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A lot of

To you—the manufacturer—
this means that your product
should include C-D Quietones
in its basic design. With safety at
sea—as well as listening
pleasure —at stake, your marine
customers demand the kind of
interference-free equipment
operation C-D Quietones are
designed to give. Of the hundreds
of Quietone types available, there
may be one which will fit your
needs to a "T": if not, our sleeves are
rolled up and we're ready in
our modern and complete
Radio Noise-Proofing Laboratory—
{o design the specific filter you need.
C-D Quietones will solve your
radio noise and spark suppression
problems speedily, permanently
and effectively. Your inquiry is invited.
Cornell-Dubilier Electric Corporation,
Dept. 110, South Plainfield, New fersey.
Other large plants in New Bedford,
Worcester, and Brookline,
Massachusetts, and Providence, R. I

Make Your

Products More 15 3
Saleable with An Fneilalion fiom €-%

c-D Qu"e‘one WORALD'S MOST ADA ANCED RaDits
Radio Noise “NOISE-FROUFING™ LABURATORY
15 AT YOUR SHRYIGH
Filters and Spark
P eilhowedl obligation

Suppressors.

CORNELL-DUBILIER

| WORLD'S LARGEST MAMNUFACTURER OF

clruns * Reg. U.8. Pat. Of.
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FORMULAS FOR IMAGE REJECTION CALCULATIONS .. ... .............. L. O. Vladimir 26

Equations expressed in terms of modified Q are developed
for 5 tuned circuit types which are used in radio receivers

RF INPUT CIRCUITS FOR TV RECEIVERS . ... ... ... ... . .o, Frank R. Norion 28

An analysis of receiver input circuits; oscillator, detector,
oscillator, mixer circuits to be discussed in later articles
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tion; special jigs, cradles and rack arrangements revealed
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PROFESSIONAL

~ SERVICES

WELDON & CARR

Consulting Radio Engineers
Washington, D. C.
1605 Connecticut Ave, Ml 4151
Dallas, Texas

1728 Wood St Riverside 3611

McNARY & WRATHALL
RADIO ENGINEERS

906 Natl. Press Bldg. Resetar Hotel
Washington 4, D. €. Watsonville, Colif.

El.lEC'l'Rl(Al
TESTING LABORATORIES.INC

Specializing in technical services to those
tent wporr GOOD QUALITY

2 East End Avenue ot 79 th St. New York 21-N-Y-

WILLIAM L. FOSS, Inc.
Formerly Colton & Foss, Inc.
927 15th St, N.W. REpublic 3883

WASHINGTON, D. C.

A.D. RING & CO.

26 Ycears' Experience in Radio
Engineering
MUNSEY BLDG. REPUBLIC 2347
WASHINGTON 4, D. C.

There Is no substitute for experience

GLENN D. GILLETT

AND ASSOCIATES

982 NATIONAL PRESS BLDG. NA. 3373
WASHINGTON, D. C.

A. F. SMUCKLER & CO,, INC.

Electronic Engineers
Electronle Product Manufacturing
Contractors to United States Government

338-346 East 23rd St. New York 10, N. Y.
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GEORGE P. ADAIR
Radio Engincering Consultants
EXecutive 1230 1833 M STREET, N. W.
EXecutive 5851 WASHINGTON &, D. C.

FRANK H. McINTOSH

710 14th St, N.W.—Metropolitan 4477
WASHINGTON, D. C.

KEAR & KENNEDY

1703 K ST, N.W. STERLING 7932
WASHINGTON, D. C.
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Everett L. Diflard, Gen. Mgr.
INTERNATIONAL BLDG. Dl. 1319
WASHINGTON, D. C.
PORTER BLDG. LO, 8821
KANSAS CITY, MO.

DIXIE B, McKEY & ASSOC.
1820 Jefferson Place, N. W,
Washington 6, D. C.
Republic 7236

RUSSELL P. MAY

1422 F 5t, N. W, Kellogg Bldg. .

Washington, D. C. REpublic 3984

FREQUENCY MEASURING
SERVICE

Exact Measurements - at any time

RCA COMMUNICATIONS, INC.
64 Broad Street, New York 4, N. Y.

ALBERT F. MURRAY

Consulting Television Engineer
All Phases of Television Planning.
Patent advice in the Electronic Field.

4707 Windom Place, N. W.

Washington 16, D. C.
Telephone: ORdway 4841

AMY, ACEVES & KING, INC.

Specialists in the
Design and Installation of
HIGH-GAIN
AM, FM, and TELEVISION

ANTENNA SYSTEMS
LOnancre 5-6622
11 West 49»d Street, New York 18, N. Y.
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No product is better than its wealest com-
ponent. This is why more and more manufac-
~ turers now use EL-MENCO mica capacitors.

Rather than risk their reputations on inferior
components they automatically sper.ufjr El-Menco
— the mica capacitor with the kind of per-
formance that always gives customer’ satlsfac-
tion and builds better reputations.

"/Vm

CM 15 MINIATURE cnric&roﬁ

,9{52": 172" x. 3.{16" o

“For Radie, Teiewsmu nnd Other Elac-

- tronic App]lcations i :

2 to 420 smf. capacity at 500 v m:a

2 to 525 mmi. cqm:tq,

Temp. Cq-éﬁc:m: & 50 parts p
lion per degre-e ol fobmnu' cupaucy
values

6-(!0: :undn.rd caiw mdui

CM 20 CA?‘C"OI

Available in A%, HRYHCY and DY characteristics

2 to 1500 ‘nml.f in tolerances down to = 19;% or
.5 mmf. &t 300 D.C. working vo]:uge

6-dot color coded

*Whichever is greater

CM 35 CAPACITOR - ;

Available in "A%, “BY, "CY, "DV and B char-
acteristics’

Minimum tolerance 1%

500 D.C. working voltage

¢-dot color coded !

ARCO . ELICTROMICS
135 Liberey S5t., Mew York, N, Y.

; Sale Distributor foe Jobbers and . . THEELEGTR@G'MQT!-VE"MFG% CO., INC.

I Retalers''in U 5. and Canadi

WILLIMANTIC CONNECTICUT

ertc o YOUr - i

firm letterbead for ]

Catalog and Sampi'ex !
MICA TR IM M E R

C'APACITORS

¢ . Foreign _-.Rndio and  Elec-
tronic Manufacturers com-

! municate direct with our -

,  Export Dept, at Williman-
“tig, Conn for mfonuanon

MOI.DED MICA

ook
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for better readability and for the smooth, modern
appearance that will help give your panels a well-
engineered look.

Thermocouple-type instruments, for measure-
ments of high-frequency alternating current in
radio or other electronic circuits, are available.
There is also 2 complete line of rectifier types
(a-f), for measuring alternating current or voltage
at high frequencies or where the source is not

These general-purpose panel instruments are sufficient to operate conventional a-c instruments.
particularly suitable for use in radio equipment Typical applications include television trans-
and industrial applications where accuracy and mitters, radar wave meters, testing equipment for
quality are required and space is at a premium. electronic circuits. For a full story of G-E instru-
Many of the instruments have been newly styled ments, send for Bulletin GEC-227.

4 TELE-TECH -+ COctober, 1948
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Suitable for wall or panel mounting,
these cage-type, enameled resistor units
employ a strong, high-heat-resisting
silicate-compound body which with-
stands sudden and extreme temperature
changes without weakening or in any

way being injured. The resistance wire
has a low temperature coefficient so that
the resistance remains nearly constant as
the temperature increases. Ample pro-
tection to the units is provided by
the perforated metal case. Each unit is
rated at 85 watts and is available in
resistance values from 0.5 to 100,000
ohms; one to four units in a cage. For
more complete information please con-
tact your G-E representative.

NEED A “LOW VA"

VOLTAGE STABILIZER?

General Electric’s latest additions to
its line of automatic voltage stabilizers
are three 115-volt, 60-cycle designs in
15-, 25-, and 50-va ratings, Check the
low prices—you may now be able to
utilize the advantages of an automatic
voltage control for your application.
The price consideration plus the low
case height and small size will make
these units especially applicable to radio
chassis and other shallow-depth instal-
lations. Other features include totally in-
sulated design, which is necessary where
isolation is required between primary
and secondary circuits,and universal lead

TELE-TECH = October, 1948

construction which makes these units
adaptable to various wiring and mount-
ing arrangements. If you have an appli-
cation problem, contact your G-E repre-
sentative, or check bulletin GEA-3634B.

SOMETHING NEW IN
CIRCUIT CONTROL DEVICES

Simplify your circuit designs by re-
placing complicated and costly com-
ponents with simple, economical G-E
Thermistors. These electronic semicon-
ductors are unique in that the resistance
changes rapidly with slight variations in

temperature—electrical resistance de-
creases as temperature rises, and in-
creases as temperature falls. G-E Ther-

mistors give you these five advantages:
flexible in application, small in size,
available in various shapes, indefinitely
stable, and they are economical. These
new circuit devices are especially adapt-
able as sensitive elements in flow meters,
liquid-level gages, time-delay relays,
vacuum gages, switching devices, and
modulating thermostatic circuits. Check
coupon for technical report CDM-9,

HERMETIC SEAL ELIMINATES
MOISTURE PROBLEMS

The new cast-glass bushingswith their
sealed-in metal hardware can be readily
welded, soldered, or brazed directly to
the apparatus, thus eliminating gaskets
and providing a better seal than ever
before. The small, compact structure of
the hushings often makes it possible to

’

’ GENERAL ELECTRIC COMPANY, Section F642-18

' M GEC-227 Instruments
' [1GES-3488 Midget Soldering Iron
{TJGEA-3634B Voltage Stabilizer

Name _._._.._...

www americanradiohistorv com

£ MORE SOLDERING WITH LESS POWER

Please send me the following bulletins:

COMPONY e a e e e

 TIMELY HIGHLIGHTS |
ON G-E COMPONENTS

reduce the overall size and weight of the
electric apparatus. Bushings are prac-
tically unaffected by weathering, micro-
organisms, and thermal shock. Their
great mechanical strength makes them
well suited for use inm airplanes, etc.,
where they are subject to continual
vibration. Available in ratings up to
8.6 kv and for currents to 1200 ams-
peres, Check bulletin GEA-5093.

G.E.’s midget soldering iron can do a
big job for you with only one-fourth the
wattage usually used. This handy 6-volt,
25-watt iron is only 8 inches long (with
14" or 14" tips) and weighs but 134
ounces. It was especially designed for
close-quarter, pin-point precision solder-
ing. The “midget” offers you all these
advantages: low-cost soldering; “finger-
tip”’ operation; quick, continuous heat;
easy renewal; long life; low maintenance.
The iron is a real aid in manufacturing
radios, instruments, meters, electric
appliances, and many other products
requiring precision soldering. Irons and
specially designed 115/6-volt trans-
formers are available from stock. Check
bulletin GES-3488. :

Apparatus Department, Schenectady, N. Y. '

OGEA-5093 Cast-Glass Bushings ' -
O CDM-9 Thermistors

L State. ..

bedciiul
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Model 260 Volt-Ohm-Milliammeter
There’s good reason why this is the world’s most popular

high sensitivity volt-ohm-milliammeter. In every part, "o
from smallest componet to overall design, no com-
peting instrument can show superiority. It outsells be-
cause it oucranks every similar inscrument. And in
the Simpson patented Roll Top safety case, shown
here, it brings you important and exclusive pro-
tection and convenience.

g e

-

& flick of the finger
opens or closes the
Rall Top Front

AN

RANGES

20,000 Ohms per Volt D.C., 1,000 Ohms per Volt AC,
Volts: A.C. and D.C.: 2.5, 10, 50, 250, 1000, 5000
Output: 2.5, 10, 50, 250, 1000
Mmilliomperes, D.C.: 10, 100, 500
Microomperes, D.C.: 100
Amperes, D.C.: 10
Decibels (5 ronges): —10 ta 52 D.8.

00,000 (1200 ohms center),

Ohms: 0-2000 (12 ohms center), 0-
0-20 megohms (120,000 ohmsacenrerJ,
Vel

Model 260, Size: 54" x 7' x
Madel 260 in Roll Top Sofety Case, as shown.
Size: 5¥" K 7 X AYa v et DA 5 95
Both complete with fest leods ond 32-page Operator’s Monual
SIMPSON ELECTRIC COMPANY
5200-5218 W. Kinzie St., Chicago 44, Ill.
In Canada: Bach-Simpson, Ltd., Londen, Ont.

Ask your jobber
or write for
complete descriptive

literature.

THAT STAY ACCURATE

INSTRUMENTS
TELE-TECH + October,

www americanradiohistorv com
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‘A MINIMUM OF OPERATIONS

HESE efectrical connectors are bur a few out of the
hundreds of types being made today out of Revere
copper and copper alloy tube, strip and rod.

Soldering lugs are made of Revere seamless tube, and
are finished by simple stamping and punching. Solderless
connectors are manufactured of wbe, strip, bar and rod.
The easy workability of the metal, plus the fact thar it is
supplied in forms réquiring a minimum of operations,
make Revere a favorite source of supply.

Other Revere products for electrical purposes include:
Electrolytic and silver bearing copper commutator bar and
segments; G.F H.C,, silver bearing, and electrolytic colp-
per for armatures and rotors of micromotors and fracrional
h-p motors; Specially Prepared Switch Copper for switches,
bus bars and similar applications; Extruded copper shapes
for contacts, contact arms, solderless connectors, etc.,

Qctober, 1948

 MADE THESE CONNECTORS

Free Cutting Rod for parts machined to close tolerances;
Tubular river wire.

The Revere Technical Advisory Service will gladly work
with you in studying your requirements and determining
the Revere mill products that lend themselves to the most
economical manufacture and best service.

REVERE

" COPPER AND BRASS INCORPORATED
Founded by Paul Revere mr 1801
230 Park Avenue, New York 17, New York
Mills: Baltimore, Md.; Chicago, 11l.; Detroit, Mich.; New Bedford, Mass.;
Rome, N, Y.—Sales Offices in Principal Cities, Distributors Everywhere

www americanradiohistorv com
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| 1 q ring drove .
ow d q;uariz_ryng Hrove:
&hI:.- first crystol clock In ]928 |

. . . in the clock that varies less
than 1/1000th of a second a day

There’s a clock at Bell Telephone Laboratories
—evolved by the scientists there—that keeps
accurate time within 0.001 second a day. It
is the latest step in a series of developments

hcp.e, positive and negalive

L built icients of fre-
Heart of the “Yi_'.';:i'iﬂ(bom. iempCfﬂhfj;e-c‘?:g;c::;"glizﬁd that began 20 years ago when Bell Labora-
o & 3 {14 y 7 - .
f:ﬁ:f::::a‘ﬁ quartz fing, ad- '::i:c:*:er' n“mmﬂnempf‘::; _ tories built the first crystal clock.
justed to @ freq'.uﬂ‘l;.";“il .‘;"o cor- ture coefficient Wab i _ Why are the men of Bell Laboratories, whose

ke, With the erystal

y c.
rect plOPI’.‘ﬁllOni’ll‘l this @ i pa tin Q¢ PGI deg ee. :
- . : !

nnular basic intexest is communications, so concerned
with time? Because the study of communica-
tions is largely the study of frequency — and
frequency is the inverse of time. To deal with
frequencies in megacycles requires accurate

measurement of fractions of micro-seconds.

In their early studies of piezoelectric crystals
for {frequency control, Bell scientists saw the
desirability of using them also as a source of
accurate time.

Two obstacles stood in the way of devising
a crystal clock: the relatively high tempera-
ture coefficient of crystals, and the fact that
their frequencies were too high to drive a
synchronous motor. Annular crystals, with

: . : chanism, @ ‘ ' 1 wte rature coeflicients, solved
ke oscillafor, the  In the cl‘OCk “:\:hronOUS e . extremely low teinperature co Hicie
In the complete OsCIIGIH [l 1’000-.cyci sz‘he motmot ofthe the first problem. Sub-multiple generators
- erystal: ::s;nm:hich the tem- _ tor. dwﬁnxe\!generd'ﬁ“v was solved the second, accurately dividing the
€ - 1 % - .
o d;ct::r‘eewm ‘kept constant SUb;:‘eUd F;o_ the clock han ‘3 i crystal frequency. Thus the barrier between
F\:.::hin 0.01° G, ﬂﬂ‘: 5‘?;%? 'i';; ! ii;urocy of his c'lot-:ﬁ 1'361‘?:':__ Jrequency standards and time standards was
5 s e SRR . 2
Chemotialy st ST LS pet 8 1% 8l broken down
‘tg¢ mdinta! € .

£ its ;
sator © curacy OF BB §1part
The frequency of e S - pusor is of the order 90 DO
output wos ;céu:e . ‘ub-  inl08—an qéfaf[ aastineh;
cycles by e s O " sible by continuing ¥

multiple generators.

BELL TELEPHONE LABORATORIES

World’s largest organization devoted exclusively to research

and development in all phases of electrical communications.

8 TELE-TECH + Oclober, 1948
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...in a frequency standard that’s
accurate to 1 part in 108 a day

Continuing research on piezoelectric crystals
at Bell Laboratories resulted in a development
of far-reaching importance—the GT cut.

This opened the way to revolutionary ad-
vances in jnstrnments for time-frequency
measurements. The GT-cut crystals make
possible entirely new standards of accuracy,
because of their extremely low temperature
coefficient —less than 19 parts in 108 per
degree C, far lower than produced by any
other method of cutting.

Moreover, GT-cut crystals are admirably
adapted to wire-suspension monnting, which
victually nullifies tbe effect of shock on fre-
quency. This greatly enlarges the range of
conditions under which accurate measure-
ments can be made.

The Western Electric Primary Frequency
Standard is the embodiment of these new
concepts i design. It is a 100-ke source that
combines accuracy and ruggedness to a re-
markable degree. Frequency variation is less
than 1 part in 108 over a 24-hour period; yet
the Standard, far from being confined to the
laboratory, performs with equal accuracy on
ships, planes and vebicles — even in earth-
quake areas! Wherever there is a need for
time -frequency measurements, or the syn-
chronous operation of two or more systems,
the Frequency Standard is ready and able to
take on the job.

