U.H.F. Antennas (Haw-

kins) ... ... i, 58
How Good Are Your TV Installa-

tions? (Ledbetter) ..............
New Approach to Conical Antenna

Design (Wade) ............... 76

| New Standards for TV Aniennas

(Carpenter) . ..........covu... 41
The Continuous Evolution in TV An-

tennas (Noll & Mandl) . ... ... .. 64
The Tri-Pole Antenna (Lo) ........ 104
The U.H.F. Corner Reflector (Hurd

&Kobler) ...... ... ..., 63
MISCELLANEOUS
A Video-Magnetic Tape Recorder. .120

A U.H.F. Booster (Steidley, W4IYB) 35
Build Your Own TV Color Con-
verter (Part 1) (Stanley)......... 37
Community TV (Buchsbaum) .....
Fundamentals of Color TV-Color
Analysis (Part 1) (Kiver)
Fundamentals of Color TV—The
NTSC System (Part 2) (Kiver)....
Fundamentals of Color TV—The Tri-
Gun Receiver (Part 3} (Kiver) ...
Fundamentals of Color TV—Tri-Gun
Receiver Circuits (Part 4) (Kiver)

39
40

Fundamentals of Color TV—Chromi-
nance Circuits (Part 5) (Kiver)... 60
Fundamentals of Color TV—The
Color Signal (Part 6) (Kiver).....
Fundamentals of Color TV—Color
Synchronization (Part 7) (Kiver)
Fundamentals of Color TV—Deflec-
tion and High Voltage (Part 8)
Kiver) ... ... ...
Fundamentals of Color TV—R-Y &
B-Y Demodulation Systems (Part 9)
(Kiver) ... ..vieviienrininnnnen
Mac's Radio Service Shop (Frye). ..
Mac’s Radio Service Shop (Frye)..
Mac’s Radio Service Shop (Frye)..
My Start in TV Servicing (Stanley).

74
62
74
66
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GENERAL RADIO 783! Ouinu(

Power Meter .. . . . .Exc. $175.00
GENERAL RADIO 720 Hoterodyne

Freguency Meter 10-3000 mc. . Exc. 250.00
GENERAL RADIO 620A Hatero.

dyne Frequency Meter Panel

Mounting 33KC-33MC. . .Exc. 375.00
170A BOONTON Q-Meter SOMC

200MC . ... ... .Exc. 250.00
TS.323 UR Frequency Meter 20-

480MC. . .. ... ... ... ... Exc. PUR*
TS:173 UR Frequenty Meter with

110VAC. Supply, 90-450 MC.. Exc. 350.00
RT18 ARC1 Transmitter Receiver

with Tubes and Dynamotor 100.

156 MC. 10 Channei. .. .... .Exe, PUR*
BC-348 Receivers 200. SOOKC.

1.5.18MC. 28Vv.DC. Input . Ex¢, 99.50
TCS Trapsmitter-Recelver 1, S 12

MC. Complete . ...... - Exc, PUR*
T67 ARC3 Tlanscelvar with 158

Mod Dym. ... .. ........... x€¢. PUR*
APAL1O Pan Oscllloscope Recelver

115vAC. F. 405-505KC,

4.75.5.7SMC., 29.31MC. .. .Exc. 150.00
TA4TA ART13 Transmitter 11

Channeis 0.2-1'S, 2.18.1 MC. New PUR*
AN APNSB with ID6B Indicator,

R9B Recelver-Power Supply,

Crystal, Tubes, Mounh, and

Plugs ... .......... .. . New 129.95
TS62 AP Echo Box.. ... ... .Exe. 200.00
IE-19A Test Set 100.156 MC .Exc. 200.00
GENERAL RADIO 723A 1000

Cycle Vacuum Tube Fork with

Power Supply . .. .. ... ... . New 75.00
PE-206 INVERTER . - New 14.98
TS33 AP Test Set Freguency

Range 8700.-9500 MC. for

measuring CW. Pulsed Signals

on Radar Sets. . . ... ..... .. Exc. 150,00
$PUR—Price Upon Request

WANTED! ALL TYPES OF
RADIO AND ELECTRONIC SURPLUS
417 N. Foothlll Bivd. SYcamore 2-4131
Pasadena 8. Callf. RYan 1-6751
CABLE: Photocon, Pasadena

pur tue HIGH
HIGH FIDELITY!

Whether you specialize
in high fidelity service,
custom building or simply
want to build a top-notch
» outfit for yourself, this big
! 512-page book will guide
| you every step of the way.

Helps you get better re-
sults at less cost. Shows
what to do . . . what mis-
takes to avold. Gives you
a full understanding of the
many different methods,
circuits. designs. equip-
ment. components and
other subjects that are de-
bated whenever hi-fi fans
get together.

High
Fidelity Technifues o compLETE GUIDE

by John H. Newitt o i1i0n by one of the
The book that nation's leading experts,
says goodbhye to High Fidelity Technigues
guesswork in is complete. authentic and
choosing, build- easy to understand. From
ing and sefvicing beginning to end, it is
hi-fi equipment, chock fuil 0}‘ 1h(1);w-t.o-¢.;.'l.0-it
tips. service hints. custom-
512 pages building jdeas and data,
203 pictures charts and diagrams of the
Price $7.50

most helpful sort.
10-DAY FREE EXAMINATION!

Dept. RN-124, RINEHART & CO., mc 1
232 Madison Ave., New York 16. N, Y

Send HIGH FIDELITY TECHNIQUES tor 10.day l
FREE EXAMINATION. f | idike book. 1 wilt
then promptlty send $7.50 (plus a few cents post.
age) in full payment, Otherwise, | will return
book postpaid and owe you nothing!

]
]
]
]
l Name ..
]
]
L

Address

City. Zone. State.. .........cuviiiieienanannnans ]
OUTSIDF U.S.A.—Price $8.00 cah with order only.
Moriey aek if book s returned tn 10 davs.,

LN B N N B N N N N N N N N |

RADIO & TELEVISION NEWS
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New TV Designs for 1954 (Gary)... 44 Mar.
NMew TV Grants Since Freeze Lift..148 Jan.
New TV Grants Since Freeze Lift...128 Feb.
New TV Grants Since Freeze Lift..166 Mar.
New TV Grants Since Freeze Lift.. 88 Apr.
New TV Grants Since Freeze Lift..100 May
New TV Grants Since Freeze Liit.. 98 June
New TV Grants Since Freeze Lift..100 July
New TV Grants Since Freeze Lift..116 Aug.
New TV Grants Since Freeze Lift..128 Sept.
New TV Grants Since Freeze Lift..112 Oct.
New TV Grants Since Freeze Liit,.160 Nov.
New TV Granis Since Freeze Lift..138 Dec.
New TV Stations on the Air....... 94 Feb.
New TV Stations on the Air...... 132 Mar.
New TV Stations on the Air...... 136 Apr.
New TV Stations on the Air...... 110 May
New TV Stations on the Air....... 98 June
New TV Stations on the Air...... 96 July
New TV Stations on the Air...... 116 Aug.
New TV Stations on the Air...... 128 Sept.
New TV Stations on the Air....... 112 Oct.
New TV Stations on the Air...... 160 Nov
New TV Stations on the Air...... 138 De
Pictures on Tape ......vovvernens 95 Feb.
The CBS Patching Bay........... 72 Aug.
The Chromatic Color Picture Tube

(Buchsbaum) .................. 52 Mar.
TV Booster for U.H.F. (Lange)..... 66 Apr.
TV Cinderella (Lucas, Jr)......... 47 Qcl.
TV Staticns on the Air............ 57 Jan
TV Test Equipment—How toChoose,

How to Use (Middleton)........ 48 Mar.
SERVICE NOTES
Add Hi-Fi to TV (Buchsbaum)...... 73 Nov.
An Unusual TV Phase Detector

(Frieborn) ......ccoiininiinn.. 58 Sepl.
A Simple TV Linearity Pattern

(@757 277 I 59 Aug.
Color Receiver Alignment (Buchs-

BAUM o v et taessars i aaa e 2 Feb.
Economy Model TV Sets (Buchs-

baum) .....iiiieiiie e 68 Oct.
Find the Open Filament (Weiss)...156 Oct.
Installing a Color Picture Tube

(Buchsbaum) «...c...couieenannn, 46 July
Know Your 1954 Admiral TV Re-

ceivers {Admiral Corp. Service

Dept) .ovviriiiiiieii i 57 Feb.
Know Your 1954 Motorola TV Re-

COIVETS «vvverivenrannresarnnas 45 Jan.
Know Your 1954 Stewart-Warner TV

Receivers (Massie) ............ 59 Mar.
1954 TV Receiver Specifications... 77 Mar.
1954 TV Receiver Specifications. .. 46 Apr.
1954 TV Receiver Specifications... 58 May
1954 TV Receiver Specifications... 64 June
1954 TV Receiver Specifications... 54 July
1954 TV Receiver Specifications... 58 Aug.
1954 TV Receiver Specifications... 50 Sept.
1954 TV Receiver Specifications... 56 Nov.
1954 TV Receiver Specifications... 56 Dec.
Positive Grid Circuits in TV Receiv-

ers (Kiver) ........coiveiiinnnn 62 Feb.
Receiving Tubes for Color TV

(Buchsbaum) .................. 38 Aug.

Service Hints on Admiral TV Sets.188 Feb.
Service Hints on Crosley TV Sets.. 73 June
Service Hints on Molorola TV Sets. 103 Jan.
Service Hints on Stewart-Warner

TV Sels .iviviieriianeiinenns 158 Mar.
Servicing Gated-Beam Detector Cir-

cuits (Mandl) ................. 52 Dec.
Servicing Printed Wiring TV (Buchs-

baum) ... e 57 Dec.
The Crosley "Super-V"” (Youger)... 59 June
Television Troubleshooting Meth-

ods (Frieborn) ................. 64 Mar.
Tracing the Waveform (Fleishman). 60 Aug.
Troubleshooting the Turret Tuner

(Lowe) .......ccoiiiiiinin... 54 Jan.
TVI Troubleshooting (Part 1) (Quirk)

.............................. 66 May
TVI Troubleshooting (Part 2) (Quirk} 38 June
TVI Troubleshooting (Part 3) (Quirk) 55 July
TVI Troubleshooting (Part 4) (Quirk) 56 Aug.
U.HF. Fringe Installations (Buchs-

baum) .......... 000000000000 40 Apr.

December, 1954

\\“

L) W)“ 2

Bullt-In
aerlal
Sw.ll for

HI-Fl Specials
RADIO CRAFTSMEN
CLEARANGE SPECIALS

|
Cos .. $ 41,90 :
I

i 98.50
118,50 | 630
130.70 |

C-g00
FM Tuner . .

C-10 FM- CHE

AM Tuner . . (REGAL)
LIMITED QUANTITIES 42 Tubes
ORDER NOW | upto 21°

SPEAKERS (Al New) |
Gt 12 .. 958,00 | 2
28,70 !

E-V 81'-12B
coaxinl 127 .,
UTAH

12% eoaxial ..

WALDO

Safety Plate G
RBezel Plate.

3-SPEED PHONO CK |¢,\l-—-!0r

Ruilt-in Amplifier. Single }
|
I

Record. $1495

|||| al h)r
‘Sis” or
JEWEL 5-TUBE |
PORTABLE RADIO

“Brother’
Just what
'Pap’ 95
needs for
the ball
games

MODEL ﬂﬂﬂﬂ 1L
MODEL S0 €8
MODEL 3000 C

elf s aaaen

ROCKET-MASTER ARD Claxe

TRUETONE
4-TUBE
GLOCK RADIO

11850

(1,25 | MASKS

For complete conversions

CUSTOM TV
INSTALLATION
NEEDS

TYPE TV

SSIS

N TV

lass, Guld

Inside Mask.

167

WRDUGH"’ ;NON a BLACK

eft). .$6.50
Hight 6.50

Iess

SPEAKER GABINETS

ORNER WALL 127 FULIL
HAGG REFLE \ W ;\1 \LT
FIN. . .oivae-:s
12" RASS REFLIN | llll‘l
DELITY lll Ql'\'l IT\—'\\AI.-
NUT, MAH
B1.0) 523 55
UNF1 17
Rl(‘nlln C]h—\\GHl

.. $3.95 ea.

B
Specify Changer Make.

Va" DRILL SET

A complete work shop in one
compacl pIastic cheat. ldeal
for Dact.  The best buy on
tdlay s market, Satlsfaction
guaranteed or money  back.
Jacobs ehuck.  Underwriter
appr. All fur only $17.95,

TERMS

F.0.8. L.1.C..
250%p Deposit
€.0.D. orders.

SCHEMATICS—CONVERSIONS

FOR SURPLUS GEAR

NEW LIST! MANY ADDITIONS!
Sand stamped, self addresssd anvalope for
Lsst €. Add 38¢c for chart explaining AN
nomenciatura.

R.E,
GOODHEART

BOX 1220
BEVERLY HILLS, CAL.

$S8.00 minimum order,
Y

NV,
with

Have You Seen
PFPOPrPULAR
ELECTRONI(CS?
Now on Sale at Your
Favorite Newsdealer
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GI.ASSATUBE PRICES (wi’h your old dud)?

21-26 36th Ave., Long Island City 6, N.Y.

It 18 easy 0 learD or Increase speed
with an instructokraph Code Teacher.
Affords the quickest and most prace
tical method et deveioped.
@inners or advanced students. Availa-
ble tapes from beginner's alphaber
to typical messages on all subjects.
Speed ranges 5 o 40 WPM.
ready—no QRM.

ENDORSED BY THOUSANDS!