— QUALITY COUNTS—

\ong lI'ir“e e o 4

_ "How the
' main

Fr equency Standard
tains its accuracy

Key to the ateurae
i Western Elecfri::\"r|'|I'n):|a:::rf!:f;leE
¢\ Quency Standard js o GT-cit
| rystal, surpassﬁig aven the
un?ulqr-m in the degree ta
:vﬁmﬁ it nullifies the effect of
i Temper‘uture on fr'eque‘ncy
} : P‘le trystal is_;u;pend;d-ﬁ"-
f 'n‘rlre; inside ‘g el"ﬂtuﬂ*!.l{
g!uss.enve_lopa. The wire
| mounting results in qn excep-
Hand"y Tugged crystal unif,
Practically immyne iO"SI'IOCk:

;l;e %T'crj'ﬂnl is mounted jn.

m‘-: :5 :ovg_n in which tempera. safeguard
L *on?rol‘let_i_e!aﬂronfcully and she :
) sxlreme acciracy, | con- 1 o
iunction with sponge rubber o

pads, the oven acts as o further

gdinst vibration |
contributing. to the |

ru
iruh‘i'm-penr.g Piudiss-ofithg

The complete Sty
Pdctly designed
weighing only ¢

ndard, com-
» tuggedly built,  op)

Qpounds; brings : Ypparatys inte

the accuracy usual)

5 aisoc
7. Witk dabicate tabeio o

2 laborato,
ﬂeln‘: sBrvice, 7

Wesrtern Eleclric

Manufacturing unit of the Bell System and the
nation’s largest producer of communications equipment.

BISTRIBUTORS: 1M U, 5. A,— Graybar
. Efectric: Company. [N CANADA AND NEW.
FOUNDLAND—Morthern Electric Co., Lid.

2

TELE-TECH + October, 1948

www americanradiohistorv com


www.americanradiohistory.com

TELE-TIPS

I

RADIO EQUIPMENT 209,—that’s a close
rule-of-thumb basis for the estimating
value of the radio-communications-radar
equipment that goes into any modern
military or naval structure. Strangely,
it applies fairly accurately to latest air-

.7-11

Ll

o m

corps and naval airplanes, battleships,
airplane carriers, cruisers, tanks, ete. Just
take 20% of the total cost of any military
structure and you have estimated cost of
equipment supplied by our own radio-
radar industry.

EMERSON is bringing out an FM only
table model receiver to sell at $29.95
which will have a circuit of their own
development.

PHILCO television engineering study be-
ing prepared by TELE-TECH for the
November issue will be the most compre-
hensive presentation of its kind ever at-

SUPERIOR ELECTRIC Co.

PROTECTS THEIR
AUTOMATIC VOLTAGE REGULATORS

provides high and fost interrupting copacity.

Your equipment can be equally well protected:

by the installation of

HEINEMANN MAGNETIC

CIRCUIT BREAKERS

Write for further information

HEINEMANN ELECTRIC

149 PLUM STREET

=¥

10

In @ Bulletin advertising the high quality equipment
shown at the left, the manufacturer states that since the
first STABILINE Voltage Regulator, Type EM was built,
many improvements have been added, among them

PT]SITWE Yet FLEXIBLE Protection

In the above eguipment the circuit Breaker is insialled
in the brush lead of the Powerstat variable voltoge trans-
former. When the load eXegeds the current rating of each
individuol transformer, the Cirguit Breaker opens thus eli
minating any chonce of injury to @ny part of the equipment.

These breakers are instontaneous @m. short circuit, but a
magnetic-hydraulic time deloy mechanism “allows passage of
slight, temporory overload. If this overlood continues beyond
the time-delcy limit, the breaker trips. Magnetig, blowout

"a fast-trip magnetic type circuit breaker to perform
two functions. It eliminates the task of replacing fuses
when the current is ove‘rl(oaded, and also acts as an
ON-OFF switch.” This emphasizes the convenience of
the HEINEMANN CIRCUIT BREAKER,

CO.

TRENTON, N. J.

www americanradiohistorv com

tempted in the history of the industry.
It will give the complete engineering, re-
search, design and production story of
the Philco TV plant. Watch for the No-
vember issue.

ZETKA LABS, Clifton, N. J,, manufac-
turers of high-definition, flat-faced 15-in.
television viewing tubes is experimenting
with a flat-faced 12-in. model which may
be available soon.

TELEVISION TIMETABLE of stations on
the air, published with the May issue of
TELE-TECH, will be revised and reis-
sued with the December issue. The new
survey will chart TV stations going on
the air up to June, 1949.

CORONET RADIO of New York City
plans to start producing 10 and 16-in.
television receivers in January, 1949.

NEW TELEVISION RECEIVER plans
have been announced by the following
manufacturers: Audar, Inc. Argos, Ind.
reports plans to produce table models this
month; Coronet Radio & Television Corp.,
New York, N. Y., plans to produce table
and console models with 10-in. to 16-in.
picture tubes in January 1949; National
Co., Inc., Malden, Mass., will start pro-
duction of models with larger screens
and projection images for winter deliv-
ery; Noblitt-Sparks Industries, Inc.,, Co-
lumbus, Ind., plans production of table
models in 1949; Stewart-Warner Corp.,
Chicago, plans production of 10-in. table
model and 12-in. console this month;
Watterson Radio Mfg. Corp., Dallas,
Texas, plans production of 10-in. table
model in January 1949; Wells-Gardner:
& Co., Chicago, plans table and console
models in November. Sets will include 18
tubes plus dual rectifiers; Certified Radio
Laboratories, Brooklyn, N, Y., plans fall
production of 10-in., 12-in., 15-in. com-
plete table and consocle models.

DEFENCE CONTRACTS to radio-elec-
tronic manufacturers during 1948 are ex-
pected to total $150,000,000. For 1949, the
figure will be upped to at least 3$300,-
000,000.

MOVIE EXHIBITORS or theatre owners
will be completely out of business within
six years when home television sets pass
20,000,000 mark, declares N. Y. TV re-
search institute.

TRANSMITTER manufacturers are eye-
ing the export market for transmitter
calls, GE and RCA have a few orders
but shipments are snagged by monetary
gifficulties. RCA has a rep in Spain
talking TV equipment at this moment.

MOTION-PICTURE ENGINEERS con-
sidering equipping theatres with sepa-
rate recording tape for ‘better sound—
dropping sound-track from picture film,
as in early Jolson days. Because of dif-
ferent expansion rates of film and tape
with moisture and temperature, accurate
synchronization will require either slot-
ting the tape or recording a standard
frequency along edge to regulate speed
under all weather conditions.

S. G.
1948
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RCA Field-Intensity Meter

Type WX-1A
50 to 220

]
Mc

SPECIFICATIONS

Freq. Range...... 50 to 220 Mc

Sensitivity . . . ... 5 microvelts to
20 microvolfs/meler,
depending on frequency

I-F Bandwidth.......... 150 ke

FM Adiacent Channel
Selectivity . . ......... 65to |

FM Band image Ratio. . 130 to |

Power Supply...... Built-in &-v,
voltage-regulated

{a-c power supply

also available)

Weigh t
Meter. . ....ovvuunn 43 lbs.
Anfenna
{including #ripod). . ... {5 Ibs.
Size ..... 19"L x 14%5"H xi13"D

THE WX-1A meets the strict require-
ments of FM and TV engineers for
a field-intensity meter of laboratory ac-
curacy covering television, FM, and AM
services between 50 and 220 Mc. Its
high sensitivity permits minimum read-
ings ranging from as low as 5 micro-
volts per meter at 50 Mc, to 20 micro-
volts per meter at 200 Mc.

Completely self-contained, the WX-1A
includes a very stable superheterodyne
receiver. Selectivity characteristic is
down 65 to 1 on adjacent FM channels.
Image ratio is 130 to 1 at 100 Mc. A
2-stage audio amplifier drives a built-in
loudspeaker for continuous audio mon-
itoring of the signals being measured.

Th
¢ One Equipment Source o

gvery'hind in

BROADCAST EQUIPMENT

=for the television and FM bands

Separate outpur terminals provide for
convenient use with the standard
Easterline-Angus recorder. The built-in
vibrator power supply includes its own
voltage regulator. The antenna . . . fur-
nished with each WX-1A..is adjustable
for horizontal or vertical polarization.

For accurate data on the service area
of any TV, FM, or AM station in the uhf
—and for authoritative coverage infor-
mation for FCC proof-of-performance—
the WX-1A is second to none. Complete
details are available from your RCA
BroadcastSales Engineer. Or from Dept.
87], RCA Engineering Products,
Camden, N. J.

BROADCAsy,,

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT. CAMDEN, N.J.

In Canada: RC A VICTOR Company Limited, Montreal

www americanradiohistorv com
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© ALLEN B. DU MONT LABORATORIES, INC.

12

By way of illustration ... 1. Du Mont transmitter unit utilizing Du Mont cathoderay fubes as indicators.
2. Du Mont telsvision field equipment! for picking up remote programs. 3. Scieniific research in medicine. aided
by Du Mont oscillography. 4. Du Mont Television Transmitting Control Console ulilizing Du Mon! cathode-ray
tubes. 5. Du Mont Type 208-B oscillographs used in nuclear research. 6. Du Mont Type 280 oscillograph for
precision measurements of {elevision waveforms utilizing the Type 5RP-A high-voltage fube. 7 Typical scene in
most radio repair shops, where servicemen make their diagnosis with a Du Mont Type 274 oscillograph. 8. Du

Mont Chatham table set with a 12-inch Du Mont picture tube for clear, bright
9. The symbol of quolity cathode-ray tubes —alwoys your hest buy

’ Yes, i's all in the tube! No matter what the end use—
in all fields of radio-electronics—you'll find the omni-
present cathode-ray lube—the DU MONT cathede-ray
tube.

If it's nuclear research, fransmitter signal studies,
television moniloring, high-speed-transient oscillog-
raphy. lelevision receivers, examination of mechanical
phenomena, medical research, production testing, or a
multitude of other applications, experience teaches

. truly superialive pictures.

that ONLY the cathode-ray tube is always adequate as
an indicating and measuring device.

And among the makers of cathode-ray tubes,
DU MONT is foremost by virtue of many years' ex-
perience and ever-continuing pioneering.

So it is wise, always, to specify DU MONT when
ordering a new or when replacing an old cathoderay
tube. And remember, only DU MONT makes a full
range of cathode-ray tubes.

. Literature on request

A ALLEN B. DU MONT LABORATORIES, INC.

CABLE ADDRESS:

PASSAIC, N.

ALBEEDU, NEW YORK, N. Y.

TELE-TECH -+ October,
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TELE- TECH

Dctober, 1943

to

J that gives extra performance

ANACONDA VITROTEX magnet wire withstands
temperatures up to 130° C., is highly flexible
and has a remarkable space factor. All this is
made possible by insulation of alkali-free glass
—~the ideal insulating material that is soft as silk

and is comparable to steel in tensile strength.

Besides, Vitrotex offers high dielectric strength
and a smooth surface that is resistant to mois-
ture, acids, oils and corrosive vapors. For tight-
er, safer coils, to operate in confined spaces

under high heat. make windings of Vitrotex.

For details on the complete Iine of Anaconda

Magnet Wire, write to Anaconda Wire and
Cable Company, 25 Broadway, New York 4,
New York. e

#Neg. U. 5. Pat. O

www americanradiohistorv com
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STILL NONE BETTER

Foliow the Lecders to
[

-t

ot ’
A d The Power for R<¥

STANDBYS OF RELIABILITY AND PERFORMANCE

After more than a decade or proven service
these Eimac triodes are still the workhorses of
electronic equipment . . . from communication
to industrial applications.

Recently improved by post-war developments,
these tubes provide a big plus in performance,
dependability and life expectancy.

As future replacements in the hundreds of
thousands of applications in which they now

function and as components in new equipment
yet to be developed Eimac triodes are the wise
buy. Remember when you specify an Eimac
tube . . . you don’t gamble . . . their perform-
ance is proven and guaranteed, and future
procurement is assured . . . they're carried by
better dealers everywhere.

Eitel-McCullough, Inc.
202 San Mateo Ave,, San Bruno, California

EXPORT AGENTS: Frazar & Hamen—301 Clay St.=3en Francice, Calil.

Tube Data

ELECTRICAL CHARACTERISTICS 3516 100TH 50TH 450TH
Filament: Thoriated Tungsten

VoHage T 5.0 volts 5.0 volts 5.0 volts 1.5 volts

Current - . 4.0 ampares 4.3 amperas 10.5 amperes 12.0 amperes
Amplification Fac?or (Average) . - 37 40 37 38
MAXIMUM RATINGS
Plate Dissipation - - . - . . 50 watts 100 watts 250 watts 450 watts
D-C Plate Yoltage - . - .- - 2000 volts 3000 volts 4000 volts 6000 volts
D-C Plate Current - - - - 150 ma. 225 ma. 350 ma, 800 ma.
Grid Dissipation - - - - . - 15 watts 20 watts 40 watts 80 watts
RADIO FREQUENCY POWER AMPLIFIER
AND OSCILLATOR
Ctass-C Teleglra hy {Key down conditions}

Typica gperahon—-l‘ Tube
D-C' Plate VYoltage - - - - - 1500 volts 2000 volts 3000 volts 4000 volts
D-C Plate Current - - - - = 125 ma. 145 ma. 333 ma. 450 ma.
D-C Grid Current - - - - - 10 ma. 39 ma, 90 ma. 85 ma.
D-C Grid VYoltage - e - - —i20 volts —40 volts —I50 volts —200 volts
Plate Power Output - . - - - 141 watts 235 watts 750 watte 1350 watts
Plate Input - - - - - . 188 watts 335 watts 1000 watts 1800 » wats
Plate Dissipation - - . 47 watts 100 watts 250 watts 450 watts
Peak R. F, Grid Input Volfage (approx) 250 volts 230 volts 395 volts 410 volts
Driving Power, (approx.) - - ? | watts 8 watts 32 watts 35 watts

14

NOW WITH . . . Pyrovac Plates

Processed Grids

TELE -TECH o

Qctober,
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BRAZED
=" R

GLALE TO
WETAL SEALS

COVER

x

SOUDERED JOMT
loam be beazed o
walded by

wnirg on adapter) é

COFPER or—n
FVER DUR conduckors

The best way to evaluate these glass
bushings feor capacitors, modulator
transformers, and other electronic
equipment, is to see them. If you will
send us a sketch and ratings of bush-
ings you are now using, we will
furnish you with samples of one or
more of our standard glass bushings.
Qr write for Bulletin GEA-5093 which
contdins complete listings of our
standard designs, allowing you fto
select the particular bushing you re«
quire. Power Transformer Sales Division,
General Eleciric Co., 16-215 Pittsfield, Mass.

TELE-TECH <« Oclober, 1948

to manufacturers of
electronic equipment

Can be welded, brazed, or soldered to case, forming a strong,
permanent, hermetic seal that eliminates moisture problems and
often permits more compact, light-weight design.

General Electric is now offering to other manufacturers the glass bush-
ings that it has used so successfully on capacitors, rectifiers, modulator
and instrument transformers, and other electrical equipment. These
bushings are cast of an exceptionally stable, low-expansion glass. Metal
hardware 1s a special nickel-alloy steel; fused to the glass in casting.
Bushings are attached directly tc the apparatus without gaskets—
by soldering, welding or brazing the metal bushing flange to the metal
case.

The resulting joint between bushing and equipment is permanent,
vacuum-tight, and of high mechanical strength; It is especially desir-
able for equipment subject to vibration, shock, fungus growth or severe
changes in temperature. These glass bushings are currently available
to meet dry, 60-cycle, flashover values of from 10 to 50 kv, and in
current ratings of 25 and 50 amperes (large sizes up to 800 amperes).
They may be single or multi-conductor and can be provided with a
top flange to permit mounting tube sockets directly on the bushings.
Diameters range from 13§ to 334 inches and weights from 214 oz.
to ¢4 1b.

GENERAL &3 ELECTRIC

www americanradiohistorv com
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Better Tubes—Longer Life-Increased Production through
DPI HIGH-VACUUM ENGINEERING

OUR present rotary exhaust

machines can be complerely

automatc in operation, yielding in-

/

creased production for any size rube.

Uy

Converted to DPI vacuum equip-

ment, your machines will have a

h A

Jractispating oil diftusion pump and a

W

small mechanical pump nnder each sep-
arate port. Tubes are rough pumped

through automaric solenoid valves.

Protective devices with automartic
controls will seal off the pumps and
isolate the trouble in case of faulty
tubes. Seal-off pressure will reach 5 x
10- mm of mercury before gerter is
flashed.

DPI-engincered rorary exhaust
machines produce o/eceer tubes faiter,
by continuous pumping throughout
the cycle—eliminave large backing

pumps and rorary slide valve,

For full information, write—

Vecteeessn éa(/uv/wnwz[ Dviscon

DistinLaTion Probucrs, Inc.

777 RIDGE ROAD WEST e ROCHESTER 13, N. Y.

570 Lexington Ave, 135 So. Lo Salle 51.
New Yerk 22, N. Y, Chicago 3, lllinais

Manufacturers of Molecular Stills and High Vacuum Equipment; Distillers of Oil-Soluble Vitamins and Other Concentrases for Science and Iadustry

16 TELE-TECH e October, 1948
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For the last word in complete, up-to-the-minute facilities

...or simple, low-cost equipment to suit your limited requirements . .,

Look to RAYTHEON for All Your Needs

RC-11 STUDIO CONSOLE

NOW WITH CUE POTS FOR TWO TURNTABLES

Provides complete high-fidelity speech input facilities with all control, ampli-*

fying and monitoring equipment in one cabinet. Seven built-in pre-amplifiers,
nine mixer positions, cue attenuators for two turntables. Simple, positive
controls reduce operational errors. Frequency response—2 DB from 30 to
15,000 cycles; Distortion—less than 1% from 50 to 10,000 cycles; Noise
Level—minus 65 DB's or better. Meets all FCC requirements for FM,

RPC-40 PORTABLE CONSOLETTE

Ideal for remote pickups yet complete enough
to serve as a studio console. Four input chan-
nels for microphones or turntabies, high level
mixing, two output lines.- Two RPC-40’s inter-
connected provide 8-channel mixing—a fea-
ture of special interest to new TV stations
planning future expansion.

RR-30C REMOTE AMPLIFIER 3 CHANNEL

A lightweight, easy-to-carry combination of amplifier and
power supply—simple ond quick to set up. Provides three

RR-10 REMOTE AMPLIFIER
SINGLE CHANNEL

A complete, self-cantained unit with
built-in power supply. An excellent
low-cost amplifier for remate pick~
ups requiring only one high-fidelity
channel,

RL-10 VOLUME LIMITER
Engineered for high- fidelity AM,
FM or TV speech input. Increases
average percentage modulation
withaut distortion,

high-fidelity channels, excellent frequency response, high
over-all gain.

. 9
e = _—

RZ-10C PRE-AMPLIFIER
A plug-in type pre-amplifier or booster for micra-
phones or turntobles. Handles high input level.
Noise level below 85 db from O vu output. Low

RP-10 PROGRAM AMPLIFIER

1o four units for maximum flexibility, mounting.

RRYTHEQN HANUFAC‘I‘U!ING CDMPAN\"
. WALTHAM .u, uuucnusins -

"-mi\7vw'.ame'riea'n'radi@histor‘-v-.c‘foﬁﬁf

A high-fidelity, single-unit amplifier and power
supply. Over-all gain, 65 db; frequency response
flat from 30 to 15000 cps; distortion less than
distortion. Plug-in comstruction permits using one 2% ot + 30 vu. Designed for rack or cabinet

RPL-10 LINE AMPLIFIER

A single-control, two-stage amplifier featuring
wide frequency response, low distortion, low noise
level, freedom from RF pickup. Push-pull through-
out, Mounts in standord rack or cabinet.

mouum.u AND SERVICE IN romeurcou‘ 4

Roytheon Manufu:lwng qumdw
50 nmudwgy,mw York 4; N. Y., WH, 34
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Link FM—With Sylvania Lock-Ins—

Covers New Jersey For lts
State Police Radio System

Automotive equipment of the New Jersey State Police includes vehicles
always on the alert to deal with every emergenéy. Fleet is spearheaded
by 180 patrol cars of the department in addition to 42 patrol cars of the
State Motor Vehicle Department which is served by the State Police.
These vehicles are constantly in touch with fixed FM stations located at
26 strategic points throughout the state. In addition, emergency trucks
carry complete radio equipment equivalent to that of a fixed station!

Link Radio Corporation, manufacturer of the communications equip-
ment, makes extensive use of Sylvania Lock-In tubes to assure unfailing
efficiency of this statewide network. Lock-In tubes stay put through
vibration and jarring. They have few welded joints...no soldered ones.
Elements cannot warp or weave . . . connections are short and direct. Top
location of getter reduces losses...separation of getter material from
leads cuts down leakage.

See Sylvania Distrihutors—or write Radio Tuhe Division, Emporium, Pa,

SYLVANIA
ELECTRIC

Ak

Drivers of both emergency trucks and patral
cars can maintain fwo-way communicatian
with fixed stations.

Radia equipment in emergency trucks dupli-
cates the set-up used in fixed transmitting
stations.

The supericr mechanical and elec-
trical features of Sylvania Electric's
famous Lock-In tube make it the
ideal chaice for equipment on
the road, in the air, on the rails,
marine radar, FM and television.

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

TELE-TECH ¢ Ociober. 1948
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The Sperry Klystron Tube to generate
ultra-high-frequency microwaves . . .
The Sperry Klystron Signal Source

0 “power” them . . .

The Sperry Microline to test and

measure them . . .

These Speiry products equip the
research or development engineer
with every essential for development
or design in the microwave field.

The Sperry Klystron Tube has”

already opened -up new vistas in

TELE-TECH + October, 1948

navigation, aviation, medicine, radio,
telephone, telegraph and other major
applications. It is ready for many new
local oscillator or high power uses.

The Sperry Microline includes
practically every type of instrument
for quick precision mmeasurements

_in the microwave frequency bands.

-

NEW YORK -

LOS ANGELES -

www americanradiohistorv com

AT
. SPERRY GYROSCOPE COMPANY

J

This Sperry service — beginning
with a source of microwave energy,
the Klystron, and following through
with every facility for measuring

_microwaves — opens up almost un-

limited possibilities for industry.
We will be glad to supply com-

plete information. .

—

\".,.DIVISION OF THE SPERRY CORPORATION - GREAT NECK, N. Y.

SAN FRANCISCO

NEW ORLEANS - CLEVELAND - SEATTLE

—

9
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I::r KDKA —"America's Pioneer :
Station'' — Blaw-Knox—America's

pieneer builder of radic towers
recently furnished this 500 ft. H-40
heavy duty tower.

- The location of the tower .on a rise
overlooking Pitt Stadium and ad-
jacent to buildings of the University

of Pittsburgh made it imperative
that station engineers select a struc- '
ture of sufficient built-in strength to
piovide a high factor of safety in

. this congested area.

" The Blaw-Knox heavy dutj H-40
tower, supporting an-FM and tele-
vision antenna is riot only adegquate

to meet,these provisions but is also

- rugged enough to take care of any

reasonable changes in equipment
" which might arise in the future.

- BLAW-ENOX DIVISION
of BIc:wanox Company

VEU] T Farmers Bank Buildine
Pittsburgh 23, Pa.

ox ::;::.;as
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17011[ microphone, when attached
to a Dazor Floating Arm, can be
switched instantly from one sound-
making device to another.

With the tips of your fingers—just
a gentle push or pull—you can float
the mike into hundreds of practical
positions. You can tilt or turn it,
raise or lower it, swing it from
side to side and regulate its reach.
This unique floating action results

nism which holds the arm firmly
(withont locking) wherever it is
positioned.

As the accompanying photographs
suggest, a Dazor-floated micro-
phone picks up sound effects more
easily and accurately. It facilitates
directional pickup during group
broadcasts ... frees the emcee

Moves FREEV

INTG ANy POSITT

AND sTAYS PVi0G
without LOCF

TELE-TECH «

October, 1948
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REAL mée gﬂgxiéi/ify oy

for the SOUND EFFECTS MAN

from a Dazor-patented mecha- .

from manual mike adjustments . ..
simplifies control-room opera-
tions. Its Aexibility and stay-put-
ness are conveniences which ap-
peal greatly to plane, train and
police dispatchers.

The Dazor Floating Arm is adapt-
able to any mike and can be indi-
vidualized to meet space limira-
tions. Choice of two bases—the
Pedestal type pictured here and
a Universal model which fastens to
any flat, sloping or vertical surface.

Phone Your Dazor Distributor for
full details. If you wish the name
of this helpful supplier, write
Dazor Manufacturing Corp.,
4481-87 Duncan Ave., St. Louis 10,
Mo. In Canada address inquiries
to Amalgamated Electric Corpora-
tion Limited, Toroato 6, Oatario.

Dazor FLOATING AR,
FOR MICROPHONES

21
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WE CAN HELP YOU WITH

el 570/2?5@
&/Mé'/'fc?/é? ‘

Our erperience—in engineering, designing, and

NEED ARTIFICIAL LIGHTNING? Potent artificial
lightning bolts-~at voltages up to 10,000,000—are
not a usual need. But when required—for univer-
charge capacitors—may provide just the help you are sities, laboratory testing, or exhibition—General
lovking for. Electric can build the capacitors. A typical example
is the 100-kv d-c unit, about 3 feet in diameter and
2 feet high. Units can be stacked, as shown, for
K . . o . ease of installation and minimum spacc. In some
cons, aireraft signalling, or similar devices? Or re- instances as many as 100 separate units have been
“search tools, from spectroscopes to cyelotrons? We placed in series to produce 10,000,000 volt dis-
charges.

building performance into energy-siorage and dis-

Do you make dischurge welding or photographic
flash-tube equipment? Radar equipment? Flash bea-

have furnished a large proportion of the capacitors
wsed for all of these applications.

Unusual applications, too—like those listed below
—are a spectalty with us. Whatever your problent,
let our engineers give you a hand. Apparates Dept.,
General Electric Company, Schenectady 5, N. Y.

NEED SQUARE WAVES? Pulse-forming networks ean provide
them. Networks are used where the norinal capacitor discharge
wave shape is not suitable and where an impulse must have definite
energy content and duration. The Type E network, produced by
General Electric, consists of capacitor and coil sections, adjnsted
to close tolerances, and hermetically sealed in single metul con-
tainers. Built by the thousands for radar, they are now avuilable
for commereial use.

OR DO YOU WANT TO TAKE A PICTURE? A maker of flush-
tube photographic equipment wanted a lighter capaeitor for
his portable sets. Our designers went to work and came up
with just what he desired—and one which he could use, also,
for his studio equipment at a considerable saving in price.
(/1 ease you're nterested, this capacitor s rated 1} muf, weighs
214 16, and delivers 43.8 watt-seconds with 1000 hour service life
or 58 wutt-seconds at 400 hours. Used tn pairs, they replace a
28 muf-studio eapacitor, save tn cost Loo.)

22 TELE-TECH <+ October., 1948
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ELEQTECGH

TELEVISION e TELECOMMUNICATIONS  RADIO

O. H. CALDWELL, Editorial Director * M. CLEMENTS, Publisher % 480 Lexington Ave., New York (17) N. Y.

i

RADIO ENGINEERS IN PUBLIC AFFAIRS—We have
long urged that our engineering readers take a more
active part in the business operations of their companies.
We would like to see the day when radioc and TV
corporations are headed by engineers with sound busi-
ness training, instead of letting top corporation posts
fall opportunely to lawyers, salesmen and financial
graduates.

In this connection we also second the proposal made
by Dr. Lilienthal of the Atomic Commission that each
citizen and engineer set aside some time in his career
for service as a public official. Such jobs should rotate.
Politics have come to mean so much to all of us, that it
is high time the trained engineer or professional man
took a hand in his local, city or state government. Such
experts would have a better understanding of their
own efforts and businesses, if they took a year off to
serve as alderman, mayor, state legislator or national
representative.

FOR EASIER FM TUNING—Designers of FM re-
ceivers can aid FM's general development and make
their sets much more convenient for tuning if they will
provide (1) means for indicating when the pointer is
set for peak quality, and (2) some method for marking
accurately favorite local-station positions on the dial
after the set has stabilized. Because of side-peaks, FIM
has always had tuning difficulties for the layman. Most
FM receivers indeed discourage the inexpert user and
make it difficult for him to find quickly the wonderful
tonal perfection FM actually has to offer. We must
give FM set-owners every possible tuning aid, if FM as
a whole is to achieve its great possibilities.
FM makers please get busy!

TIME FOR NEW METHODS!—Present models of radio
receivers for the home, whether AM, FM or television
have a disturbing similarity to the models sold 20 years
ago, as far as chassis appearance and assembly methods
are concerned, except for a change in sockets to take
care of the newer types of tubes. The same construction
arrangements and the same maze of wires and un-
systematic placement of parts are still evident.

It would seem that the complexity of a modern tele-
vision receiver at least would call for some ingenuity on
the part of its manufacturer to set up some new as-
sembly system which would provide for easier assembly
and also would give service men a break at the same
time.

RADIO’S VAGARIES YIELD TO COSMIC LAW--
With the anticipated decline in sunspot numbers during
1948 and 1949, short-wave radio communmications may be
expected to improve during daytime hours for fre-
quencies around 5 mc, but to become poorer both day
and night for channels around 10 mec.

We are again on the descending curve of the 1l-year
solar cycle, and with decreasing ultra-violet and corpus-
cular bombardment from that great Atomic Pile of ours,
93 million miles away, radio men may expect many
shifts in propagation characteristics, including a return
to long-distance broadcast reception and a widening out
of the fading-distortion ring around each fair-sized
AM transmitter.

In all the apparent vagaries of radic reception, we
are beginning to discover basic underlying causes.
Pioneer interpreter in this field has been Dr. Harlan T.
Stetson of the MIT laboratories at Needham, Mass., who
reports his latest discoveries in the November issue of
TELE-TECH.

PHlLCO TELEVISION ENGINEERING STUDY—Coming in November

The most comprehensive research and developménf. engineering and production story
ever told in television history will be published in the November issue of TELE-TECH. This
exclusive study based on Philco’s practices will record the technics of one of the largest

television receiver manufacturers.

TELE-TECH + October, 1948
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F' you haven’t had government
contracts before and aren’t fami-
liar with the routine of selling com-
munication-radio equipment to the
Signal Corps, you can acguire the
know-how simply and directly by
addressing a letter to the Sigral
Corps Procurement Agency, 2800
South 20th Street, Philadelphia 45,
Pa. This is all you have to say:
Gentlemen:
I am interested in qualifying for
consideration as a source of sup-
ply for Signal Corps equipment.
What requirements must I meet?
In reply, you will receive a two-
page questionnaire. (See list of
questions opposite.) Read and an-
swer it carefully. As a new and un-
tried supplier you will be investi-
gated very thoroughly before you
get even a frickle of government
business. Make five copies of your
answers and mail them to Mr. C.
Chanako, Items Bidders List Sec-

tion, Contracting Division, at the
Philadelphia office and address
given.

If you are a legitimate manufac-
turer, your name and address will
be placed con the Procurement
Agency's “Bidders List.” In a sur-
prisingly short time you will be
asked to bid on supplies or
ices, according to your specialty or
capacity. The communication will
take the form of an “Invitation, Bid,
and Acceptance, Short Form Con-
tract.” It may consist of only three
or four sheets or it may be a stack
a half-inch thick. It will include
full technical specifications of the
desired equipment and instructions
for handling the paper work. Read
all of this material carefully and
thoroughly. Don’t skip any of the

24

Fouw 12 Sett 2 National Defense Agencies

serv--

First of a Series

Latest and authoritative procedures to be followed by radio

and communication manufacturers seeking defense contracts

B_y ROBERT HERTZBERG, Contributing Editor, TELE-TECH

fine print. Have your chief engineer
read it. Then have your lawyer read
it. Your bid is a binding legal record,
and you shouldn't sign until you are

MILITARY ARMS
& SERVICES

INITIATE REQUESTS
FOR RADIO EQUIPMENT

OFFICE

thoroughly familiar with it.

You have to understand at this
point that government buying agen-
cies in general are required by law

AIR FORCE
(GROUND EQUIPMENT ONLY )

INITIATES REQUESTS
FOR RADIO EQUIPMENT

OF

CHIEF SIGNAL OFFICER

REQUESTS CLEARED TO:

PROCUREMENT & REQUIREMENTS

SPECIFICATIONS PREPARED & CLEARED TO:

SIGNAL CORPS

PROCUREMENT AGENCY

WHO REQUESTS BIDS

SUPPLIERS

TUBES -

RADIOS - AERIALS » PARTS

S1G.CORPS ENGR,
LABORATORIES

ORIGINATES RESEARCH
& DEVELOPMENT EQUIR,
SPECIFICATIONS

SUB-CONTRACTORS

TEST EQUIR =« MOBILE EQUIP. etc.

¥ SHIP TO DEPOTS
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10 accept the bid of the lowest re-
sponsible bidder. The bids them-
selves, in sealed envelopes, are
opened and read at the time and
place specified in the invitation.
The bidders are welcome to at-
tend this ceremony, and they do so
in large numbers so that they can
keep track of their competition. The
contract is not awarded immediate-
ly at the meeting. The bids must
first be studied carefully by the
Procurement Agency to determine
the lowest responsible bidder. The
very lowest bidder in the strict
arithmetical sense is not automatic-
ally the successful one. Sometimes
a quoted figure doesn’t even cover
the cost of packing the equipment,
much less manufacturing it. The
Procurement Agency personnel,
who have a keen sense of values,
must ask themselves, “Can Bidder
B really undertake the production
of this needed equipment without
going broke a month before sched-
uled delivery time? Is he bidding

low in a desperate attempt to land
a contract?”

If a bidder is new to the Agency,
he will be checked carefully in
every respect. If the firm has done
work for the Army, its past per-
formance will be studied. Only after
very complete investigation and
consideration is a decision made
and a contract awarded. The Agency
has to justify its action to the satis-
faction of government officials all
the way up the line to the office of
the Comptroller General, and it
makes pretty certain of its ground
before notifying the successful bid-
der.

If you are one of the unsuccessful
bidders on a contract, you can get
part of the work in the form of a
sub-contract. However, that's some-
thing you must handle directly with
the winning bidder. The Procure-
ment Agency itself deals only with
prime contractors and holds them
completely responsible for their

(Continued on page 58)
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Potential Suppliers
Must Answer These (uestions

1. General
(a) Name and address of the com-
pany and location of plants.
(b) Names of officers, their official
titles and professional background of
each official. Person or persons au-
thorized to sign bids and contracts.
(c) State whether the organization is
a partnership, or is incorporated, the
date of formation, and under what
state laws.
(d) State the amount of capitalization
of the company or partnership.
{e) List the annual gross income for
the past three years.
(f) Estimate available working capital.
{g) Furnish current balance sheet and
operating  statement. (Periodically
submit supplementary or late data to
maintain current records.)

b

. Production Data

{a) List the number of buildings, the
area in square f{eet, the number of
stories, their construction and use.

. (b) Do premises have railroad siding?
(c) Give the normal number of per-
sonnel for normal production shift.
(d) List principal items for ecivilian
market that the company has pro-
duced.

(e) What items are at present manu-
factured for civilian use?

(f) List existing government con-
tracts and related agency. Describe.
(g) Was the company engaged in war
production during World War II? If
so, discuss briefly.

(h) Describe production facilities and
list the principal items of production
equipment and special machine tools.
(1) Describe testing facilities and list
the main items of test equipment.
(j} List the background of the chief
engineer, works manager, supt. etc.
(k) Describe plant labor situation.
(1) Give list of items or categories
of Signal Corps equipment the com-~
pany [eels that they have the facilities
and “know-how"” to produce.

(m) List current monetary value of
orders on hand.

3. Research and Development

(a) Describe research program, past
and proposed.

(b) Personnel normally employed in
research laboratory.

(¢) List the capabilities and affiliation
of each scientist and key personnel in
the research laboratory.

(d) List individual laboratories and
special laboratory equipment.

(e) State phase of research and/or
development for which it is felt your
organization is best qualified.

(f) State whether your organization
presently owns or controls patents for
which licenses may be granted to the
Government in pertinent contemplat-
ed research and/or development.
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Formulas for

IMAGE REJECTION CALCULATIONS

Equations expressed in terms of modified Q are developed for five differ-
ent types of tuned circuits that are commonly employed in radio receivers

By L. O. VLADIMIR, Engineering Section, General Electric Co., Syracuse, N. Y.