The Instructogtaph Code Teacher 1it- 'm

erally takes the place of an operator-
instructor and enables anyone to
learn and master code without fur:
lller

| Write toda¥ for convenient rental

STANDARD COIL BOOSTER

2-13 SPEC. XMAS PRICE $7%%

PICTURE TUBE VALUES
MANNFRED Super Specials

RCA LICENSED

RP4.1THPY
ll.lO 11\?4-171.!'40
13.30 FHEPY. .95
14.25 20074 18.95
14.25 20DP4 18.95

20 | 2om 1ales
‘20 | 2iED 1g.95
.20 2 FF 20.9%
.20 21w 19.9%
15 | 2ivr 20.95
ds | 2iaea il 19.98
118 | 27EP
ICES (with vour old dud)?
60 | I7GP4-17TP4% ..19.95
80 - 20.95
o8
7 95
T

SYLVANIA & DUMONT

Mannfred Dud .
i Net  Atllowance anal
.0 18.80 [ S0
o 14.2% o l.?l
. 14.28 o 4.2%
. 22.2% 2.50 .75
4. 17.95 3.00 4.95
B 22.95 3.00 19.95
0. 30.25 1.00 29.23
. 19.50 1.00 18.50
. 19.50 1.00 18.50
b 26.45% 3.00 3.4%
" 33.4% 1.00 2.4%
B 27.75 3.00 4.75
o 36.50 1.00 S.50
[ 1 T 33.00 24.75 3.00 1.7%
ﬂGl‘ ....... 46.00 33.48 1.00 2.45%
4.00 25.45 3.28 22.20
31.2% 22.95 4.00 8.95
36.7% 26.55 4.00 22.55
- 25.45 3.28 22.20
22.9% 4.00 18.9%
25.4S 3.28 22.20
25.4S 3.28 2.20
23.80 4.00 9.80
22.9% 4.00 8.9%5
26.73 4.00 2.75
30.9% 1.00 29.95
37.23 1.00 6.25%
24.20 3.50 20.70
3.00 3.25 19.7%
24.20 3.50 20.70
23.00 3.25 19.7%
23.7% 3.28 20.%0
36.95 1.00 35.9%
31.00 6.50 24.50
34.29% 6.50 27.8S
31.00 6.50 24.50
33.45 5.50 26.95
36.4%5 6.50 29.95%
33.43% 4.50 26.95
44.50 1.00 43.50
A 33.4% 6.50 26.95
i g gem

LKPIA B B .
21MPg 47.50 1.00 48.80
21WPLAS 33.4% 6.50 28.958
21NIM1Ae 37.78 8.50 31.28
21T 4A 39.45 6.50 32,93
2171110 37.75 6.50 31.2%
240134 $9.00 7.50 51.50

® Those tvpes are (he new Sylvania Silver Screen 85
Aluminized CRT*S.

+ Duds must he under vacuum. free of eracks. chipa,
meratches. etc. and in 8 earton. and shipped prepald
with order.

BRAND NEW—SEALED CARTONS

MANNFRED
lectronics Corporation

{
1
Exeter 2:6000

For be-

Alwaye

su ful Operators have
spcquived the code’’ with the [nstructograph System.

and purchase plans.

INSTRUCTOGRAPH COMPANY

4711 SHERIDAN ROAD. CHICAGO 40,

ILLINOIS
167


www.americanradiohistory.com
www.americanradiohistory.com

STANDARD
BRAND TUBES

“AT THE NEW LOW PRICES”

@ Individually boxed.

+ Only Ist quality
Latest Dating—
No private lahel, electrical or mechanical rejects.
No rebrands or rewashed **bargains.”’

AUTHORIZED DISTRIBUTORS
CBS-HYTRON—EIMAC—WESTING-
HOUSE AND OTHERS

Tube ©Orders Over $25.00, with full
remittance, PREPAID to you in U.5.A,

Type
0z4

N b R B et b
oNoUuRoOUNO OO

1
?72 A(GE) 2 15
—ANO OTHERS

3,000 VOLT MULTITESTER
150, 750, 3000 volts.
. 75. 300, 750. 3ono volts.
. 150, 750
Reslstance: 0-10.060, 106.000 onm
Complcte with battery, test leads. Snly 3127w
414" H x 1¥4” deep. Brand New @ only $9. an:

INDEX
OF

ADVERTISER PAGE
Aaron Electranic Sales...... Ry TR ).
Acro Products Company. . PR 168
Airex Radio Corp. . . ... ... ............. 169
All Channel Antenna Gorn ....... 12
Allied Radie Corp. . . :cq: sesmmtes: oos dd59s 9
American Television & Radio Co ......... 14
Anplifier Corp. of America.. ... .......... 16
Approved Electronic Instrument Corp. ... 115
Arkay Radio Kits. .. 3 so il g g 1 37
Arrow Sales Incorperated.. . ....... 127
Ashe Radio Co.. Walter.... ... ey (17
Audel Publishers .. ... .................. 154
Baltimore Technical Institute......... .. 142
Barry Electronics Corp. ............. 170
Bell Telenhone Laboratories............ 26
Belden . T T R EA

Blonder Tonnue Lahs ................
Boland & Boyce. Inc. ........... Ty et
Burstein-Apnlebee Co. ..................-131
CBS-HYtroR .. ss s e jogecic a6 808G <5 oty 85 6 7
Cabinart . . .13
Canidler Syslem e .150
Capital Radio Englncermg fnstitute. ... ... 17

Centralab ... ..
Channel Master Corn
Chicage Standard Transformer Corpornion 155
Cincinnati Ventilating Co.. Inc., The...... 106
Cleveland nstitute of Radio Electronics.... 27
| Celumbia Electronic Sales.
Commissioned Electronics Co.
Component Corporation
Concord Radio .... —oy
Corona Radio & TV Co- Lies
Coyne School
Crescent Industries, Inc.

DeVry Technical iInstitute. ... ... ...._ ...
Delco Radio ... .. ....
Dumont Laboratories, Inc.,

Editors & Engineers. Ltd.
| Efectronic Chemical Corp.

® Write for latest 1958 Handy-Order Form
showing ncw low price levels

. Rl-mombnr, we are the ORIGINATORS af the

Handy-Order Form,

@ Qon't be misled by -mnt.ﬂors of this form
who scll **bargain'’ tube:

® Tubes as wl-ll as this N:mdy Order Form are
being imitat

® Buy with :onrdcm:c from Barry.

SPECIAL-PURPOSE TUBES
Write for our complete listing on XMTG, i1ndustrial,
Special-Purpose and Crystal Diodes. We stock over
2,000 types at cxcellent prices,

TWO-COLORED TUBE CARTONS. wili new Safely
Partltions, Prevents Tube Breakage., Thix Supers
Gloss lted and Hlack Carton Is the Most Diatinctlve
Box Acallable Teday! Minimum: 100 any One slze.
2}'{'2““ prices on request, Boxes F.O0.B.. N.Y.. N.Y,

.(SAUS B6ALS, etc).

N7
.(u:
[(5U4G. 6BGEG, ctc).

Miniature
GT

Termi: 2595 with order, balance C.0.D,
All merchandise quaranteed. F.0.8., N.Y.C.

PHONE: REctor 2-2562

ELECTRONICS
CORP.

136-F LIBERTY ST. N.Y. 6, N. Y.

170

Electronic Instrument Co., Inc. (EICO)....

T coe....36, 129, 134
Elcctron 'l’uhe whnles1lers Inie! fpusosnace 169
Electro-Voice e AT . o PR e ST 8 8
Erie Resistoer Coruoralion .......... 106
Fairchild Recording Equipment. . 131
Fair Radio Sales............... 141

Finney Company ... I
Fisher Radio Corp. ...... L. 102, 103, 104, 105

G & G Radio Supply Co. ..... 0 s B o 12
G. L. Electronics. . 107
General Cement Mfg. Co.
General Electric .
General Electronic Dist. Co. ......
Good, Inc.. Don
Goodheart, R. E. ... ... . ... ............