CIRCUIT EQUIV. CIRCUIT

Y{CI

26
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T is generally known that the
image rejection of a tuned cir-

cuit is proportional to Q, since the
ratio of response at resonance to the
response off resonance is a func-
tion of Q. However, there are other
factors which must be considered in
the calculation of image rejection.
Consider a simple series resonant
circuit in Fig. 1,

Obviously the current I through
C is the same as the current through
L, but at a frequency far removed
from resonance, the voltage across
C will differ from the voltage across
L. in a manner related to the vari-
ation of impedances of these ele-
ments with frequency. For example,
at a frequency above resonance, the
voltage across L. will be larger than
the wvoltage across C by virtue of
the fact that X, is larger than Xo.
At frequencies below resonance the
reverse would be true. If we were
to speak of the rejection of this
tuned circuit to frequencies far re-
moved from resonance (as for ex-
ample, the image frequency of a
superheterodyne receiver) it would
be important to know whether we
are speaking of the voltage across
C or the voltage across L. A simple
formula for the calculation of these
voltages is given by reference 1 as:
E across L:

voltage at resonance <+ voltage off

resonance = Q{1 —1/y%) (1)
E across C:

voltage at resonance = voltage off

resonance = Q(y"—1) (2)
Where y =

Actual frequency - resonant fre-
quency
These equations are useful for fre-
quencies which deviate from reso-
nance by at least 3/Q times the
resonant frequency. Some of the

Figs. A-F: Schematics of various types input
cir¢uits and respective equivalent circuits
used for developing image rejection formulas
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various circuits to which they may
be applied are shown in Figs. A
through F.

Circuit A is a commonly encoun-
tered type, although not necessarily
used for antenna coupling. It is
characterized by a small capacitor
in series with a rescnant circuit.
The equivalent ecircuit shows this
to be in the category which can
be calculated by means of equa-
tion 1.

Circuit B is one which is often
used in connection with permeabil-
ity-tuning, and occasionally to cou-
ple a capacitive antenna into a
capacitance-tuned circuit. It can
easily be seen from the equivalent
circuit that calculation of image
ratio can be made by means of
equation 2. This circuit exhibits
another interesting property in con-
nection with image rejection, in
that the coil may be tuned with its
associated distributed ecapacity, or
by means of an added capacitor, to
resonate at one particular image
resonate at one image frequency.

Circuit C is the familiar high-
impedance primary rf transformer
used to couple the plate of an rf tube
to the succeeding grid. The primary
circuit composed of Lr and Cv is res-
onant at some frequency below the
tuning range. The voltage across
the points s-t is, therefore, inverse-
ly proportional to frequency and
the current through L. is inversely
proportional to the square of the
frequency. The voltage induced in
the secondary, however, is equal to
27 £ MIe where M is the mutual in-
ductance. Hence, the secondary
voltage is directly proportional to
frequency multiplied by primary
current. Since primary current is
already inversely proportional to
the square of frequency, it may be
said for the entire circuit that sec-
ondary voltage is inversely propor-

tional to frequency. This introduces
the extra factor v and accounts for
equation 3.

Circuit D is the same transformer
used in circuit C. In this instance
it is used to couple an antenna to
the grid. The antenna capacity and
primary inductance form a series
resonant circuit somewhere below
the tuning range. The voltage across
Le is then nearly constant with re-
spect to frequency throughout the
tuning range. Following the same
reasoning as in circuit C regarding
primary current and secondary in-
duced voltage, it may be concluded
that secondary voltage is nearly
constant with respect to frequency.
Equation 2 is then the correct ex-
pression for the image ratio of this
circuit.

It must be noted that in both
of the preceding circuits, no con-
sideration was given to capacity
coupling between primary and sec-
ondary. Such capacity coupling will
tend to make the image ratio ap-
proach the condition of equation 1,
and in the limiting case where ca-
pacity coupling is much larger than
the inductive, the circuit becomes
similar to A.

Circuit E is that of a high-
impedance loop antenna. Here the
voltage induced in the loop is pro-
portional to frequency. The equa-
tion for voltage ratio across C given
by 2 must then be modified by di-
viding by v, resulting in eq. (4).

In conjunction with a loop, a
one-turn coil closely coupled is

.often used as a means of introduc-

ing voltage from an outside an-
tenna. This is shown in F. Since the
reactance of the antenna capacity
is numerically much larger than
the reactance of the one-turn coil,
the current through this coil is pro-
portional to frequency. The secon-
dary voltage, as has been shown for

Fig. 1: Antenna coil with high-impedance
primary (left), Basic series resonant circuit
{right) used to derive equations (1) and (2)

circuit C, is proportional to fre-
quency multiplied by primary cur-
rent. For the entire circuit then,
secondary voltage is proportional to
the square of frequency. Equation
2 must then be divided by ~+*, giving
rise to the same expression as eq.(1).

The foregoing circuits are only a
few of the more commonly encoun-
tered. However, all may be analyzed
by the wse of the two basic equa-
tions 1 and 2. In general, all capac-
ity coupled circuits have an image
ratio described by equation 1, and
the image ratio will be highest
when the oscillator is below the in-
coming signal. All inductively-
coupled circuits fall within the
scope of equation 2, but corrections
must be made for frequency dis-
criminating characteristics of the
network. Inductively coupled cir-
cuits give an image ratio which is
largest when the oscillator is above
the incoming signal.

Reference 1: Radio Engineering Handbook, F. E.
Terman, Page 138, McGraw-Hill Publishing Co. -

FM gquillotine icner represented by circuit A. Righl: die-stamped type broadcast l‘oop antenna. {(Shown schematically by circuit F)
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RF Input Gircuits for TV Receivers

By FRANK R. NORTON, Principal Research Engineer, Bendix Radio Div., Baltimore

HERE are several basic require-

ments which influence the design
of rf input circuits for television re-
ceivers. In order to understand them
thoroughly let us review certain
transmission standards.

The ideal transmission amplitude
characteristics is shown in Fig. 1.
The total bandwidth is six megacy-
cles for any one television transmis-
sion channel. The picture carrier is
always 1.25 mc above the lower edge
of the television channel. The cen-
ter {frequency for the television
sound carrier, (which is frequency
modulated) is 0.25 mec below the
upper edge of the-channel, and so
the spacing between the two car-
riers of a television station is al-
ways 4.5 mec.

The television transmitter has a
vestigial side-band filter which pro-
vides a sharp cutoff below the pic-
ture carrier. The transmitter has a
flat amplitude characteristic in the
region of the picture carrier and for
approximately four megacycles to
the right of that, and then cuts off

Fig. 1: Characteristiss of idealized picture ‘ransmission amplitude
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sharply just below the sound fre-
quency carrier, It should be pointed
out that Fig. 1 does not imply that
the actual envelope of amplitude
modulation vs. frequency of a tele-
vision picture signal would look like
this, and in fact it would not, but
this standard does mean that to
avold distorting the signal, the
transmitter should have the trans-
fer characteristic shown.

Fig. 2 shows the assumed ideal
detector output. This would be the
output of an rf envelope detector
when the transmitter was being
modulated with a very wideband
sweep signal and the transmitter
amplitude response curve was cor-
rect as shown in Fig. 1. The detector
output curve drops six db between
0.75 and 1.25 mc¢ above the picture
carrier frequency and is then flat
out to approximately four mec above
the picture carrier and then drops
sharply to 4.5 mc out. The increased
output near the carrier frequency
is, of course, due to the wvestigial
lower sideband.

Fig. 2: Ilustrating
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Now let us see how the television
receiver should respond to this
transmission signal characteristic.
Fig. 3 is the idealized receiver detec-
tor response curve. From the rf in-
put to the second (video) detector
of the receiver, the transmission at
the picture carrier frequency should
be half of that in the center of the
video band or six db down with re-
spect to the center of the band. The
sharp cutoff at (a) corresponds to
the idealized curve shown in Fig. 1.
Irn curve (b) we have shown a more
gradual cutoff such as actual re-
ceivers usually have. Some receivers
cutoff at a considerably lower up-
per frequency. It has been shown
experimentally that a two mc cutoff
gives obviously reduced detail in a
stationary test pattern but is scarce-
ly noticeable in a scene with mo-
tion which is interesting to the
viewer. In some receivers, therefore,
the bandwidth is made considerably
lower than we have shown, thus
permitting some reduction in cost,
and selling price, and so making it

assumed ideal detector output characteristics

a5 125, 40 45

MODULATING FREQUENGY -
MEGACYCLES
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possible to widen the market.

A sharp cutoff is accompanied by
phase distortion which introduces
an undesired transient. However a
crisper picture can be obtained in
spite of that transient and some de-
signers prefer to secure a sharp cut-
off.

In Fig. 4 the equivalent receiver
input to detector response is shown
assuming that the receiver response
as in Fig. 3 was correctly designed
to be six db down at the picture car-
rier frequency so that the areas (c¢)
and (d) in Fig. 4 shown between the
dotted curve and the solid curve
are egual. Then the response (c)
due to the low freguency picture
components which are received
from the vestigial sideband just bal-
ances the transmission loss within
the receiver in the (d) region. If
this condition is not met, there will
be low frequency smearing in the
picture,

The video output of the detector
should be quite flat from the car-
rier frequency up to the cutoff point,
either (a) or (b). A variation up
to about 259 In the amplitude re-
sponse curve is generally satisfac-
tory, provided any changes in am-
plitude are gradual.

In any one metropolitan area, ad-
jacent television channels are not
assigned, except those separated in
frequency by other assignments as
channels 4 and 5 are. But the pic-
ture carrier spacings of 10 or 12 mc
between the lower channels and 12
mc between the higher channels in
one city, to say nothing of the prob-
lem in an area where stations in
different directions are on adjacent
channels, almost necessitate the use
of a superheterodyne circuit, In fact
a superheterodyne circuit is now
universal in U, 8. commercial prac-
tice.

A television regeiver should be
tunable to any of the {television
channel assignments from 54 to 88
mc and 174 to 216 mc, a total of 12
channels. In some cases a receiver
may be located where more than
seven channels can be received
simultaneously, although in any
one metropolitan area there will not
be more than seven stations.

Some receivers, therefore, for
simplicity and to reduce cost, are
designed -to receive only 8 stations
at any one time, provision usually
being made to change the tuning to
any 8 of the 12 available channels.

The transmitter output must be
horizontally polarized to meet FCC
standards, which affects the design
of a receiving antenna. However,

(Please turn to next page)
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Fig. 3: Illusirating idealized receiver detector response curve corresponding to Fig, 1

R.F. BiAS

Fig. 5: RF schematic of a commercial tuner chassis where permeability tuning is employed

Fig. 6: RF input to grid and cathode is shown for a typical comimercial recelver and iuner
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RF INPUT CIRCUITS FOR TV RECEIVERS

Fig. 7: RF input of a receiver using a turret providing for 8 sets of coils {one showing)

the receiver designer is at liberty to
choose an input impedance and cir-
cuit to suit himself. An RMA com-
mittee, in considering various input
impedances, recommended that a
300-ohm input be used. The 300-
ohm balanced unshielded transmis-
sion line is the cheapest type avail-
able and is satisfactory in most
locations. Also one of the reasons for
the choice of 300-ohms was that for
this very wide frequency band, from
54 to 216 mc., it is virtually impos-
sible to maintain a constant impe-
dance at the antenna, and a 300-
ohm line, while it does not match
the antenna perfectly over the en-
tire frequency range, results in
less mismatch on the average, than
for ordinary coaxial lines.

The 300-ohm balanced line hag
relatively little noise pickup if it is
properly installed. A coaxial line,
although more expensive, will in
some cases give a better signal-fo-~
noise ratio at the receiver. Some
balanced shielded lines have been
designed but none are available
with a 300-ohm impedance, and it
does not appear likely that it will
be possible to make one at a reason-

30

able cost if the impedance is to be
higher than approximately 100
ohms.

Hence we find that most receivers
are designed for the 300-ohm bal-
anced input line, although some are
designed to use either the 300-ohm
balanced or a 75-ohm unbalanced
coaxial line and a few are designed
only for a coaxial line.

Regardless of the type of input
line that is used, it is possible by the
use of an rf stage to improve the se-
lectivity of the receiver, to reduce
oscillator re-radiation (unless the
design is deficient in shielding, or
otherwise), and it should give a
lower noise level in the set than
would be obtained if the input were
applied directly to the mixer, since
in general the noise in mixer cir-
cuits is greater than that in rf am-
plifiers. Thus it is desirable to ob-
tain fairly high rf stage gain.

The rf amplifier circuit may be
balanced with a balanced input cir-
cuit, but perhaps more receivers use
an unbalanced rf amplifier. In Fig.
5 we show the rf schematic of a
commercial tuner chassis where
permeability tuning is used. One

www americanradiohistorv com

(Continued) set of coils is used for the high

channels and a separate set for the
low channels is selected by a switch
near the tuning knob. The 300-ohm
antenna Input circuit, on the high
position of the switch as shown, goes
into the rf input transformer T2.
This has a balanced primary input
and an unbalanced secondary feed-
ing the grid of the 6AK5 rf tube.
The low frequency transformer T1
has a loading resistor R1 across the
secondary to maintain the proper
bandwidth. The high {frequency
transformer is loaded by the dynam-
ic loading due to lead inductances
and transit time effects in the tube.

A single-winding, high-frequen-
cy coil T3 tunes the interstage be-
tween the rf and mixer, a separate
coil (T4) being used for the low
channels. The input transformer,
although it may be very well bal-
anced for one position of the sec-
ondary tuning slug, is not as well
balanced for other positions of the
tuning slug since the stray capaci-
ties on the primary side become un-
balanced. It is possible to wind
transformers with reversed turns
which maintain the primary balance
very well for any position of the
tuning slug. We believe permeabil-
ity tuning will become more widely
used in television receivers, be-
cause of its relative simplicity and
low cost. Also a permeability tuner
is capable of obtaining a better gain-
bandwidth product than a variable
capacitance tuner covering the same
frequency range.

In Fig. 6 we have an input ecircuit
which is typical of that used by
some commercial receivers and in a
number of tuners which are on the
market for use in kits. Here the rf
balanced input is fed into both the
grid and the cathode of the rf am-
plifier tube. The input impedance of
300 ohms is approximately matched
by use of dynamic loading on the
cathode side along with the 1k
(1000-ohm) resistor shown. This
circuit is capable of a reasonably
good noise performance but is some-
what lacking in selectivity.

The next circuit, Fig. 7, shows
the 'rf input of a receiver using a
turret with provision for eight sets
of coils (only one set is shown).
Thus eight channels may be re-
ceived at any one time by rotating
the turret selector knob. These coils
are of a snap-in type which can
easily be changed to accommodate
any other desired channels. Provi-
sion is also made for two separate
antenna inputs so that separate an-
tennas may be used for the high and
the low channels. This makes it pos-
sible to obtain a better antenna in-

October, 1948
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Fig. 8: Balanced input receiver circuit using balanced type of input feed achieving channel selection by means of a rotary switch

stallation, particularly if the de-
sired high and low channels are in
different directions. However, in
practice these two lines are gener-
ally connected together at the set
and only one antenna actually used.
Each antenna input coil is balanced
on the line side and coupled to an
unbalanced coil which drives the
rf. amplifier (8AG5H). tube. . A good
balance on the line side should be
obtained since the coils are each de-
signed for only one channel.

There are many other unbalanced
rf television input circuits which
might be of interest but those we
have considered are typical. Now let
us consider some balanced input re-
ceivers. Fig. 8 shows one circuit de-
sign which is widely used. The an-
tenna input has a coil T1 across it
to serve as a shunt at radio broad-
cast frequencies. The capacitors C3
and C4 are used to neutralize the
grid to plate capacities. We might
note that the 300-ohm resistance

termination which is directly across
the grids of the rf amplifier does
not provide any selectivity at the
television frequencies. It is gener-
ally agreed that some input selec-
tivity is very desirable and the latest
receivers using this circuit are pro-
vided with series-tuned traps from
each side of the line to chassis

. ground to reduce.image interference

from adjacent FM transmitters.
The circuit between the rf ampli-
fier and the mixer is -essentially a
double-tuned balanced circuit using
wafer switches with the inductances
sequentially placed between switch
contacts, so that in alignment it is
necessary to first align the slugs in
L25, L26, L51 and L52 for channel
13 since these inductances form a
part of the circuit for !l channels.
The tuning switch moves the short-
ing bar along to the contacts for
each channel, as marked. Channel
6 is the next to align, the inter-
mediate inductances L13 to L24 and

Fig. 9: RF input of an experimental Bendix television tuner using balanced push-pull input
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L.39 to L50 being fixed straps be-
tween contacts on the switch wafers.
The coils L1 to L10 and L27 to L36
for the lower channels are also fixed,
being figure 8 coils wound on fin-
gers extruding from ethe switch
wafers. The rf plates and mixer
grids are coupled by a combination
of capacity coupling and inductive
link coupling to maintain an ap-
proximately constant bandwidth. A
shunt trap for the IF is provided
at the mixer grids to prevent regen-
eration,

Fig. 9 shows the rf schematic of
an experimental Bendix television
tuner which was described at the
1948 IRE annual convention. This
uses a 12ATT tube in a bal-
anced push-pull cathode input, or
grounded grid stage. Pre-selection
is provided by a tuned input cir-
cuit which includes the coil L1, in
a 12-channel turret. A coil for each
channel is slug tuned. The coil is in
series with the capacitances C1 and
C2 which provide a means of match-
ing the high impedance of the coil
to the relatively low impedance at
the input terminals. The shunt coil
L13 provides a dec path from the
cathodes to the bias resistor. The
input impedance is matched by a
combination of the dynamic input
conductance of the 12AT7 cathodes,
in parallel with the fixed input re-
sistors shown.

The rf amplifier plates have d
shunt-feed coil L14 and the inter-
stage tuning utilizes a slug-tuned,
turret-mounted coil, L15, which
resonates at the desired frequency
with the shunt interstage capaci-
ties. IF traps are connected to the

(Continued on page 57)
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11 Recerver
and Party
Assembly

Technics

ABOVE: Operations at Emerson beqgin with com-
ponent parts assembly. Condenser and resistor
leads being cut to size at 900-per-hour rate

Emerson know-how facili-
tates felevision receiver
productien; special jigs,

cradles, rocks are shown

PRODUCTION experience
acquired over a period of
years in manufacturing sev-
eral million radio receivers is
now being put to effective
use by Emerson Radio & Phonograph
Corp.,, New York City, in making its
popular 10-in. television set. Several
hundred completed units per day are
now rolling off each production line.
Accompanying photographs show pro-
duction methods, types of jigs, cradles
and rack facilities designed to expedite
assembly operations. :

Photos by Albert Freeman

LEFT TOP: Assembly operations on sockets and
dummy lugs in component production line., Karl
Shenkenberg shown supervising parts operations.

LEFT: Plywood jig for assembling master cable.
Color-coded cut wires are in the upright tubes
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ABOVE: After assembly of component paris, they dare riveted to
the chassis. Operation includes 23 lube sockets, 8 electrolytic con-
denser plates, 5 insulators for control units, 2 output trénsformers

BELOW: Start of assembly line. The chassis with some parts al-
ready riveted in place are loaded on special aluminum cradles on
casters which run in metal tracks. Chassis operations follow

TR TR ey o+ - [

ABOVE: Horizontal output transformers, assembled near the re-
celver production line are attached to the chassis after it leaves
the riveleers and before the chassis is started on production line

BELOW: One production-line operator performs about 50 assorted
operations with the soldering iron. These are on the underside of
the chassis and follow instaliation of resistors. condensers
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IV Recetver and
Parts Assembly
Technicy

(continued)

RIGHT: Chassis is removed from its cradle at
this point where heavier units such as the ver-
tical cutput and power transformers ae installed

ABOVE: Insiallation of some of the 28 tubes used in this Model
571 TV receiver. Tubes dare mounted in racks stepped-back for
easy access. At this point in assembly only image tube is missing

LEFT: Operation at leit
shows installation of the
focus assembly and ycke
bracket for the picture
tube. Girl is mounting a
horizontal oulput trans-
former and assorted small
parts. Note storage racks

BELOW: Alignment of all
circuits other than those
which are direclly a part
of the image tube align-
ment operation takes place
here. On shelf over table
are RCA signal generator
and a DuMont oscilloscope
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LEFT: The nearly-completed chassis is removed
from the cradle for installation of the picture
tube which has been previously tested. From this
point chassis is hand-carried for further test

ABOVE: After the picture tube is attached, as described in the
previous operation, the chassis is plugged in for a preliminary
adjustment of all picture circuit elements, A conventional mir-
ror arrangement enables operator to see the tube screen while
making adjustments from the back. This is the final test before
the completed chassis is mounted into cabinets. Note that at
this point chassis is on a flat skid with bgllbearing rollers

ABOVE: TV receivers thal
show up defective during
preliminary adjustment
stage are shunted oif the
assembly line to trouble-
shooting bench as shown

RIGHT: Final test of the
completed, mounted chas-
sis takes place in a sound-
deadened room. Mirror
aids lester see image
while he works from the
back. Shown is Thomas
Bellavia, who is in charge
of TV assembly at Emer-
son’s New York plani
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By G. E. GUSTAFSON,

Vice-President in Charge of Engineering

JOHN L. RENNICK,

Project Engineer, Zenith Radio Corp.,
Chicago

A FTER two years of post-war
£ A production of FM receivers, the
Zenith Radio Corp. decided the time
had come to apply this experience
to the design of a small FM-AM sef
which would be the modern counter-
part of the popular, convenient, and
economical 5 tube ac-dc broad-
cast receiver. Cost was to be a pri-
mary consideration, of course, but
this was not to interfere with satis-
factory performance in the hands of
the user.

With these ideas in mind, a set
of tentative specifications was
drawn up as follows:

1. The set must be as compact as
manufacturing realities will allow.

2. The performance in the stand-
ard broadcast band must equal that
of the best 5 tube ac-dc sets.

3. The performance in the FM
band must be adequate to take full
advantage of the FM system with-
out requiring the use of an external
antenna within the primary service
area. This calls for plenty of sensi-
tivity and a real FM detector.

4. The audio guality must be
good. Low frequency response must
be adequate and the proper balance
between lows and highs must be
maintained.

5. The set must be economical to
build and test from the standpoint
of labor costs as well as material
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1STLF, TRANS,

O~—LA4FM.DET.

~— L3FMOS5C,
9B MC.

Low Cost
FM-AM
Receiver
Circuit

DISC.I.LF TRANS,
3RD I.F. TRANS,

ON-OFF SWITCH
& VOL. CONTROL

Fig. 1 (Above): Top view of the chassis shown in pholo with major components identified

Fig. 2 (Below):; Diagram showing the tube line-up for FM and for AM broadcast reception

FM-AM
CONV. IF

We hoped to obtain a $49.95 re-
tail price and we were successful
in doing it in this set, known as
Zenith Model 7THS822.

The resulting design is shown in
the block diagram of Fig. 1. The
tube line-up makes use of popular
miniature types which lend them-
selves quite well to the functions
shown, and in addition help to keep
down the size of the chassis. The
selenium rectifier is used because
its low wvoltage drop permits the

www americanradiohistorv com

FM-AM

FM FM-AM
Lim.

Fid-AM

DET-AUDID OUTPUT

use of simple filtering without sac-
rificing B+ voltage so necessary for
adequate gain and power output.
Everything needed in a good FM
set 1s here. Since nothing has been
left out, we must look further if we
are to find the economies which
make the set fulfill requirement No.
5 above. In other words, we miist
look inside the blocks of the block
diagram.
A broad-band input circuit is
used to couple the 300-ohm nomi-
TELE-TECH o

October, 1948
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Zenith model 7H822 boasts
7-tube ac-dc¢ circuit with
high FM
at $49.95; economical. pro-
duction, test methods told

sensitivity; sells

nal impedance of the antenna to the
rf tube. This circuit must transform
the antenna impedance up to that
of the tube grid, provide rejection
to signals outside of the FM band
and, as a safety measure, provide

isolation between the external an- -

tenna connections and the chassis
which is connected to one side of
the power line. Because there is no
switching in the grid of the rf tube,
the capacity is held down to that of
the tube and socket plus a very min-
imum of strays. As a result a very
simple two-winding coil provides
antenna coupling over the band
which is only one to two db below
the best that can be obtained with
a tuned input circuit.

Permeability tuning is used for
the converter grid and oscillator cir-
cuits. A cam mounted on the AM
tuning condenser shaft actuates a
rocker arm which carries the tuning
slugs. This simple mechanical ar-
rangement has been used on all
Zenith FM sets since the war and
proves economical here as well. No
adjustable condensers are provided
across the permeability-tuned coils.
These coils are designed so as to give
a logarithmic relationship between
frequency and slug position. When
this is done it is possible to com-
pletely compensate for small manu-
facturing variations in capacity by a
slight shift in slug position. Obvi-
ously the substitution of fixed con-
densers for trimmers saves space
and labor and helps to cut down on
drift.

Second harmonic operation of the
converter is used. This scheme was
originally proposed as a means of
obtaining operation on the 45 mc
band and the 100 mc band with
simple switching. Experience has
shown, however, that if properly
handled, it has advantages over
fundamental operation even when
1948
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Fig. 3: Schematic and equivalent capacity dicgrams showing how IF amplifier is neutralized

TABLE | — MEASURED PERFORM-
ANCE CHARACTERISTICS

FM Performonce

Maximum daviation sensitivity ... .. . 30 pv
Quieting sensitivity ..... ... . .. . .. .. 22 pv
Maximum sensitivity ... .. ... ... ... . 6 uy
Deviation semsitivity ... ... ... ... . . 3kc
Image ratio ............ ... . .. .. .. 30db
IF rejection _....... ... .. ....... . .. 78 db

tedb@ 11 pv
AM suppression ......... (24db @ 110 v

(28 db @ 1100 pv

AM Perfarmonce

Sensitivity ... .. . ..., .. 100 v /meter

Image ratic ... ... ... ... 40 db

IF vejection ......... ... .. .... e 35db
(x2 x10 x10) x1000

Overall band width
110 Ke 16 Ke 31 Ke 52 Ke

the 45 mc band is not required. In
the first place, it permits the use of
an oscillator tank condenser of
about twice the capacity that would
be used for fundamental operation.

Fig. 4: Smart-
ly  designed
Zenith Model
7H822 FM-
AM receiver
has 7 tubes,
ac-de  circuit
and is priced
at $49.95

www americanradiohistorv com

Thus the variation in tube capacity
during warm-up is swamped out
much more effectively. In the sec-
ond place, since the resonant fre-
quency of the input circuit is so
much further removed from the os-
cillator frequency, no difficulty is
experienced with stray coupling be-
tween the two circuits.

With fundamental operation the
space - charge coupling between
grids one and three of a pentagrid
converter is great enough to cause
some trouble. When the strays
{which arc unavoidable with simple
bandswitches) are added, the result
is usvally instability, which can
only be overcome by operating the
iube at reduced gain or with exter-
nal loading, which also reduces the
overall gain. The net result of all
this is that second harmonic opera-
tion gives almost as much gain and,
in addition, is much easier to handle
in production.

The IF channel is interesting be-

(Please turn to next page)
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LOW COST FM-AM RECEIVER CIRCUIT (Continued)

cause of its simplicity and stability,
along with its high gain. Overall
stability of any FM IF channel is
achieved only if proper attention is
paid to layout and isolation between
stages. If care is used in these re-
spects, the only remaining source
of feedback is grid plate capacity.
We are accustomed to thinking of
pentodes as being free of this effect,
but at 10 mc even .003 puf can cause
regeneration. In addition to the tube
capacity there is an almost equal
capacity associated with the socket
and wiring which is practically un-
avoidable.

Consideration of these facts led
to the use of an old scheme of neu-
tralization which 1is particularly
convenient and economical in this
application. Fig. 3 shows the circuit
used. As may be seen in Fig. 34,
the secret lies in the use of a com-
mon bypass, C,, of the proper value,

3o

Jil
;

101 w3 s 07 0% [IH] ws
FREQUENCY IN MEGALYCLES

AESRONSE 1M DECIBELS {DOWN)

Fig. S5a: A symmetrical IF selectivity curve is
achieved by insuring stability in design

Fig. 5h: Curves showing the input and output
characteristics of the 12AU8 limiter siage

N

30 % MODULATION

]
—

AUDIO OUTPUT IN DECIBELS

© % MORULATION

|

[ (o 100 1000 10000 190000

SIGNAL INPUT IN MICROVOLTS
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for plate and screen. Fig. 3B shows
that this condenser, in combination
with the interelectrode capacities,
forms a capacity bridge which, if
properly balanced, prevents the
feedback of output voltage appear-
ing across points two and three, to
the input terminals, one and ground.
In practice C, works out to be ap-
proximately .002 mfd but is not
particularly critical. The use of this
principle makes possible the design
of a stable, symmetrical IF channel
which, besides simplifying the tun-
ing of the receiver as far as the
customer is concerned, facilitates
production alignment, Fig. 5a.

The choice of the limiter-balanced
discriminator type of FM detector
was dictated by the desire to have
a simple and reliable circuit in this
critical part of the set. Experience
has shown that this circuit may be
depended upon to maintain its ef-
ficiency under field conditions. The
curve of Fig. 5b shows that the
12AU6 makes an excellent grid bias
limiter. The diode sections of ‘the
19T8 are well balanced and make
an efficient discriminator.

Audio System Circuit

The audio system makes use of
the circuit shown in Fig. 6. By the
addition of two resistors and a con-
denser we have greatly improved
the response characteristic, The un-
bypassed cathode resistor, R,, iz a
source of feedback voltage which is
fed through C and R. to R, which
is In series with the low side of the
volume control. These values are
adjusted so that at middle and high
frequencies about 10 db of negafive
feedback is obtained. Due to the
time constants in the feedback path
and in the amplifier coupling cir-
cuits the feedback is reduced and

its phase shifted at low frequencies
so that there is about three db of
positive feedback. The result is a
low boost of 13 db plus the reduc-
tion in distortion and hum always
associated with negative feedback.

Shock Hazard Approved

A word about shock hazard is in
order since consideration of this
item makes necessary a definite
choice of procedure. For the past
several years it has been customary
to isolate the chassis of ac-dc re-
ceivers from the power supply cir-
cuits. When this is done there is no
shock hazard associated with touch-
ing the chassis. In the case of con-
ventional broadcast-band receivers
such isolation costs only one paper
condenser and is an economical an-
swer to the problem.

When we try to apply the same
procedure to an FM receiver we
find that, because of the relatively
high reactance of stray inductances
and the low reactance of stray ca-
pacities at these frequencies, isola-
tion of the chassis from the power
supply is not so practical. It can be
done, but only at the expense of
several condensers and isolation
chokes. Consequently it was decid-
ed to connect the power supply di-
rectly to the chassis, and by the use
ol a disconnect plug on the cabinet
back, make it impossible for the
customer to touch the chassis when
it is connected to the power line.
The Underwriters’ Laboratories ap-
prove this type of construction.

Measurements of production re-
ceivers of this design as detailed in
Table I show that the result is an
inexpensive FM set having charac-
teristics better in most respects than
many consoles on the market today.

Fig. 6: The audio feedback network shown in the simplified schematic below provides a
13 db boost for the low irequencies and also reduces the effects of hum and distortion

www americanradiohistorv com
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Serrasoid modulator for phase shift FM broadcasting

HE technical features of a new

method of converting the modu-
lating signal to a phase shifted sig-
nal was disclosed by James R. Day,
at the first fall session of the Radio
Club of America, 6n Sept. 23rd. This
system, developed by the speaker
for Radio Engineering Labs., Inc,
N. ¥. C, is the first new modulator
principle that uses only three com-
mon receiving tubes. The arrange-
ment, called the Serrasoid modula-
tor, uses a new circuit principle
rather than an unusual tube, and
produces a wide phase shift swing
(=150°) with unusual linearity.

Along with using only three tubes
with simple non-adjustable circuit
components the system has direct
frequency control from a crystal,
and so avoids the use of elaborate
mechanical or electrical follow-up
circuits to keep the carrier in line.
A 972-fold multiplier system is used
to bring the phase shifted carrier
up into the uwsual FM band. This is
done with five triplers and two dou-
blers, also using ordinary receiving
tubes. The block diagram is shown
in' Fig. 1. The usual broadcast mod-
ulator panel, as described, utilizes
a *=80° phase shift for 1009, modu-
lation, which is well within the cir-
cuit’s capabilities.

Basically, the Serrasoid principle
converts the output of the crystal
oscillator to a series of pulses which
are shifted back and forth along
the time axis of a cycle in accord-
ance with the modulation signal.

The electronic circuits that pro-
duce the time modulated pulses are
of the passive type and are under
the absolute control of the crystal.
These pulses are then reconverted
1948
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to sinusoidal waves in the subse-
quent multiplier and amplifier
stages.

A feature of the system, aside
from the wunusual simplicity of
equipment and adjustment, is the
great linearity. In fact, almost neg-
ligible distortion is found in the
modulator itself — at the =90°
swing with 1009% modulation the
modulator distortion is less than
0.1%, and for the whole system
(with that added due to tuned
stages in the multipliers) the sys-
tem keeps within 0.259%, with modu-
lating frequencies of 50 cycles to
15 k¢, at the 1009% modulation level.

Other results of tests on the Ser-
rasoid modulator and its amplifiers
were mentioned as: The FM noise
approximately 80 db below 100%
modulation with negligible inter-
modulation products, carrier fre-
guency stability =.00039%, frequen-
cy response ==0.5 db from 50 to
15,000 ¢ycles, modulation input 410
dbm (=2 db) for 100% modulation.

This REL development seems to

New Modulator
Principle for FM

Serrasoid circuit developed by REL results in

wide phase shift swing with unusual linearity

offer many advantages in uhf re-
laying networks where many de-
modulating and remodulating points
occur in the relay chain, in view of
the excellent linearity and low dis~
tortion. The signal is not degraded
as is found in certain other modula-
tion methods.

Another interesting point is that
two or more Serrasoid modulators
can be connected in tandem to get
greater phase shift excursions. The
arrangement is being explored for
more extensive applications in still
other fields. It has industrial appli-
cations as a phase shifter. The mod-
ulator is available in packaged form
for application to existing commer-
cial FM transmitters of either REL
or other makes.

The Serrasoid modulator has been
in operation for five months at sta-
tion W2XEA at Alpine, New Jersey.
Major Edwin H. Armstrong says that
this system is a great improvement
over the two-channel method and it
seems likely that it will become the
accepted method of producing FM.

Modulalion and carrier frequency control are secured by three tubes as shown in drawing

CRYSTAL
OSCILLATOR

AUDIO INPUT
—

D= DOUBLER

www americanradiohistorv com

T=TRIPLER

GARRIER OUTPUT ,
A= AMPLIFIER
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Performance Features

Full speed range, adjustability, quality recording are some characteristics

of Rangertone model; suitable for duplication of recording for FM networking

HE new Rangertone magnetic

tape rezcorder incorporates many
desirable operating features In
range, speeds, controls, adjustments
and versatility such as its applica-
tion (besides home recording) to
monitoring and broadcast station
networking, particularly FM.

In the case of network use, the
high fidelity and versatility of the
recorder permits Iimmediate re-

40

recording of the programs for dis-
tribution to broadcast stations.

In the case of monitoring, 1/15
ot a second after recording has been
made on the tape, that section passes
the playback head for monitoring
by headphone, loudspeaker or wave
analyzer.

As shown with equipment in Fig.
1, a flick of the switch permits the
output to be directly compared with

www americanradiohistorv com

the input. A rigorous test of fidelity
may be'made by putting a 1,000-
cycle tone on the tape. Distortion
and any warble to the note is much
more readily discernible than with
normal music or voice. With this
constant ability to check the equip-
ment, performance is perforce al-
ways on the upgrade. Likewise, the
need of retakes is minimized.

In some comparison tests the lis-
tener guesses that the recorded mu-
sical program is “direct” more often
than the other way around, due to
the fact that distortion present in
the recording skips the harsher sec-
ond harmonic and goes on to the
third. Odd harmonics are what give
the pleasing wood-wind type tones
and there may be an agreeable fill-
ing out of the tone by the tape re-
cording.

For universal service, without
complic#ted procedures, the tape re-
cording process in the chain should
be as impersonal as inserting a
patch-cord in a jack; level-in and
level-out: frequency-in and fre-
quency-out should all be at no
change in level. Research has shown
it is possible to make the response
as flat as desired. As seen in Fig. 2
it is flat within *1 db from 40
cycles to well over 15,000 cycles,
except for a slight dip at 70 cycles
caused by a canceling action due to
the physical dimensions of the core
structure.

Considering the mechanical parts,
the concentricity of the capstan is
perhaps the most important ele-
ment. This capstan, on the shaft of
the synchronous motor, with the aid
of the rubber idler grips the tape
to move it forward rigorously con-
stant. Its surface is hard chromium
plated and precision-ground to an
eccentricity of less than .0002 in.
Any variation greater than this is
readily detected on single tones;
particularly 1000 cycles.

The rubber idler is likewise pre-

Fig. 1: Console tape recorder with halthour
spools has head assembly in front. control
panel below, records lefl, plays right
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~ New Magnetic Tape Recorder

By COLONEL RICHARD H. RANGER,

President, Rangertone, Inc., Newark, N. J.

cision-ground, and the ball bearings
carrying it are of the highest type.
Binding or eccentricity here will
give rise to a wow of six cycles a
second -— the rps of the idler. Simi-
lar accuracy is demanded of the fly-
wheel and its bearings, although
these elements are not as controlling.
Likewise. the take-up motors must
be smooth in operation., Variations
here are of second order however,
for while they may be noticed on a
steadv tone, they are at such a slow
rate as never to be noticed in pro-
gram. The 30 cycles-per-second flut-
ter of a capstan is right in the mid-
dle of the most acute sensitivity to
disturbing frequency shift, and has
no similarity to the pleasing tremolo
rate around six cycles a second.