GRANCO blabns e e ar | @b et abb Lok s g
Grantham School of Electronics....... :
Greenlee Tool Co. . ....oovcucen i cnnennnn,, 136
Halligrafters. . ................. 140, 112, 114
Harjo Sales Co. . 152
Harvey Radio Co. 140

Heath Company........oovciuinniens
79. 80, 81, 82, 83 84, 85, 86 87 88, 89. 90

Henry Radio Stores. . ................ .. 132
Hughes Research and Development Labora-
LT e = T e .

Indiana Technical College. ...... . .. 1861

tnstructograph Company ...... ........... 167

| International Resistance Co. 3rd Cover

fnternational Rectifier Corporation........ 122

JFD Manufacturing Co.. Inc.
‘ J. J. Glass Electronics Co. ..
JSH Sales Co. .. ..

Jones & Laughlin Stccl cornoralion ....... 135
| Kay.Townes Antenna Company......... 98, 99
IKedman Comjpany .161
Kuehne Mfg. Co. .. 161
Kuhn Electronics -8
Lafayette Radio .............. PP———— -
Lansing Sound. Inc., James B. ............154
Leotone Radio Corp. ..........
Liberty Electronics. tnc. . ..... 136
L. I. Radio Co. ..... B0 5 B et 3 Ed o e S 169

L4 DECEMBER
1954

While every precaulion is taken to insure accuracy, we cannot guarantee against
the possibility of an occasional change or omission in the preparation of this index.

ADVERTISER PAGE |

Magnecord, Inc. .... P g RS 30

Mallory & Co., Inc., P R ......... 4th Cover
Mannfred Electronics Corporation.........167
Marine View Electronics..... ....169

Mattisen Television & Radio Corn ... 148
McGee Radio Company ... .. ... ... . S124, 125
McGraw-Hill Book Co. ............ L. 140
MIlls Products Co. .. ..... .. 160
Milwaukee School of Englneerlng .120
Mosley Electronles, Inc. . 150
Moss Electronics Dnslrnbutmg Co.. Inc.108. 109
Musical Masterpiece Society, Inc., The..... 93

National Company .......ccoeevieeennanns
National Electronics of Cleveland.
National Radio Institute
National Schools ..........
Newecomb ......... '
New Jersey Tclcvnsmn Sunnly Co

Offenbach.-Reimus ... .......
Olson Radieo Warchouse......

Palley Sunply Co. ...
Peak Electronics Co.
Perma Power .
Philco Cornoration
Photocon Sales .................
Pickering & Company, lncorpomteu ....... 18 ‘
Platt Electronics Corp.

Pouuhr Electronics
Precise Development Corn. ....... shiud B AmTE 92 |

Precision Radiation Instruments..
Premax Products
Premier TV Radio Supnly
Probescope . .zssca- casspasaag
Progressive ‘‘Edu-Kits,"" Inc.

RW Electronics
RCA Institutes. Inc. ... .
RCA Service Company. fnc. . .
Radio- Television Training Assoclahon ...... 25
Radiart Corp. ....
Radio City Products Gompany
Radio Receptor Company, Ine. ............ 139
Radio Sound Publications................
Radio & Television News
Rad.-Tel TubeCo. .. ... .. ... ............
Raytheon Manufacturing Co.
REDENCY covonast bueis 21 dwe il s
Rek-0-1<ut Company.
Rider Publisher, Inc.,
Rinehart & Go.. Inc.

................ 91. 106, 121, 132, 136, 166
. 144

Rockbar Corporation
Rohn Manufacturing Company

Sams & Co., tne.. Howard W,
Sam’s Surplus ... r
Sangamo Electric Company..
Sarkes-Tarzian. lInc.
Sorague Products Co. .. .. "
Sprayberry Academy of Radio.
Stackpole Carbon Company
Stan Burn Radio & E|ectronics Co
Steve-El Electronles Corp. .
Stevens Walden. Inc.
Stuart Electronics Dlstrlhulors ............
Sun Parts Distributors, Ltd. ... ...
Supreme Publications
Sylvania Electric Products, Inc, ..........

H“TAB' _...oses
Teltron Electric Company.................
Terminal Radio Corp. - L
Transamerica Electronics Corp. ..........
Transvision. Inc. ! =
Triad Transformer Coru
Tri-State College . .

Tung-Sol Electric. Inc.

U. S, Crystals, tne, .. ..
United Radio Co.

University Loudsue'\k-ers l‘n-c. l62
Valparaiso Technical Institute............ 157
Video Electric Company. .. ....... .. ..... 120
VU RAC imren i @ oo o =i o ® it S amid 168
Walsco Electronics Corporation..... £ et 31

weller Electric Corporation
Western Television Institute
Wholesale Radio Parts Co., Inc
winston Electronics. Inc. . ...
World Radie Laboratories.

Zingo Products

-—
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Classified Continued from
Page 169

FREE: Get our menthly electronie lists. Dlek
Rose, Everett, Wash.
TUBES and equipment bought, sold, and ex-

changed. For action and a tair deal “rlle B. N.
Gensler, W zL\l 136F Liberty, N. Y. Y.

AN/APR-4, other *‘APR- "Alm-, oTS.,”
“IE-,"" ARC-1, ARC-3, ART-13, ever¥thing sur-
plus; Tubes, Mamuals, Laboratory equlpment.
Deseribe, price In first letter. Engincering Asso-
cmtes, 434 Patterson Rd., Dayton 9, Ohlo.

FORTY Complete VIIF Radio Terminals. These are
deslgned fur telephone service in the 72-7¢ me.
band, and are ideal for setting up a comnhninication
system along a pipeline, railroad, or in moun-
tainous or bush country. Eaeh terminal consists
ot the fotlowing : 1-—1Link Radio Type 1198T Trans-
nmitter; 1—Link Radio Type 1498F PPower Snpply;
1-—Link Radio Type 1198R Receiver; 1—Budelman
200 watt Power Amplifler; 1—Type PPI3 Power
Supply : [—Federal Type 013 V-F Ringer; MW ft.
—Type RG 8U Coaxial Cable ; 2—Welded steel Yagl
Antennas—3 element; I—Lister Diesel-Generatur
set. 2KW. 1. J. Plishner, 530 Fifth Avenue, New
York City.

SPEAKER, New Altee-Lansing 602-A. Foran, 3132
Hackett, Milwaukee, Wiseonsin.

TELEVISION Receivers, working, 530 up, ]lepwlr-
able, §10. W4AT'l, 1420 South Randolph, Arling-
tan 1, Virginia.

TV-FA antennas. All types including UHF. Mounts,
Accessories. Lowest priees. Wlnlesale Supply Co.,
bept. H., Lunenburg, Mass,

RADIO Dlagrams $1.00, Television $2.00, Glve
make, model, Diagram Service, 672-LN, Hartrord
1, Conn,

11 FI lhrg-un Collaro 3-532 Intermix 15 ’s|||n(llc-
dual  ceramic  cartridge-nounting  board—$35.95
l'rcp.lid Crescent Triomatic-dual cartridge-iuto-
matie shut-eff—Mounting hoard $24.95, Prepaid.
Low Prices—Cartridges, tuners, ete. W rite Today,
Fidelity Unlimited, §3-03 39 Ave., Woodsiie, N, V.