It is necessary to make these cap- — ——
stans removable for two reasons:
First, although they bear against the
back of the tape, still they do wear
eventually and must be replaced.
Second. a simple method of operat-
ing al any tape speed must be made
availabie, and different diameter Fig, 3: Overall response curve after equalization; constant current input, 800-ohm oulput
capstans are an answer to this re-
quirement. Fig, 4: Top curve gives unequalized output; botlom curve shows normal NAB characteristic

It would be desirable if all tape
operation could be at a single speed. ’ | | | ” \
Steps to investigate this are being L/
undertaken by committees of the UNEQUALIZED L/
National Association of Broadcasters 50 PLAY BACK
and the Radio Manufacturers Asso- CHARACTERISTIC l
clatiorr and others. But there are /
different applications, and the eco- Y
nomics of the cost of the tape are 40
so important that it does seem at i ,V
this time that two or three speeds A
may be the ultimate answer. This 10 |
corresponds in some measure with V/
the two phonograph disc speeds uni- //

Fig. 2: Portable unit showing amplifier on lelt, tape unit in center and spares on right

0

7/

.0l .03 N .3 I. 3 10
KILCGCYCLES

DECIBELS
(@]

1

versally employed; and the three
film speeds so long in use at 8, 16 20 -
and 35 millimeter operation (al- ,/
though now with television using ’,H PLAY BACK TO DISC A/
film, there is the possibility of still /f"' CHARACTERISTIC V’
another film speed for the 30 frames 10 4( T A

per second).
/
L

To date, tape speeds have of
themselves gravitated into the fol-
lowing niches: 7% in. a second for
home and dictating use, 15 in. a
second for transcription service, 18

in. a second for transcription service, =10
ol .03 . 3 . 3 10

(Please turn to next page) KILOGYGLES

DECIBELS
o]
\\
p—
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NEW MAGNETIC TAPE RECORDER

possibly tied in with 35 mm opera-
tion and 30 in. a second for highest
gquality recordings for FM and for
tape originals. Another speed of
22% in. a second is being consid-
ered as a single intermediate be-
tween the 30 and 18. All of these
speeds may be obtained with Ran-
gertone equipment. A dual-speed
motor of either 900 or 1800 rpm
gives instantaneous two -to - one
speed change with any given cap-
stan. For instance the following
capstans are furnished as standard.
One with a .3183 in. diameter gives
a high speed of 30 in. and a low of
15 in. per sec. Similarly, another
capstan of .1592 in. diameter gives
15 in. and 73% in. speeds.

At a diameter of .191 in. a speed
of 18 in. a second is realized. For
50-cycle operation, these diameters
are all increased to 6/5ths to ac-

Fig. 6: In adjustmen! of head, tilt by means of micromelter screws

{Continued)

Fig. 5 Loop tester
with ends of tape
cemented together
and driven contin-
uously. Short loop
test eliminates vari-
alions in coating

complish the same tape speeds.

If dubbing the tape or disc is the
primary purpose for a maghetic
tape recorder, it is wise to have the
original recording which may never
leave the premises as perfect as the
system permits — and this is at
the 30 in, a second speed.

For disc dubbing, the normal pre-
emphasized NAB recording charac-
teristic is flat to 1000 cycles and
then rises approximately four db
per octave up to 10,000 cycles. The
normal un-equalized playback re-
sponse curve from tape is that
shown in Fig. 4. It is seen that these
readily can be made to jibe. The
overall emphasis from one ke to
10 kc is about 14 db when record-
ing at the outside of the dise, and
this may be moved up manually to
about 16 db for the center recording
lines. Discs made with this set-up

Fig. 7: Showing effect

are unusually clear. There is a defi-
nite reduction in the tendency for
phase distortion.

With this facility of instant mon-
itoring, the tape itself becomes the
obvious gold-fish in the crystal
bowl. For example, at one time it
was noted that there was an increase
in noise every third-of-a-second,
not equivalent to any recurrent me-
chanical movement of the machine.
A study of the tape itself showed
that the tape and the noise were
synchronized. This third-of-a-sec-
ond represented 8912 In. of tape
movement. Upon checking with the
tape manufacture it was determined
that one of the rollers used in the
coating process had a circumference
of 9% in. Investigation disclosed
that it was eccentric and therefore
varying the thickness of the coat-
ing. Variations at other rates have
similarly been found; ie. at 1500
cycles and even as low as 20 cycles
a second! In giving these tape ex-
periences, it must be realized that
this noise is much below what would
normally be observed without in-
creasing the playback amplifier gain
greatly.

Another useful tool in analyzing
the whole tape operation is a con-
tinuous loop tester as shown in Fig.
5. The ends of the tape loop are
cemented together and the tape is
driven around and around. With a
5,000 ft. length of tape, there are
bound to be slow variations in tape
coating and sensitivity which would
cloud up measurements of other
factors. Such a short loop eliminates
these variations.

In connection with the loop tester.
a high-pass frequency filter has
proven most useful. Frequencies be-
low 300 cycles are reduced 50 db by
this filter. If the fundamental of the
recording tone is below this fre-
quency, its fundamental will not be

(Continued on page 64)

of misalignment of heads. Details in story

ALLEN WRENCH \

[

4 -40 THD.

TAPE - :
\'l/l
I’IK\
CAP NUT \ ;
MISALIGNMENT SAME MISALIGNMENT
SENSITIVE SIDE OF WITH TAPE FLIPPED OVER

TAPE AGAINST HEADS
HEAD PLATE

HEAD

SENS|TIVE SIDE
AWAY FROM HEADS

MEDIAN ! POSITION
TO WHICH RECORD
HEAD IS ADJUSTED
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Oil-Filled Miniature Tuning Capacitors

By SIDNEY WALD, Advanced Development Aviation Equipment Engineering, RCA, Camden, N. }.

Development and manufacturing technics for liquid-filled capacitors designed for
high altitude operation up to 40,000 ft. at temperature ranges from —60° to +85°C

INCREASINGLY stringent space
and voltage limitations, particu-
larly in airborne equipment, have
often resulted in the re-examination
of practices in the light of new
technical developments. The concept
of immersing a variable air capaci-
tor in a good liquid dielectrie, such
as mineral oil, falls in just such a
category.

One of the attractive properties
of the air dielectric capacitor is its
electrical stability despite changes
in ambient conditions such as tem-
perature, humidity and atmospheric
pressure. Air is classified as a loss-
free dielectric regardless of fre-
quency so one might well conclude
that the parallel plate air capacitor
is an almost perfect component.
Practically speaking, however, it is
too large in size for what it accom-
plishes. For example, using standard
capacitance formula, and assuming
a spacing of .02 in. and an effective
area of one sqg. in. with a dielectric
constant of unity, we arrive at a
capacitance of 11.2 ppf per sq. in.
The peak voltage required to break
down this gap, (the breakdown
gradient for air is about 138 kv per
inch for .02 spacing) is theoretically
.02 x 138,000 = 2560 volts. Actually,
due to surface imperfections, break-
down occurs at about 1900 volts. At
an altitude of 40,000 ft., this gap
will break down at about 400 volts.

If we substitute a well-processed
mineral oil for the dielectrie, the
puncture voltage rises to a value of
6000 and the capacitance per square
inch more than doubles, going from
11.2 to 24.6 ppf. If we use maximum
stored charge as a figure of merit
for a capacitor, we may achieve a

stored charge gain of 6.6 over air: .

G = C,E,/CaEa. This may be roughly
interpreted as a six to one volume
advantage through the use of oil
immersion, a value not fully real-
ized in practice because of the ne-
cessity for providing a device such
as a sylphon bellows to permit fluid

TELE-TECH . * Oclober, 1848

Showing typical oilfilled tuning capaciiors.

expansion with temperature.

The ligquid-filled variable capaci-
tors described here were the result
of about a year of intensive develop-~
ment work on tuning components
for the XN/ARC-2 aircraft trans-
mitter. Specifications for this equip-
ment called for normal operation
despite variations in temperature
from —60 to +85° C., relative hu-
midity up to 959%, and altitudes up
to 40,000 ft. These requirements
were, of course, only a few of the
more difficult aspects of the devel-
opment. One of our early conclu-
sions was that we would require
receiver-size {uning capacitors to
handle from 2000 to 5000 volts in
the frequency range of two to nine
mec. Maximum capacities ranged
from 200 to 600 ppf.

The development problem re-
solved itself into four projects:

1. Selection of the most suitable
liquid.

2. Development of an adequate
physical purification routine.

3. Design of a container which
would include a rotatable shaft seal,
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‘When

well-processed mineral oil is used as
the dielectric, the breakdown volltage and capacity per square inch is more than doubled

expansion facilities, and
through insulator bushing.

4. Determination of best filling
technic including methods of clean-
ing condenser and case prior to
filling. ’

These four objectives were suc-
cessfully attained but items two and
four were not developed for quantity
production. It Is anticipated that
considerable thought will be Te-
quired there if a large number of
units are to be manufactured.

The selection of the best liquid,
in view of the time available, was
necessarily based on the testing of a
large number of existing compounds
and mixtures, keeping in mind the
temperature range to be covered.
The choice narrowed down to the
light petroleum hydrocarbons, par-
ticularly the naphthas, because this
class of liquid proved to have the
lowest capacity and Q variations
with temperature, and at the same
time was sufficlently fluid at the
lowest temperature checked: name-
ly, —55° C. The chief disadvantage

(Please turn to next page)
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MINIATURE TUNING CAPACITORS

of the petroleum naphthas is their
low dielectric constant, approxi-
mately 2.1.

_ A number of silicon fluids of vary-
ing viscosities were checked as pos-
sible liquid dielectrics. The results
. were disappointing in that the Q
“fell to a low of 650 at —55° C. and
the temperature coefficient of ca-
pacitance proved to be about —1350
PPM/°C. These tests were per-
formed at a frequency of two me.
In contrast, similar measurements
on a good petroleum naphtha gave
a minimum @ of 2600 at —5° and
a temperature coefficient of 600
parts per million per °C. The di-
electric constant of the silicon fluid
was found to be 2.77 as against
about 2.1 for the naphtha.

The problem of treating the com-
mercial fluid to have good dielectric
strength proved that at least three
distinct extraneous substances had
to be removed before any remark-
able voltage breakdown improve-
ment was obtained. In their order of
importance, these impurities are:

1. Solid particles, such as dusts,
lint and fibres. Such material is
present in what would be consid-
ered commercially clean liquids.

2. Dissolved air and other gases,
principally carbon dioxide. The lat-
ter is highly soluble in hydrocarbons.

3. Dissolved water. This type of
contamination has, it is believed,
been much over-emphasized. While
the presence of moisture does re-
duce the ultimate puncture voltage,
it does not have the disastrous ef-
fects of 1 and 2 above.

The basic technic involved in
processing the fluid consists of three
operations. The first causes the lig-
uid to pass through a long column

(Continued)

of silica gel. This substance has a
great affinity for both moisture and
any aromatic constituents present
in the commercial liquid. The re-
moval of these fractions improves
the heat stability of the resulting
dielectric Auid.

The fluid is then filtered through
two micro-porous clay barriers. This
type of filter is commercially avail -
able in a number of graded pore
diameters. For the process heing
discussed, the pore size is of the
order of six microns in diameter. A
sample of liquid after having been
subjected to this treatment offers a
striking visual contrast to the origi-
nal material, The filtered liquid has
such a brilliant appearance that clay
filtration is often referred to as a
polishing process.

The removal of dissolved gases
can best be accomplished by a vac-
uum. treatment at room tempera-
ture. While raising the temperature
would accelerate the release of gas
bubbles because of the reduced sol-
ubility, the petroleum naphthas have
too low a boiling point to permit
application of heat and vacuum si-
multaneously.

The vacuum treatment must con-
tinue until there is no further for-
mation of gas bubbles. At this point
the fluid should attain a puncture
voltage of at least 8500 peak volts
for a parallel plate gap of .03 in. at
a frequency of two mec. It was found
advantageous when checking the
breakdown potential for the frst
time to increase the wvoltage gradu-
ally to its ultimate value.

In case it 1s possible to utilize a
commercial air variable capacitor,
one must be on guard against a
number of pitfalls which do not

occur when the capacitor is used
normally with air dielectric. The in-
sulation material should be inor-
ganic and non-porous, preferably a
high grade of steatite. Likewise, it
is essential that there bhe no air
pockets such as blind tapped holes
in the assembly to make de-gasifi-
cation difficult. Particular attention
should be paid to bearings to be
certain that they will not rust or
seize during the cleaning operation.
Ball bearings should he of stainless
steel.

If sleeve bearings are employed,
contact between similar metals
should be studiously avoided. Bronze
or brass in contact with stainless
steel has worked out well in prac-
tice, The capacitor plate material is
not critical as the petroleum naph-
thas have no action on metals unless
sulphur is present as an impurity.
Most commercial specifications for
petroleum call for a sulphur-free
analysis.

Turning to the design of the con-
tainer, two important considerations
present themselves. One is the pro-
vision for liquid expansion and the
other a gland that permits shaft ro-
tation without liquid leakage under
extreme temperature conditions.
The first problem is undoubtedly the
simplest. Knowing that the petrole-
um naphthas have volumetric ex-
pansion of .009° C., a metallic bel-
lows is selected which will permit
the calculated volume change over
the specified temperature range. It
iz important to so proportion the
movement of the bellows that a suf-
ficient degree of travel is available
from the filling temperature down
to the lowest to be encountered and
likewise up to the maximum ex-
pected.,

The shaft seal in present designs
consists of a spring-loaded synthetic
rubber ring in a cylindrical cavity

Performance curves showing @ and dieleciric constant temperature varialions for some of the various liguid dielectrics tested
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Photos show top {1} and bottom (r) of airborne transmitter with 4 liguid-filled variable capacitors for PA tuning and anlenna coupling

surrounding the shaft. Where low
turning effort is important, the di-
mensioning of the packing gland
parts becomes quite critical. How-
ever, hermetic seals have heen ob-
tained and thoroughly tested where
the shaft torque was less than four
inch-cunces for a 5/32 diameter
brass shaft. When selecting the elas-
tic material for the shaft seal, the
material of which the shaft seal is
made should withstand solvent ac-
tion of the naphtha. It is ordinarily
not sufficient to specify “neoprene”
since this is a general name for
synthetic elastomers and not all
neoprenes are naphtha resistant.

Formulatiens that will not swell
in contact with aromatic gasoline
will prove satisfactory provided
they will remain flexible at the low-
est anticipated ambient tempera-
tures. One other point which is of
importance in the design of the con-
denser case is the provision of
smooth interior surfaces. Re-entrant
shapes which might form bubble
traps during vacuum treatment are
to be avoided.

Assuming one now has a suitable
capacitor assembly, the next prob-
TELE-TECH +

October, 1948

lem is to clean it and fill it com-
pletely with processed fluid. Tt
should be fairly obvious at this point
that the capacitor assembly itself
must be as scrupulously clean as the
liquid with which we proposed to
fill it. This phase of the process
should embody the following steps
as a minimum requirement:

1. A petroleum ether (benzine)
wash to completely degrease the as-
sembly of capacitor and case.

2. Agitation with a water solution
of a good synthetic wetting agent to
permit dusts and fibres to be flushed
away.

3. Flushing with hot distilled
water and subseguent drying in a
vacuum oven at about 110° C. As
an alternative to the vacuum oven,
an ordinary air drying oven may be
used, followed by cooling in a vac-
uum chamber to room temperature.
It is not permissible to handle any
portions of the capacitor assembly
which will ultimately be in contact
with the liquid dielectric.

The actual filling technic will vary
with the quantity of capacitors to
be made and may range from a sim-
ple pouring in of the filtered ligquid
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to an elaborate piping system with
automatic controls. All that must be
remembered, however, is that the
assemblies are {to be completely
filled with fluid and must be free of
all bubbles. To be certain of meet-
ing this condition, the filled capaci-
tor is subjected to a prolonged vacu-
um treatment prior to being sealed
off.

After completion the capacitor
assembly is subjected to a number
of electrical and mechanical tests.
Some typical test results are tabu-
lated below:

Test frequency: 2 mc

Capacity (min.}: 50 ppf

At 25° C. (max.): 600 puf

Plate spacing: .030 in. (Hammar-

lund type HFB)

Operating voltage: 7500 volts
(peak)
Puncture wvoltage: 8500 wvolts
(peak)

Q (at 25° C.): 3500

Temperature range: —55 to +85°
C.

Temperature coefficient of capac-
ity: 640 ppm negative per deg.
C.

(Continued on page 57)
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FCC Hears TV Reallocation Views

Manufacturers and networks agree to need for new stand-
ards; urge 12 channels should be retained; disapprove
proposal to freeze TV actions; disagree on UHF timing

By ALBERT FRANCIS

TO REVISE OR NOT TO REVISE
TV allocations was the subject of
the conference held in Washington
September 13 and 14 in which the
Federal Communications Commis-
sion called upon the television in-
dustry to state its views regarding
the modification of existing rules
and standards. Present regulations
omit the effect of tropospheric*
propagation. Should this factor and
the possible interference arising
from it be included in revised Rules?

The conference centered around
the three issues listed by the FCC
as follows: (1) Should the rules be
revised prior to a decision on Dock-
ets 8975 and 87367 (2) If rules are
to be revised should pending appli-
cations be processed or frozen? (3)
What should be done so that revised
rules can be based on best engineer-
ing information?

For the hurried reader let us at
once get the answers to these issues
by jumping for a moment to the
closing remarks of FCC chairman
Wayne Coy made after all parties
had been heard. It appeared that
there was: (a) disagreement con-
cerning the processing of pending
applications; (b) agreement that
engineering conferences should be
held, and only after this had been
done would a decision on revising
the rules be made. It was estimated
that a revised allocation plan would
take the FCC nine months to pre-
pare.

Chairman Coy’s opening state-
ment pointed out that our position
today is (a) We have 12 channels in

*TROPOSPHERIC PROPAGATION, which permits
reception of TV or higher frequencies at greater
than eground-wave distances, is that which takes
place, In a somewhat erratic manner, in the at-
mosphere. It is due to '‘bending” of the waves or
transmission through ‘‘ducts’”” whieh often follow
temperature inverslons and other meteorological
conditions. It is not the same as Ionospheric Propa-
gation due to reflection from sporadic E or Fo
fayers.
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FCC Directional
Antenna Ruling

Asked to clarify its stand
on the directional type of an-
tenna for television broad-
casting, the FCC declared on
Sept. 13 that: “According to
rule 3.606 directional anten-
nas will be authorized to in-
crease a station's coverage.
But application for the use of
such an antenna to make pos-
sible the adding of a channel,
which otherwise would not be
allocated, will be rejected.”

the VHF region. Construction au-
thorizations number 116, with 304
applications pending. (b) Geograph-
ical allocation plan now pending
strives for maximum number of sta-
tions. Minimum distance between
stations has now been so reduced
that tropospheric interference is ex-
perienced. (¢) Conflicts exist within
industry to obtain stations having
large service areas and at the same
time a large number of assignments
are desired in various cities; con-
flicting proposals have heen ad-
vanced by engineers on increasing
power, directional antennas, tropo-
spheric interference, and closer
spacing between stations.

K. A. Norton, Freguency Utiliza-
tion Research Section, Central Re-
search Propagation Sales, National
Bureau of Standards, presented the
results of his research on the effi-
cient allocation of TV stations. In
this thorough-going report it is
stated that for covering the largest
areas there is needed: (1) the larg-
est available power and the greatest
antenna height and (2} sufficient
spacing between stations to avoid
mutual interference.
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George P. Adair, consulting engi-
neer, suggested that assignments in
the UHF band would place an un-
fair economic burden on the smaller
cities; that it was too late to con-
sider tropospheric effects in Area I
and parts of II, and that difficulties
should be minimized by the use of
directional antennas and by allocat-
ing power according to the needs
of the area.

E. K. Jett, WMAR-TV, ex-FCC
Commissioner, recommended that a
metropolitan station be protected
throughout its metropolitan area;
that 500 p.v/m contours be protected
but not 5000 wv/m contours; the
FCC might have to have different
standards for different areas; grant
applications that do not interfere
with the 500 pv/m contours of other
stations. In Jett’s interesting and
helpful testimony a group of let-
ters from listeners located more
than 30 miles from Baltimore were
introduced. Reception was reported
in northern New Jersey, Pennsyl-
vania, ete. This was due fo tropo-
spheric effects. Only one listener
complained of interference! Jett
thinks there should be more field
tests but the processing of new ap-
plications should not await further
“proof of performance” tests; the
100 to 1 ratio is too high; we should
not strive for “ideal” reception and
that 150/75 mile spacing rule is
satisfactory.

W. S. Duttera, NBC-RCA, testi-
fied in favor of revising the stand-
ards to include tropospheric effects,
possibly employing interim stand-
ards; in favor of 150/75 mile spac-
ing; directional antennas which will
provide for additional transmifters;
in favor of an industry committee to
work with the FCC.

R. F. Guy, of NBC, speaking for
the Television Broadcasters Assn,,
recommended that the rules be re-
vised, taking tropospheric effects
into account; spacing of 150/75
miles is satisfactory at present, what
interference there is will have to be
accepted; engineering information
should be pooled; directional anten-
nas can be constructed to meet CAA
regulations.

T. A. M. Craven, Cowles Broad-
casting Co., said the public’s stake
in TV is high and must be protected
by the FCC; rural areas must be
served; the minimum number of
channels needed is about 50. The
only solution to national coverage
was adding to the VHF the UHF
band.

W. B. Lodge, CBS, very realistic-
ally said that the future course of
television has to be down one of

(Continued on page 60)
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MILITARY PROCUREMENT PROGRESS—Approval
of the establishment of a top-level advisory committee
representing all branches of the electronic-radio manu-
facturing industry to aid the Munitions Board, agency of
the Armed Services in coordinating mobilization of
industry and procurement, and the National Security
Resources Board was assured at the deadline of this
issue of TELE-TECH., With a membership of between
25 and 28 leading executives of the electronics-radio
manufacturing industry, the committee was organized
to represeni both the large and small manufacturing
companies, particularly those in the latter category
engaged in specialized radio fields, and the components
and parts manufacturers. Since the fields are quite far
apart, a separate advisory committee of manufacturers
was being set up for the wire communications (tele-
phone and telegraph) industry.

ADOPTION OF POLICY—Appointment of Elec-
tronics Manufacturing Industry Advisory Committee
to the Munition Board and NSRB was slated to imple-
ment sanction of the policies advocated by the Radio
Manufacturers Association’s mobilization committee,
headed by Western Electric’s Fred Lack and with RCA-
Victor's Folsom and Hazeltine’s MacDonald as top
leaders. This RMA plan advocates that the Army, Navy
and Air Force endeavor to spread as widely as possible
the flow of procurement contracts for military electronic-
radio equipment {o as many manufacturing companies as
possible—in other words to encourage military produc-
tion by the smaller plants. This would gear up the
nation’s electronic-radio industrial potential to full
strength to be ready for any future war emergency.
National Security Resources Board helped along this
objective with its plan for so-called “phantom” con-
tracts running into several billions of dollars under
which potential suppliers of the Armed Services would
be advised as to the specifications, amounts of equip-
ment to be contracted for from each producer, the
material and manpower and component requirements
of the manufacturers.

STATUS QUO FOR PRESENT TV SYSTEM—Despite
fanfare slated to accompany FCC hearings which started
Sept. 20 on progress being made by television industry
and particularly manufacturers in high-band (475-890
mc) television, every indication was that the FCC would
not be precipitate in pushing along the “upstairs” move
of video because of the impact on the television industry,
manufacturers and broadcasters, which has the promise
of becoming the nation’s outstanding “boom” enterprise.
The decision late in August of the British to maintain

TELE-TECH + Ociober, 1948

Latest Radio and Communications News Developments

Summarized by Tele-Tech's Washington Bureau

LETTER

television for a number of years on their present 405-
line system so as not to make the present video receiving
sets obsolete was considered an excellent guidepost and
the British viewpoint last year that color TV needed
further development, research and field testing, it can
be recalled, was possibly a significant element in the
FCC’s later determinination along the same line of
reasoning. )

TELEVISION PIECE DE RESISTANCE OF REG-
ULATORY AGENCY—Video and its problems became
the FCC’s major topic of study in the latter part of last
month. First came the mid-September informal engi-
neering conference to review the 2l%-year old technical
standards of TV, together with tropospheric conditions
and channel allocations of present band assignments.
Then the Sept. 20 proceedings with top-flight luminaries
of TV industry such as Dr. C. B. Jolliffe, RCA executive
vice-president in charge of RCA Laboratories, Philco’s
engineering vice-president David B. Smith, CBS di-
rector of engineering Lodge, DuMont’s research di-
rector Goldsmith, WOR chief engineer and TBA presi-
dent Poppele with technical developments toward even-
tual high-band TV were to be described to the FCC
but it was brought out that it would take at least a year
for formulation of allocations and standards. However,
the concensus was that the problems of producing
high-band receivers and converters would consume five
to 10 years before high-band TV would become com-
mercially useful. :

MOBILE RADIO ORAL ARGUMENT—Myriad of
mobile radio services, which are now being used by
many of the country’s vital industries and utilities as
one of their communications lifelines, is slated to appear
before entire FCC in series of oral arguments starting.
Oct. 6 and scheduled to last from week to 10 days, on’
Commission's proposed allocations and rules and reg-
ulations. Demand for mobile radio frequency space
has been tremendous and several major segments of
mobile radio users are dissatisfied with proposed alloca-
tions. FM broadcasters again are expected to wage
fight to oust mobile-safety services like police, fire and
forestry out of former FM low-band but FCC is certain-
to turn cold shoulder on pleas. Television industry will
present, undoubtedly, experience of interference from
some mobile services despite its surrender of video
channel 1. Amateurs may repeat proposal of the taking
over of channel 2 for mobile service to eliminate inter-
ference but FCC, with its desire to boost video, would
be cool to such ideas.

ROLAND C. DAVIES
National Press Building Washington Editor
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New Lab and Test Equipment

Cathode Ray Stethescope
Production of the cathode ray stethoscope,
L¥pg

a new instrumment which combines a

5-in. cathode-ray oscilloscope and the Teiler
stethoscope, has heen announced. The unit
can be used in ¢onjunction with a stetoscope
probe and earphones, enabling the operator
to see and hear the signal simultaneously.—
Feiler Engineering Co., 917V George St., Chi-
cago, Il

Test Equipment Rack

YWhen mounted on top of a workbench, the
six instruinents in the W3-18A test equip-

ment rack are within easy reach of the opera-
tor whether he is standing or sitting. A
Aush-fitting front panel which exnoses aniv
the faces of the equipment i3 hinged and
easily remoavable. Canstruction is of melal;
Lthe front panel is satin-aluminum and the re-
mainder is Dblue-gray hammeroid finished
steel. It is approvimately four ft. wide,
three ft. high, and one [t. deep. The lower
shelf is eight inches above the bench top.—
RCA Yictor Div., Radic Corp. of America,
Camdaden, N. J.

Multitester

A scale for making resistance measure-
ments as high as 50 to 1,000 megobms with-
out lhe use ol tubes or hatierics is one of the
lfeatures of model 450 HI-MEG multitester.
Available In three meter sensitivities (1,000;

5,000; 20,000 ohms per volt), these multi-
teslers use germanium crystal rectifiers tor
the meter and consequently are free from the
usual frequency and temperature errors that
exist with conventional multimeters. High
degree of accuracy is maintained by Individ-
ually ealibrating shunts and multipliers
within  1%.—Radio City Products Co., 152
West 25th St., New York 1, N. Y.

Capacitance Test Bridge

Capacitances from lupf to 10,600 uf may be
measured by the 1611-A capacitance test

bridge with an accuracy over the entire range

of F(1%t+31uuf). Dissipation factor range is
0 to 60% and the frequency of the test voli-
age is 60 cycles. A provision is made for the
introduction of a polarizing voitage tor meas-
urement of electrolytic capacitors. The unit
is completely self-contained and features a
unique zero-compensating circuit that bal-
ances out the initial capacitance and dissipa-
tion factor ai zero setting of the dials.—
Genernl Radio Co., 275 Massachusetts Ave.,
Cambridge 39, Mass.

Cathode Ray Oscillograph

A B UP cathode ray tube is utilized in the
new Hickok mode)l 505 cathode ray oscillo-
graph. Phonograph pick ups and microphones
can modulate the wide and narrow band FAf
oscillator which is huilt into the unit and a
self contained mixer cireuit Cfacilitates FA
vutput with any good signal generator. The
demodulatoer  enables any rf signal ta be
viewed and a signal fracer jack permits any
signal being viewed to be heard by phones.
There is a sinusoidal sweep generator with
phasing control and a three range frequency
compensated attenuator network in the wver-
tical amplifier.—Hiclkok Electrlcal Instrument
Co., 10528 Dupont Ave., Cleveland 8, Ohio.

High Fidelity STL Developed for FM Broadecasting by Federal

A high fidelity studio-to-transmitter radio link meeting «all applic-
able FCC requlations for FM broadcasling has been developed
by Federal Telecommunications Laboratories, Clifton, N. J. Desig-
nated FTL-11.A, it operates in the 940 to 952 mc bamd. The out-
standing feature claimed is its high quality-combining low distor-
tion eand noise characteristice with a wide audio frequency
bandwidth. Measurements taken of this equipment indicate that
the distortion in the overall system is less than 0.5% for all fre-
quencies between 50 and 15.000 cycles, with the noise level 65
db below 100% modulation,

The fransmitter consists of a direct frequency modulated.
crysidl-conlrolled klystron oscillator with « power ouput of
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approximately 3 watts at any frequency within the 940 to 952
mc band. All necessary iransmitter monitoring facilities are in-
corporated in this uni#t including provision for power and fre-
quency medsurements, vacuum {ube metering, and aural moni-
toring.

The receiver is a single superhetrodyne utilizing the same type
klysiron as employed in the fransmitter as a local oscillator.
Preselection is incorporated to reduce the possibility of spurious
interference. Automatic frequency control mainiains the relative
stability of the receiver and transmitter within 0.01 percent. As
in the transmitter. all necessary mormnitoring f{acilities are included
in this unit. '

TELE-TECH -+ October.
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I'P Capacitor Assembly

For the past ten years Mallory FP Capacitors have set new standards of dependability.
Now new improveinents make them more reliable than ever.

Yours for the asking!

Send for the Mallory Capaciior
Catalog, whieh contains useful
data on all types of Mallory Ca-
pacitors—sizes, elecirical char-
acteristics, test
moeunting hardware.

measurenments,

TELE- TECH + October, 1948

(1) New design anode tabs cannot break [rom
vibration.

(2) Ample air space retained for gas expansion
at elevated temperatures.

@ New steking method between anode and tab
permits higher discharge currents.

(@) Improved high surge separator material better
at high temperatures. '

(5) Unique processing improvements provide still
better performance at 85°C. No voltage de-
rating required by Mallory I'P capacitors ai
this temperature. (Including the 4501 rating.)

@ Lower tab to terminal contact resistance for
sensitive Cireuits.

@ Lxtra heavy rubber seal for high temperature
and ripple conditions with venting f[eature
preserved.

Heavier cathode tab for better-tab to ring weld,
lower resistance and more rugged mechanical
constiuction,

(9) Special etched cathode (all woltages) reduces
loss of capacity under high ripple conditions,
lowers RI" impedance and remartably reduces
intersection coupling.

Increased FP anode ratio of 12 to 1 at 450V
and 15 to I at 150V provides better design
factors.

Still cost no more. Mallory FP capacitors have given exceptional performance
at prices comparable to ordinary capacitors. These new improve.
ments liave all been accomplished without extra cost to the user.

MA I_l_o CAPACITORS

(ELECTROLYTIC, OIL and WAX)

P. R. MALLORY & CO., inc., INDIANAPOLIS 6, INDIANA
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Reports On German Klystron
and Crystal Research Available

German wartime developments in
velocity modulated tubes (klystrons)
are the subject of one of two reports on
German electronics research now
available to the public, the Office of
Technical Services, Department of
Commerce, announced recently.

The second report deals with war-
time research and manufacture of
crystals. Both reports were made by
representatives of the Vacuum Tube
Development Group of Columbia Uni-
versity.

The XKlystron report has been con-
densed from a variety of Allied in-
telligence reports and indicates that
German development in this fleld was
fundamentally influenced by Allied
improvements as successive tube mod-
els were captured.

Separate accounts deal with work at
various German research centers. An
index of the Klystrons discussed and
their operating characteristics is pro-
vided at the end of the report.

The report on crystals is also a con-
densation from various sources. It dis-
cusses the stringent economy exercised
by Germany over the usc of natural
quartz due to the absence of deposits
in countries under Nazi control, and an
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inability to replenish stocks from
Brazil.

According to the report, Germany’s
crystal manufacturers lagged far be-
hind their Allied counterparts in the
application of modern test apparatus to
the quantity production of crystals.
The quality of workmanship, however,
was indisputably high. This report
dealt with the German quartz industry
1940-1944; synthetic quartz crystals;
the production of crystal units by Steeg
and Reuter and by Zeiss at Jena; quartz
crystal clocks; millimeter waves by
crystal oscillation; and crystal detec-
tors.

Section Authorization Asked
at Nebraska IRE Meeting

An organizational meeting for the
establishment of a new section of the
Institute of Radio Engineers has been
held in Omaha, Nebr. A petition was
circulated among the 40 people who at-
tended the meeting, requesting the na-
tional board of directors of the IRE to
authorize the formation of an Omaha-
Lincoln section., John A. Green, sec-
retary-treasurer of Region b, assisted
George Hixenbaugh, chairman of the
Cedar Rapids section, and T. A. Hun-
ter, regional director with organiza-
tional activity.
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Audio Society Hears Talks on
Recording

The first fall meeting of the Audio
Engineering Society was held Septem-
ber 14 at the Western Union Audito-

rium, New York City. Mr. R. A Lynn
of the National Broadcasting Co., in

presenting a paper on ‘“Vertical vs
Horizontal Recording”, pointed out
that in a blindfold listening test he
would be unable to tell which system
had been employed in making the re-
cording provided the eguipment used
was comparable on the basis of cost
and design.

In another paper, Mr. V. J. Liebler
of Columbia Records, Inc. showed the
development of the new long-playing
microgroove recordings to be the result
of recent technological advances in re-
ducing pickup needle pressure. His
talk was supplemented by a demon-
stration of classical, popular music and
speech LP recordings using a new non-
resonant tone arm developed by W, S,
Bachman, director of research. Colum-
bia Records, Inc.

Tube Sales Low During July

Radio receiving tube sales dropped to
9,637,244 in July due to vacation plant
shutdowns in the radio industry and
other seasonal marketing conditions.
June sales were 15,114,272,
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Members of the 25¢h Board of Directors of the RMA, 1948-49
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Introducing the 7¢eta

FEATURING...

v a-c and d-c amplifiers

¥ Built-in voltage-calibrator

v Three horizontal and three
vertical input choices

v Recurrent or driven sweep

v Z-axis modulation

v Brilliant traces

probe

v Provision for photography

v Automatic beam blanking
v High-sensitivity amplifiers
v High-impedance input

TYPICAL APPLICATIONS REQUIRING TYPE 250...

Application No. 1: If a machine component is to be stud-
ied for iis reaction under shock-load conditions, what
characteristics must the oscillograph have?

Characteristics required :

1. Single sweep. variable in duration. The single sweep
of the Type 250 is continuously variable from 1 second to
20 microseconds,

2. Adequale light output. The Type SCP-A Cathode-ray
Tube in the Type 250 operales at 3000 volts accelerating
potential for brilliant traces.

3. High-sensitivity amplifier. Type 250 provides either d-c
to 200 kc at I d-c volt/in. sensitivity, or 5 ¢ps to 200 kc
at .02 rms voll/in. sensitivity.

4. Automatic beam blanking, so that the f{luorescent
screen is excited only when signal is present on driven
sweeps. This too is a feature of the new Type 250.

Application No. 2; Quantilative measurements and per-
manent records are fo be made of the waveforms at vari-
ous points in an electronic circuit.

Additional characteristics required:

1. Built-in voltage-calibrator that can be switched in be-

fore attenuator and gain control of Y.axis amplifier —a
feature of the Type 250.

2. Provision for photography. Du Mont Types 271-A and
314 Oscillograph-record Cameras are designed to fit the
Type 250.

3. d-¢ levels, a-c signals, or both, can be recorded with
the new Type 250.

Other possible applications of the new Type 250...
Since the Type 250 was designed as a versatile general-
purpose oscillograph of laboratory quality, it therefore
has a wide range of applications in such fields as medi-
cine, biology, welding, mechanics, and many other fields
where a high-quality instrument for medium- and low-
frequency work is required.