30-10 MC-AM Crystal Controlled 10 tube receivers
6 volts DC witlho tbes and one vibrator. Less crys.
tal. Spera 37-10 33 Street, LLLC., N, Y.

CODE- Complete  with
transistor and battery $14. Caldwell,
Box 684X, 1121 Arch St
CATHONE Ray Tubes. Sylvania
inal Carton. $35.00 §ostpaid.
Kilgore, Texas,

TELEVISION Sets $17.95 up.
Rambler, Pottstown, 1'a.
ALUMINUM Tubing, Angle and Channel Mlain and
Perforated Sheet. Willard RadelilY, Fostoria, Ohio.

-Practice  oscillator  kit.
postpaid.
hila. 2, Pa.
HF1I'14, New Orig-
Shore Sales Co.,

“Joncs it:l(llo, 1115

DIAGRAMS fur repairing radios $1.00,  Record-
Changers $1.5 Television $2.00.  Give Make,
Meoutel, l)l.lgrurn Service, 672-RN, Hartford 1,
Connecticut.

WANTED

WILL buy 8 each ARC-3—R77 Receivers—S$i25
THT Fransmitters $H0.00. J68 Power Unit $7
state condition, lur(-h.nlng Dept.— Trans-Texas
‘\m\.n\ Housten 17, Texas.

’l‘()l’ Dollar Pald for ART-13's, d\n.uumurs mitrts
racks and all other eomponent parts. Write @ Harjo
Sales Co., 4109 Burbank Bivd., Burbank, Calif.

WILL Boy All ART-13/type T-47A $200.00. ART-
E3/type T-17 $150.00, BC-TRRC $100.00, R3/ ARN-7
$123.00. ARC-3 ('nlnpl(‘ll‘ £250.00, BC-218 mdified
A5, BC-318 unmoditted $30.00. ARC-1 Radio
$1 ﬂ 0. BC-312 Receiver $10.00, BC-312 Reeeiver
£30.00. Ship Via Express (.0.D. Subject to Iu-
spection To: H, Finnegan, 49 Washingtan Avenue,
Little Ferry, N. I

WANTED: Type Kt)/TRC-1 Reccivers.
Kadie & Televislon News,

Box 513,

WANT : Surplus electronle equipment such as ART-
13, DY-17, APPR-1. APPN-9, BC-610, BC BC-
318, ARC-1, RTA-1B. Casxh or trade for Viking,
llnnucr. ,\'.lliurml, Hammarlund, Elmie, Gonset,
Hallierafters, ete.  Alltronics, Box 1%, Boston 1,
Mass., Riclunond 2-0048,

RECORDS

0% DISCOUNT on guaranteed tactory tresh
Send 20¢ for
Record Sales, 4710 Caroe

aee

L' records, amd pre-recorded tape.
complete LT catalogne.
line, Honston 4, Texas.

CORRESPONDENCE COURSES

USED corresponidence Courses and Books sold and
rented. Money back guarantee. Catalog free.
{Courses bought.) Lee Mountain, Pisgah, Ala,

December, 1954

USED Coarrespondence Conrses. Books Bought,
Sold, Rented. Educational Exchange, Sumimnerville,
Ga.

BUSINESS OPPORTUNITIES
400 Ifennif'rints $i. Sell your idea with Penni-
Frints. Your ink drawings, plans, forms, details,

layouts, newspaper clippings, testimonials, elec-
trical diagrams, reproduced 8% x 11, Your photos
8 x 10 prints 2000 fur $20.00. Easily folded for
mailing.  Free estimates. V'ennil'rint Co., Dept.
20, 1.0, Box 1159, Chieago %0,

HELP WANTED

TELEVISION Jobs—Names and addresses of com-
Panies o contact. $1.00. Fitzgerakd, bept. A-11,
3038 West Welllngton Avenue, Chicago 18, Minois.

SITUATIONS WANTED

TELEVISION Parts Man, Young, Thoroughly Ex-
pericnced  Wishes re-locate.  I'reterably Florida.
Box 511, Radio & Television News,

The NEW

MISCELLANEOUS

BUILD amazing_clectronle brain which can play
Fanie. Details, 2ihe. lhrn.lr(l(mu Apt. H-D, 213-02
T3 Ave., Bayside 61,

TEST Eqguipment repaired and calibrated by Fie.
tory staff. All makes. Superior, Kimpson. Triplett,
Eico. Prompt service. Free estimate. Qur nhine-
teenth yvear. Bouglas Enstrument Laboratory, 176
Norfolk Avenue, Boston 19, Mass.

repiir—Kit eunsteetion. Free
Electronies, Beulali, Mich.

TEST Eqnipment
Inforimation. Bigelow

2000 UNMARKED ceramlcons., \lned values $1.00,
Schneider, Rox 211, Scaford, N.

.'ﬂ(-‘s Speaker Reconing. Low prices.
Street, Benton, IHinois.

306 N. Ward

ALL makes speakers rop.nired Amprite Speaker
Servive, 70 Vesey 8t., New York City 7.

RADIO-TYV Repalr, Colorado. Swall shop grossing
coough to pay ont in tlve months. Free pictures
C-1174 Continental, 804 Grand, Kansas City, Mo.

it’s here!

FAIRCHILD 240
Balanced-Bar PREAMPLIFIER

Now from Farduld, world famous for professional
studiv equipment, (omes an ouistanding development
for home music systems

The new Fawcinld 240 1s the result of extensive engs-
neenng research and an claborace scries of hstening teses
designed to discover and overcome weaknesses in cxist.
ing preamplifiers.

These cheoretical and engineering studies have broughe

inco reality this great new 1dea in high Adelicy amplifica.
gon—THE NEW FAIRCHILD 240 BALANCED-BAR
PREAMPLIFIER!

Combining matchless external beauty with a new easy-
to-Service Intenor dtsngn. the 240 features Imlllng sumn.
phaty and flexibility of conerol. Operation s so simple it
seems nsunctive! Yet all convenuonal concrols are
included plus Mmany exclusive with the 240

BALANCED-BAR CONTROL—this great Fairchild innovation allows you to maich
tonal balance between your high fidelity system and the acoustical properties

of your own listening room . . .

automatically!

LISTENING LEVEL CONTROL — provides the most pleasant low-level listening you
ever heard! Plus correct balance at normal listening levels— all achieved with-
out complex adjustments or loss of control by operator. And the amazing LLC
operates independently of volume control!

HIGHEST GAIN—LOWEST NOISE—achieved by modifying famous radar and
TV cascode input circuit to audio amplification and by careful design, using

highest quality components.

Nd(lﬂmmimgbeﬂﬂm!

Sce the wonderful Farchild Balanced-Bar Preamplifier today! e e e

tape output has own level control —unaffected by tone

An extraordinary achievement in performance. cabinet design v/ giPLPwBs 188 o8

and operating simplicity' Becter
audio dealers everywhere are
proudly presenting the 240 .

.. (he
greatest preamplifier ever produced ... M%_‘g 9850

‘/ “studio-lype” winng and layout
optimum input )mpedance for all cartnidges

‘/ complementary-taper dual volume coni rol eliminates
need for more than one phono input

‘/20 db additional gain easily available for high level
ngut channels if needed

N AN EXTREMELY COMPACT LT,

ASK ABOUT THE NEW 260 POWER AMPUFER. TREMENDOUS POWER

Speclal features

1.no ringing at any level
2 output unoffected by lood power foctor
3. exceptional stability

nclude: |, occlysive fool-proof bolance adivstmant

www americanradiohistorv com

IRCHILD Z5soserse:

BTH AVENRUE & 134TH STREET, WHITESTONE N Y
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SPEEDWAY
ELECTRIC DRILL
JACOBS GEARED
CHUCK
MODEL 200J
HETORQUE, (Dowerful) UL Appyd. 2400RIM

110 Vult AC DC mnlur Geared Chllck & Rov,
With |'l’“lb fnoehse. o 0 4.28
Model 40 " llrill 425 “I‘\I Powerful
115V AC Il(' L otor w drilis&ecase . $29.95
Model 1000 Speed Suw LaHIY Adj45° $22.35
MAND-SAW Finest Swuwilish Steel, Samdvik
Grade, Cross Cut $10.95 Heg..,...53.95
MMINS DRILLS

inch Geared Chuck Drill, Hi.Torque H‘ﬂ()
F110VAC Motor, w Permi-Align
ings, Model 44......... R
Power Saw Industrial Wurkhorse,
Lumber & Steel. Gl & l!lldo.
115VA =700, Mnxnlw

12P: Ket 1/167 to
Brill Index HUQT For 20Pca Se
Drill Index HUOT For @0cs Set,

NEW "LENK"
180 Wott
Perfect Balance
SOLDERING GUN

No other soldering gun offers all theae fea-
fee. 11aVAC 1RO Watt, light
180 deg. Korodless
¥ Duty Transformer, Positiv. csTl"h:-

tul P
welght 28 0za., swivel
Tip. He

xoldering gun
goldering gun 256
TAD 4 dusl heat 100 €
TAD-3 dual heat 200-

FII.AMEN'I' TRANS.

TRANSFORMERS
ALL 115V 60CYC INPUTS
2500V, 20MA, 6.3V 2.5V
; *4 7

FARTS -l/h('“l'".‘. .
TDDVCT OMA
600V MA,
HAL P \IIH 1..82.4
SSOVCT 250MA, ;\.""A
v 1 A, RCA CN .34

a420vCY 9OMA, B av/i,0A, “ l\l'UTb '8, 12,
24, 115VDC & 115 & 230 C @...31.43

FILTER CHOKES
Check These Reduced Prices
SOHy/125mn/Csd H'!Icl 2.89

s SV/IA
10 for S20
'r,‘z.s,\. 12.8

5 Hv/400ma 8.9%
l‘H\\Inu. L ¥
. .»98¢; 2 fo

2.5 1y JO\ \‘II\ GO Ohm. L. 51.69; 2/%3

""TAB'’ SPECIAI.S
RF CHOKE 20MIT 'mmu oo ;59:' 20 Sl
RE cuoKE ZOMI 200MA

0OY Cuanter 3 Iigit. 79:. !0 !5
VEEDER ROOT 4 it 89c: 'Dr SG
BLOWER 413\ -.'4\| 5. 2
CLOCK MOTOR Jlawion Synchronons
VAL 24 HITM woswilch, ».98¢; 3 lnr 52
RELAY DPDT 12VDIC Tuloplmnv. .98c; 6 $5

5BPI sL.as
C'RAY TUBE. .. .EA. Lots of 3
Sold Singly ..............,.,....$2.2%

NEWLY
IMPORTED
AC.DC YOM
MODEL T5-52
MULTITESTER

$6.49 ta.

Lots of 3
Sold Singly $6.89

.; S arvers
o hICVIS ey

(+d0e .\'nlppiug
v onky
Finest, lII :u'curm-y
pocket . De
postodd. l'n-rl«hln
re~i~lors,  Jeweled
r'it- amp meler

meter scales for easy
&

acer ck eali=
c

TV

Slps i

only or

wnlf, Range~rea C volts:

O-11-250 & -Ull\ MA,

. Add dve per

.A. Sold an moncy baek
quavanloo s < & Collegex order one.
then write lnr ulv price.

METER SALE

SMA 'r'unlmr AMetet 27,

0-1 RN
\\ﬂnln( \IA &.49:

-SMADC 215"

WO .|u.w.U'

.$1.29
ML S

4 ILL

R

M
33 l'lm! $3.9

48 3
O-100MADC /i1 -7 RND \II( I..\V ..%3.9%
0-800VDC Westin 301741 Q 1000k
Per-Vakt G M) List p o . $8.95
01500V wr RND/$12.4075

0- ISOVAC \\'l-illl\l!hl“ln{' an '*‘Q 5
120.0+1 20ADC /with-Shunt; **AN"...54,98

GID, OIL CONDENSER
SPECIAL

'EI ‘f*'
© ] 10 MFD §] 75 ea.
| 600 VDC lots of 3
Case dimenslons. nnt including
Inlulnwrx 41814 334W x
*D. Smaller annlmu.
L = lpechl ............. $1.98
172

TAB”

THAT'S A Buy
CIRCUIT BREAKERS

Ilcllmmnn Ma;.'ll nkrs Amp: 220, 0. 7. 9,
40 12 s20

Thermal I'ush Eutton Itrkr Ampx:
5. l(). I.y. 2“; BILN ISC' 10 $7.98; 50,%34
ER FUSES
Ampy: -’L i)
Ea, 27¢; 3 $1 100_Asstd, 315
Crkt Bkr Fuim & ...3 %1; 20 36
SENSATIONAL

Slim+Jim Hi-Gain
DYNAMIC MIKE

& TILT STAND
¥Hand. chest or tible
une (um[ml‘l width
lsth 07 weliht
ry 7 oz8. W.E. Head
T -‘(mlr 4/16A5, Mo-
hile & Iteeording
—A.lllll!/SO-—'l 500 CrS
GT 1o satisfy.

Pl $3.49
©nl voaTants of 3

Sold Singly. Ea. $3.98
Mobite Clamp. .. . 25¢

SELSYNS—SYNCHROS

C78248 Syn

78249 /Syn Di# $12

78386 Sync Tranlf I.I.SV GOCy . .829.50
78670/Syne Spl‘e»al SOV S0 z 1.00
JLIF) Syn Gn/113/57.5V/400 ’$9: 2 $186
J1F3 Sync Gen 113 37,8V~ ‘0001 ..$9.00
J1GL ‘Syn Yr $7.5 57. SVfCOOCy $6; 2 Sll

&0C
2JDSHAL Syn Mtr 118/ IDSV GDCY 557 OD
C?,sync Yrngf 90/S5V S0Cy . .88
MK111l MOD2, S0 S!V socy . 543 00
Fun(a MOoD IV 1138V y o

MKl 115 90
-GSpﬂ:lil KSS8950 /" IISV SOV- 8 27
Syn Gen/MK2/MOD lV/ll!V/b Cy . S 9

BROW-LITE _,F
A must for Radlo-TV
Service, Throws lignt

where  Vou  wan
FREES hoth hands for

NEW "TABTRON' SELENIUM RECTIFIERS
ENGINEERED FOR INDUSTRIAL USE

We manufacture power rectifiers to your sperifications, Con-
rating. from one amp up
on or fan cooled. Single
or i-phase to vour spec’s, NEW LOWER PRICES.

tact " TAB'" for fnst delivery on an
to und abave 1D00 amps, conve

Full Wave Bridge.*

Max 18VAC*  JEVAC*  J2VAC*  130VAC*  LW4VAC*  266VAC* AC
Amps 14VDC 28V0C 56V 100vDC  118vDC  217VDC oC
1 s 1.35 § 2.35 4.60 $ 7.50 $12.75 $22.25 § 2,106 $14.90 $28,95
2 2.0 2,75 6.00 9.25 15.75 23.3 Q 15.90 30.95
4 3.5 6.50 14.50 22.00 26,75 38.85 2.9§ 18.90 36.95
6 4.1 8.00 17.5¢0 29.95 34.75 54.35 3.25 20.90 39.95
10 5.9 11.50 25.00 41.50 44.75 84.85 4.75 36.90 71.95
12 1.50 14.50 30.00 44.50 54.75 99.85 5.95 41.90 81.95
20 12,0 23.00 49.00 72.00 82.75 160.85 7.9% 50.90 97.95
24 14.5 29.00 58.00 81.50 94.75 190.85 9.95 89.90 159,98
3 18,0 34.50 72.00 110.00 128.75 235.25 Q 117.90  225.95
36 22.5 2.50 88.00 135.00 &5, 29S5.8 14,95 134.90 269.95
50 29,7 54.50 qQ 175.00 195.75 405.85 23.95 179.90 359.95
100 56.00 9.50 Q 324.00 390.75 795.35 39.95 359.90 719.95

NEW REC‘I’IFIER & TRANSFORMER

9!
NEW HIGH

CURRENT PWR

i e :6 :  SUPPLIES GTD*
[ F 0 I variable 0-28vDC, Com-
T pletely Bulll Ready to
* e s (‘n Full Wave Selenium
i Ih-cliﬁer. Transfurmer.
ariac.  Voit & Amp

Meters.  Switch,

Hyvy Ditv, Steel Cabinet.

oy Im-ul. 220V to order.

al nntmuou
um

T28 VSA 0- 2BVDC nt

T:-rmln is & Fuse.
Standard 115V 60
* One Year i

Meters
Amp. ... ;SlQ $S

P .
T28v1p0A 0-28VDC at 100 Ama. l489.00

NEW RECTIFIER XFMRS
Primary 1135V 60 Cyc
! Sec 18-15-9-0-9-15-18V
| {36-30-18VCT Common Ct)
m % 8.65; 2 $15.73

*Duat PR'MARY 115 & 230 VOI.'I’
NEW DC POWER SUPPLY GTD

Varlable NC Power Su:
ply. Full Wave uee!lnel-

tion. @000M(d  {ilter
work., Worn with_or Condenser, fyxed. Rated
without Flasses. Powerful focused 273 ﬂ. 6.9V or V at 2 amp.
beam.  Adjustable angle up & dow 1 1 operates  115V,80
hatleries, Postpaid (Thla item o Mmlnl 2NCF ...%1
sP (bhonoopooooo .98; & for su 00; alove cxcem [:3 Amp
12 for $26.00. Model DR M g2
"TAB" TESTED
& GUARANTEED
PRICES SUBJECT TO CHANGE
o WRITE FOR CO MPL TE LISTIN_’G“
-8R 7 62|81 - 1.381829
1.04 HH 62|83 . 3 12.48
1. 587 8|83V o 2 112
. Su7 59|84 6. d 324 992
d 49.00|6T8 . 5¢|100TH ... 9.88|833A .33.as
d 21.49|6V4 a|FG108 1948|834 . 's.98
18.99| 6UB 99l 117L 8 5.95
1. 22.49 . 1.39| m7GT . 1.98|837 . 1.42
8. 25.81 .39/11726G7 .96 9 .29.4%
8.98 99.51 52|cvi48 ... 9.08|860 . 4.48
2,24 99.99 . .58|FG166 ,..4n.ag|B861 an
1.98 42.50 . .88|FG172 .. . 29.00|865 1.26
2.48 ..15.99|7A8 . .68|2%0TH .. .18.97 &a 1.50
9.1 ! o.aslicy . 16|2s0TL ... 17.73|R72A . 3.29
4.87 38.95| 7F7 .82 ...12.49|CK1005 SR
9.45 14.98| 7F8 4 12.49]1813 . .82
9.98 1.20| TH? 2 1.4p|1614 . 83
7.48]|s s|IN? .92 B8.48 19 . .36
1.98]5 s|l7v? .06 2s 32
5.00 al7va .68| =8 ..18,50|1632 -68
3.89 i|sp21 0lGLalsa . .12:69|1633 .98
.48 1.14| t286 ... .48l a46B . 3.4| 1634 i.18
1.3% o 1,21 AHTGT . 1.45|4SOTH ...49.97[ 1633 1,69
.98 lgais . 1.40 L .58|e50TL . ..52.00|1638 3.08
J78|6AKS . ... AT A .54]| 46 42 82
1.25|eare . .92|12A 9 HF200 ,15.95|1644 92
soleaLs | 48 a .72|¢us02AX 1.49 50 1.ar
52Z|8aL7aT g9a|12a .69|cusozax . 1.49]|205 a8
54| 6ANS . 5 2|CKEo5aX . 1.79/363 1.22
. _.pBleAqQs .. 8| cxs12ax . 1.4%| 3670 3.84
.27.0018AGE A|CkS3iDX . 1.a9|CKs67z .. 1.20
a BAQ7G .29 ‘os|s3i_..... S.y2|CK8678 .. 1.28
GARS . .27 69|CK5320% . 1.89|%687 .... 3.74
8 76 .48 g9 |WLE32A . 3.68 §702 .. 2.90
s 54 4| cks33ax | 1.29|/CK5703 .. 1.29
B8 ¢ 1o .53|cks36AX . .99 13 ,..120.00
18 a aicKs38DX . _.98|5812 .. 299
REIE 98 s[gu 350X . 2.i9|5818 ... 2.08
o0 .49 49 .29fCKS41DX . 1.99|5840 .. 7.98
126 ....24.75 9 .68|CKEa3IDX . .99 12 .- 2.58
127 ....22.95 18 OB|CKS44DX .99 13A ... 3.92
33t 27.00 4 BAICK o 8025A ... 4.68
132 29. 9 0|CK 0061 .... 1.12
33 aof] 3 ECK 9002 . 82
137 .25 i M 9003 112
338 89. 3 2w
139 o 8 8( 7034 XTAL DIODES
1a2 148, A 41708 IN21 .. 3
s ofT8 3 Sl IN21a' 010 185
149 sa, 9 0|707 N T 210
150 9. 4 2|7184 1N218 ... 2.
Js1 238. 0 D8I T158 .. 1.22
i5s 84! 9 7|715¢ . 1.3%
356 1a9. 89 8|717a . 1.89
162 . .49, 0 ‘sa|7194 © 2,00
K22 .2 65 ‘2a|721A 408
K23 i1. 0 4|722A 878
K25 28, 2 527238 RH
K23 / 68 7| 7244 o3
72 . .23 59 8| 7248 1083
K28 .27 a9 8| 7254 iss
K29 .22 HE a|726a 1 e+
K33 218 G|a [72|726B .3 1058
K33 134 4|a ‘eR|726C a4, %75
Kal 126 al|as5z3 .88|8014A o 63
Kas .72, (4B " 958|803 3.48 4700
®a8 99 g(504% 6[BOS 3.22 't
X2 A 8/508S .84|Ro? 1.54
AY 8| 50c5 54(RrOR 2.62
aT a|soLEaT 62| 809 3.58
5 o| Rk&1 / 810 0.88
g 8| XFG1 .es|all 3.00)
o 4|FGe7 . a8 |r12 270
6 1|HYEBY a/813 1.48
. a|714 4a|gia 4.98
Gt 6|78 . 4818 5,98
GY 4|78 . Al aze .95
GY CALT alprs .23

111 LIBERTY STREET

NEW YORK &, N, Y

I'RINTED IN U.S.A.

www americanradiohistorv com

CE!O'I

HO1/ |'.!

Bé6A KIT and
XFORMER
B66A Tuhes &

)

Insulation ,...9$4.98

NEW BATTERY CHARGER RECTIFIER
13-0-13v (CT) 100Amp Fan Cooted or 3
Aml- Alr Coolc-«l Renlncemcn( G Volt Booster
Ch Sed, sCR16. .. ... .$10.98; 3,831
187016V 1T/ _Fan Cooted 12V Guamp aid
GV/1udAmp  Booster  Chgr Ih-l-lnc«-nu'lll
odel CIRBG. .. ..o oo, 1.9 3/%33

Write for |,|t. Price.

Hl Fi SPEAKERS
ATt 8 ohm, V.C., Alnleo ¥
Magnets, Inbullt hetwork. 2
wires needed for HF & LF
Reunon-heli_ Famous Hi-F1
T

& 3% ’I'weet-

TWEETER 31
AUDIO COMPONENTS .

$1
003 dia
('L' S'!A. < TAB" Gt).$25.98
Phong Needie Replacements
.01 & 003 sapphire. $1.69
Ol)l l 003 diamonds . $20.89
J(101/78 or RP: 001 llnph|re Sl 35
JO03 /78 or Rl‘Jﬂ(N iLP diamond,
KRIYJO13 Dual diamond & n[)nhire
Afl other makes & tvpes (exe. a
GTD exact replacements. Specify Mudcllc"
MGur78 ringle osmium. .59¢; 12 for $5.2
MGor T8 single bﬂvlpl“re null. R S
M(‘nr'lﬂ uln[!lo diamond .
M 8 dunl diam m

AUDIO
You are there! 1lear Cars
negic lafl in your ll\lng
1rh the NE
Linear ,\mpn-

ing fe I
— Jt. 5llll/20-50ﬁc. ()UI'T
M: 80DE down, 1 t: 4 chan-
and witch., Calls
T ohnis out-
for  custom
4

TABA . IR
10 watt MLFL amp
has. & treble entr. .
Ala=ter contrnl,

4 ks,
Sﬂ CM  FISHER T
(rouuency nm;

tzn-r 3 Inrmu
o con
pq-rl‘lrlimv for the “Fie S
70.A FISHER H--i mplu\er
U~e with TORT or 500 \l
RC- GARRARD 13-
RC-90 CARRARD
TAB4S i3
1

T
RCi changer.
F3476.08 Rogr, Spec, ... ...

Write for Hi-Fl Gram,

PRECISION
LABORATORY
POTENTIOMETER

Wire wound 20.000 ochm 233
DMameter/ 4% hhnﬂ.

spee
ELIPOT 100-ghm /0. !

H Be IID Turn. .$7.98
HELIPOT Zoikir-nhm /l) 3¢+ /710 Turn.$7.98
L] 0, nﬂn-nhmtn lr‘,-/ln’r .$7.98
H IUT. ,.57.98
H ..$7.98

oIt CONDENSERS
NEW WAREHOUSE LIS'I’

ks v
lﬂMFD/rnﬂ\ M‘ LBOOY nr' ss
TUMFL /6 %2.7 1. 9u.
\\‘llte l’or Quandu Prlce
Money Back Guarantee
{Cost of Mdse. Onfy) 55
Min. Order F.0.B. N.Y.C.
Add Shpg. Charges or 25 %
Dep. Tubes Gtd. via R-Exp,.
onty. Prlces subject to
Change Without Notlce.
Rector 2-6245
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HERE'S

IRC EXACT DUPLICATES

ARE DOUBLE-MONEY-BACK
GUARANTEED

Cirign

s,

e
S OV rriarag =

THp.

i

e | 7. 2
|t,,.ﬂﬁﬂ~ '

ONLY IRC GUARANTEES
SATISFACTORY MECHANICAL FIT
AND ELECTRICAL OPERATION

OR DOUBLE-YOUR-MONEY-BACK

The typical manufacturer's specifications
shown here are exacily duplicated by
IRC QJ-180 control. CONCENTRIKIT
assembly includes P1-229 and R1-312
shafts with B11-137 and B18-132X
Base Elements, and 76-2 Switch.

wwmmams%w

The mechanical accuracy of IRC Exact Duplicate
Controls or universal CONCENTRIKIT equivalents
is based on set manufacturers’ procurement prints.
Specifications on those prints are closely followed.

Shaft lengths are never less than the set manufacturer’s
nominal length—never more than 3%’ longer.

Shaft ends are precisely tooled for solid fit.

Inner shaft protrusion is accurately duplicated
for perfect knob fit.

Alterations are never needed.

For Exact Duplicate Controls, specify IRC.
Most Service Technicians do.

INTERNATIONAL RESISTANCE CO.

415 N. Broad Street, Philadelphia 8, Pa.

In Canada: International Resistance Ce., Ltd., Toronte, Licensee

www.americanradiohistorv.com
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()

P The ONLY Way You Can Get

A

M an FP (apacitor is to Specify
MATLORY _ =,

% <
=% _%
- “

s A
280> %

F

Why ?
Because ()uly Mullory Makes
FP Capacitors

They were introduced by Mallory. For over 15
years they have set the standard of quality and
performance in the industry. And they are avail-
able ondyv from Mallory.

TImitations are available. of course. hut they aren’t
P’ ...and they won't have this combination
of features that are exclusivelv Mallory —

When you ask for

85°C construction

FP Capacitors... Ability to handle high ripple eurrents
be sure you get Well suited for voltage doubler circuits
ldeal for use with selenium rectifiers
Mallory, not an oo ,
Genuine fabricated plate anode
imitation. Corrosive impurities held to less than
7 parts in L0 million

Long shelf life

Long service life

Fast, twist prong mounting

standardized can size

MATLORY

CAPACITORS » CONTROLS « VIBRATORS « SWITCHES = RESISTORS
RECTIFIERS « POWER SUPPLIES « CONVERTERS « MERCURY BATTERIES

APPROVED PRECISION PRODUCTS

.
-
P. R. MALLORY & CO. Inc., INOIANAPOLIS 6, INDIANA '
\\'

a4 % 4 H
S~ S

2

Hiof
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