: . Why not consult us now about the possibility
of applying the new Type 250 1o Your particular
problem? Detailed specifications on reéues!.

L J

A X o e

’ PRICE: $635.00 with Type SCPI1-A tube..Cat. No. 1303-E.

©AI.LEN B. DU MOMNT LABCORATORIES, INC

MONT LABORATORIES,
CAB!E ADDRESS

INC., PASSAIC, N.
ALBEEDU NEW YORK N "( u.s
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General Eleciric Television Lighting Conference held at
Park, September 13-14 was attended by 80 engineers who re-
ceived basic information on studio lighting technics, They were:
Top Row: R. ]. Dietenthaler, GE. Chicago; P. Huhndorff, KLEE-TV,
Houston; J. W. Howard, GE. Los Angeles; J. H. Tudor, KLEE,
Houston; H. C. Vance, RCA Tube Dept.; L. Wingard, WGAR.,
Cleveland: G. Lewis, WCAU.TV, Philadelphia; K. R. Dunphy,
Canadian GE. Toronto; BR. R. Thalner, Farnsworth Television &
Radio Corp.; R. M. Morris, ABC: C. A. Rackey, NBC: Beatly;
L. H. Nafzger, WBNS, Columhus, Chio; A, L. Hummerschmidt,
NBC; R. E. Shelby, NBC; M. S. Mcllwain, GE, Cleveland—
SECOND ROW FROM TOP: H. B. Fancher, GE, Syracuse; G. A,
Davis, WCPQ, Cincinnati: P. G. Adams, WEWS, Cleveland: J. H.
Roe, RCA Victor: J. L. Bowden, WKBN, Youngstown, Ohio: L. E.
Kilpatrick, WSAZ, Hunlingion, W. Va.; G. E, Makingon, WEWS-TV,
Clevelend: N. McNaughten, NAB; G. M. Nixon, NBC; E. F. Kock,
Century Lighting, N. Y., N. Y.: L, M. Druckenbrod, Jr,, Austin Co.,
Cleveland; J. E. Risk, WSD-TV, St. Louis, Mo.; S. Davidson, WPIX,
New York: A. B. Allen, WWI]-TV, Detroit: P, Adanli, GE, Schenec-
tady: C. M. Crysler. GE, Pittsburgh—MIDDLE ROW: J. F. Wiggin,
GE, Syracuse; O. P. Kidder, Jr.. GE. Schenectady: C. R. Stover,
GE, Chicago; C. C, Bopp. Crosley Broadcasting Corp., Cincinnati;
S. H, Hazleton, GE. Ocdkland, Cal.; D. Newborg, RCA; W. R.
Walker, GE, N. Y.; K. Kiggens, Television Assoc., Inc., Chicago:
H. Holland, WFBM, Indianapolis; G. E. Ryan, WBBC, Flint, Mich.;

FCC Hearings on New Rules

Nine proposed rule-making proceed-
ings which were announced last Spring
by the FCC are scheduled for oral

Produets

Nela ¥

il

Cornell-Dubilier Adds

Cornell - Dubilier

R. L, Casselberry, GE, Syracuse; Noth: H, R. Weibel, GE, Kansas
City; F. R, Walker, GE, Cleveland; G. J. Stoetzel, CBS.TV; L.
Cooke, GE, Boston: J. S. Hill, WHKK, Akron, Chio: R. M, Pierce,
WGAR, Cleveland; SECOND ROW FROM BOTTOM: R. A. Fox,
WGAR-WJR-KMPC, Cleveland: W. C. Eddy. Television Assoc..
Inc., Chicago: T. G. Veal. Eastman Kodak, Rochester; P. G. Arvid-
son, WOC.TV, Davenport, Iowa:; P, R, Holmes, GE, Philadelphia:
G. H. Gill. Kliegl Bos., New York. N. Y.: B. W. Saveland. Austin
Co.. Cleveland; W. T. Meyer, Architect, N. Y., N, Y.; M. W.

- Kitchen, NBC-WTAM, Cleveland; J. W. Fleming, Philips Labs Inc.,

Orvingion-on-Hudson, N. Y.: Vanzile; A, S. Austin. Austin Co.,
Cleveland: E. C. Frase, Jt., WMCT, Memphis, Tenn.; T. Friedman,
Cleveland: J. B. Epperson, Scripps-Howard Radio, Inc., Cleveland;
W. P. Williamson, Jr.. WKBN Broadcasting Corp.., Youngstown,
Ohio; E. Price, Display Lighting Inc., N, Y., N, Y.; BOTTOM ROW.
R. E. Snyder. Central Broadcasting Co., Des Moines: D. G. Reik,
GE. Syracuse: R. A. Plank, WFUE, Grand Rapids; M. A, Mayers,
Display Lighting Inc., N. Y., N. Y.; R. E. Lauth, WHIO, Dayton, I.
W. Bateman, Canadian GE Co.. Toronte; J. M. Sherman, WICN,
Minneapolis; L. Biederman, Paul Bunyan Network, Traverse City.
Mich.: R. ]. Brown, GE, Syracuse; C. H, Singer, WOR. N, Y., N. Y.;
E. Altman, Capitol Stage Lighting Co.. N. Y., N. Y.; R. G. Berk,
WAKR, Akron: L. L. Knopp, WAKR, Akron; S. Gerstin, Tele-Tech,
N. ¥.: W. L. Braun, WAAM-TV, Baltimore; H. F. Tank, WWIJ-TV,
Detroit; D, A, Weller, WISN, Milwaukee.

Coming Events

Oct. 6-8—RMA Fall Conclave, Roose-

Electric  Corp., velt Hotel, N, Y., N. Y.

argument commencing Oct. 6, The pro-
posed rules were published in the June
23, 1948 issue of the Federal Register
which may be purchased by mail or in
person from the Superintendent of
Documents, Washington 25, D. C. The
nine proposed rules concern general
mobiled radio service, domestic public
mobile radio telephone services, land
transportation radioc services, industrial
radio services, public safety radio serv-
ices, and allocation of frequencies he-
tween 25 and 30 mc, 44 and 50 mc, 152
and 162 mc, 72 and 76 mc, and the
450-460 mc band.

TV Stations on the Air

Completion of WNBQ’s 70-ft. tele-
vision-FM antenna mast atop the Civic
Opera Building, enabled NB(C’s Chi-
cago outlet to transmit a test pattern
to midwestern viewers in September.
WENR-TV, NBC’s Chicago station, in-
itiated transmissions to the Chicago
area on Sept. 17. KFRE, Fresno, Cal.
will probably be on the air about the
first of next year with the first postwar
50 kw AM transmitter to be shipped by
General Electric.

Construction of KTTV's officestudio
and transmitter plants is scheduled for
completion in October at a cost of more
than $250,000. The Los Angeles sta-
tion’s transmitter site atop Mt. Wilson
is considered by the station as the best
location in Southern California.

52

South Plainfield, N. J. is offering light
duty vibrators, heavy duty vibrators
and vibrator power supplies to the
trade through its regular jobber and
manufacturing channels. The light
duty vibrators are a development of
the C-D engineering laboratories.

Rochester IRE Meeting

Fall meeting of the IRE scheduled at
the Sheraton Hotel, Rochester, N. Y.,
November 8, 9 and 10, will feature im-
portant technical papers, by engineers
from Emerson, Franklin, RCA, Syl-
vania, Philco, General Electric, Colo-
nial Radio, Hazeltine, Bell Telephone
and Stromberg-Carlson who will dis-
cuss various aspects of radio and com-
munication problems.

=

BTAATHEL 5B MILROTI PiEA 4 8 a0

Oct. 18-22—American Institute of Elec-
trical Engineers, Fall Meeting, Hotel
Schroeder, Milwaukee, Wis.

Oct. 18-21-—Associated Police Com-
munication Officers, Annual Meeting,
Houston, Texas.

Nov. 4-6—National Electronics Confer-
ence, Annual Technical Forum,
Edgewater Beach Hotel, Chicago.

Nov. 8-10—IRE and RMA Engineering
Dept., Rochester Fall Meeting, Shera-
ton Hotel, Rochester, N. Y.

Nov. 14-20—National Radio Week,
sponsored by the RMA.

Nov. 29-Dec. 1—Conference on Elec-
tronic Instrumentation in Nucleonics
and Medicine, Engineering Society
Bldg., 29 W, 39th St., N. Y, N. Y.

Dec. 10-11—Southwestern IRE Con-
ference, Baker Hotel, Dallas, Texas.

Model of The Western Union Television Radio Relay Network designed and built by the
Philco Corporation. The system provides two video chunnels between Philadelphia and
New York and employs two repeater stations at Neshanic and Mount Laurel. New Jersey
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Earl R, Mellon, president of Weston Electri-
cal Instrument Corp.; W. H. Goodwin Jr.. re-
tired vice president in charge of research

and engineering; and Edward F. Weston,
chairman of the board of direclors are shown |
left to right at ceremonies marking 50th year
of Mr. Goodwin's association with Weston

New Franklin Sales Offices

Norman H. Lawtfon, vice-president
in charge of sales of A. W. Franklin
Manufacturing Corp., and the Franklin
Airloop Corp., manufacturers of radio
sockets, components, stamped circuits,
and the new push-button and radial

N. H, Lawton H. D. Sarkis

television selectors, Long Island City, |
N. Y., announces the appointment of
sales engineers: Harry A. Lasure, Los
Angeles, for California and the western
states; Henry D. Sarkis, Chicago, for
the mid-western states; Dixie M. Hil-~ ‘
liard, Jenkintown, Pa., for the state of
Pennsylvania; David Sonken, New |
York City, for metropolitan New York;
William (Bill) Franklin, Syracuse, N.
Y., tor New York state; Harry Gerber,
Boston, for the New England states.

Laurance S. Racine, sales manager of the
Chicago Transiormer Div., Essex Wire Corp..
has been appointed chairman of the Trans.
former Section, RMA Paris Div. for 1948-49

TELE - TECH October;” 1848

-z'fEngmeered to the nghest FM and AM Bruadr.ast Standards |

Model 650
[Oulpui -46 db)-

FEATURES LIKE THESE
WIN TOP RATING

by Statisn and Hetwork Engineers!

Flat out to 15 kc! Extremely high output! Impedance selector! Dual-
type shock-mount! Remarkably rugged! Individvally calibrated!

Developed in cooperation with station and network
engineers, the new “650" and “645” meet exacting re-
quirements of modern high fidelity FM and AM broad-

cast service. Proved in studio and remote use. Polar

pattern is non-directional at low frequencies, becoming
/ directional at high frequencies. Recessed switch gives
instant selection of 50 or 250 ohms impedance. Exclu-

sive Acoustalloy diaphragm withstands toughest use.
Many other important features assure the ultimate in
broadcast quality. Satin chromium finish. Fully guaranteed.
Model 650. Output level —46 db, List
Model 645, Cutput level —50 db. List

Broadcast Engineers: Put the 650" or 645" to the test in your staifon.
Know the thrill of using the newest and finest, Write for full details,

5

ts;crlo-volc!, INt., am:nunnu MICHIGAN
Export: 13, Ea:i -inm 54., New Tor& 18, u S.A. c:.ua.. Arfula

'I.%:_-t .:::;:: e
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TELEVISION-RADIO PRODUCTION BOX SCORE

(RMA Members)

Receiver 1948
Production Jan. Feb. March April May lune July Avugust  Totals
Television 30,001 35,889 52,137 46,339 50,117 64,353 56,089 64,953 399,938
Conscles 13,261 10,295 15,304 12,536 12,535 11,256 10,234 12,489 85,375
Table M. 16,740 25,594 37,833 33,803 37,642 47,588 42,193 52,464 248,939
AM & FM 1,339,256 1,379,605 1,633,435 1,182,473 1,096,780 1,113,870 1,683,438 934,997 9,363,854
AM-FM 136,015 140,629 167,185 90,635 76,435 90,414 74,988 110,879 881,i80

Your BUD Distributor Has Them!

® Scarcity of steel is a major problem today.
Yet, right now . . . when it comes to sheet
metal equipment . . . your BUD Distributor
has this problem licked!

We at BUD RADIO, INC., make 337 dif-
ferent sheet metal products and 290 of them
are available, at this time, for immediate de-
livery. That means that 869 of the cabinets,
chassis, utility boxes, carrying cases, etc. are
either in stock at your distributor or available

to him for tmmediate delivery, from us.

Don’t wait . . . now is the time for you to

satisfy your needs for sheet metal equipment.

See your BUD distributor today. Compare
QUALITY. AVAILABILITY.
Compare PRICE. You, too, will agree that

Compare

it is wise to:

BUY THE BEST ... BUY BUD!

We welcome the opportunity to quote on special sheet metal items in

production run quantities.

The :

of Perfection

BUD RADIO, INC.

2124 E. 55th St., Clevelond 3, Ohio

BUD Cabinets

BUD Utility Cabinets

www americanradiohistorv com

the National

Dr. Willard H., Bennett of
Bureaun of Standards adjusts the
simplified, flexible radic-frequency spec-
trometer for detecting, separating, and
identifying negaiive atomic¢ ions of the
heavier atomic elemenis, Experiments be-
gun by Dr. Bennstt in 1946 resulted in
development of an experimental method
of identitying and separating such jons
within distances of a few centimeters

new

San Francisco Audio Group

The recently-organized San Fran-
cisco section of the Audio Engineering
Society ratified the national constitu-
tion and took a listening test of 20
different commercial loudspeaker types
at its August meeting. A new “tweeter-
tweeter” speaker, developed by two
San Francisco engineers was described
and demonstrated.

RMA Export Commitee

Appointment of personnel of the
RMA Export Committee for 1948-49
has been announced by RMA President
Balcom. James E. Burke of the Stew-
art-Warner Corp. has been re-appoint-
ed chairman and E. E. Loucke of Zenith
Radio Corp. has been named vice-
chairman. The Export Committee dis-
tributes special statistics to its mem-
bers every month on U. S. radio
exports.

Philco TV Production Gains

Philco television production is ex-
ceeding 4,000 receivers a week, repre-
senting a production rate of over 200,-
000 s~is a year.

NEW NAMES AND ADDRESSES

Arthur C. Ansley, founder and presi-
dent of Ansley Radio Corp. has an-
nounced the formation of a new com-
pany, the Arthur Ansley Manufactur-
ing Co., of Doylestowrili, Pa.

* W

Sylvania Electric Products, Inc., has
opened a new plant at Ottawa, Ohio,
for the construction of television view-
ing tubes.

* (] sk

Cook Research Laboratories, Chi-
cago, is expanding its facilities at 1457
Diversey Parkway with the addition of
a one-story structure,
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Teivo M. Liimatainen, formerly of
the Sylvania Products Co., has been
appointed to the staff of the Electron
Tube Laboratory, National Bureau of
Standards, He will take part in the
engineering and development of micro-
wave tubes.

Victor E. DelLucia has been named
president-director of Northeastern Re-
search, Inc. (not “Northwest” as stated
in August Tele-Tech), 20 Bouton
Street, South Norwalk, Conn.

D. Gordon Clifford,
formerly chief engi-

Frank W. Walker
has joined the Mo-

neer of Indusirial {orola Corp. as radio
& Commercial Elec- communication en-
trenics has become gineer in state of
field engineer for Michigan. Formerly

Lenkurt Electric Co.
of San Carlos, Calif.

he was associated
wilh Greyhound Bus

Rear Admiral Ellery W, Stone
(USNR) has been elected president and

General William H. Harrison has been-

named chairman of the board of Fed-
eral Telephone & Radio Corp, and its
manufacturing and sales subsidiary,
the International Standard Electric
Corp. '

Mitchell P. Miller has been appoint-
ed manager of product design for the
service and parts division of Philco,
Corp. He joined Philco in 19823,

Thomas Morrin has become chair-
man of electrical engineering research
at Stanford Research Institute, Calif.
He was formerly chief of the micro-
wave engineering dept. of Raytheon
Mitg, Co., Waltham, Mass.

Two sales and engineering appoint-
ments have been made in the industrial
and transmitting tube division, General
Electric Co A. C. Cable has been ap-
pointed division engineer and E. H.
Fritschel has been named manager of
sales. Also, George F. Murphy has as-
sumed the managership of the equip-
ment development works,

Robert A. Kirkman has joined the
engineering staff of Cook Research
Laboratories, 1457 Diversey Parkway,
Chicago, to assist in the design of high-
frequency communication equipment.

Conda P. Boggs has been elected
president of Victor Electric Products,
Inc., Cincinnati, Ohio, a subsidiary of
the W. L. Maxson Corp. He was for-
merly vice-president of Sylvania Elec-
tric Products Co, Inc.

TELE-TECH -+ October, 1948

PROJECTION

Gonvert your RCA 630 or Cresley 307 to this
—>
OUTSTANDING {3
TELEVISION
CONVERSION
OF 1948!

The gigantic §
picture this
set is capable
of projecting
must be seen

to be be-

i !

lieved With theuseof
One set con- the basic eom-
verted by a ponents below,

dlagrams and
instructions,
which arepro-
vided for the
RCA 630 and
Crosley 307
practocally any 10” sel

(7

Los Angeles
company,
was demon- g
strated at
the Shrinet’s
Temple in
Los Angeles during the Rose Bowl game.
It was viewed by 4800 people at one sitting!
A 12x16-foot rear projection plastic screen
of our tvpe was used.

F 1.9 TELEVISION PROJECTION LENS g

can be converted tc
Projection Television

Dimension — Llength

7', Diameter 414",
F 1.9 EF. 5 in. {1270
mm}. This lens in-
corporates in barrel
a eorrective iens for
use with a 5TP4 pro-
jection tube. It is
easily removable for
use with flat type tubes, Lens c¢an he utilized to
ﬁ'ojectbpicéure iizes ffl'ombs%lelt'al 1J‘nches to Tx9 feet.
ade ausch & Lom ical Co.
Vet Priyce .................... l.) ............ 5125‘00
Mounting ring available for above lens..Price $2.50

30 KV RF POWER SUPPLY
Dimensions — Length
14,  Width 11",
Height 114",

This unit has a low
voltage supply sepa- .
rate from high voli-
age pack. Low volt-
age DC supplv has
control which enables
you to vary voltage
from approximately 12 KV to 40 KV. Unit has focus
control built in_for use with 5TP4 projec- $99 50
tion tube. Net Price, complete,............

STAND FOR PROJECTION TELEVISION SETS
Dimensions — 23 High, 25 Wide, .1812"' Depth.
For use with RCA 630 chassis or Crosley table model
sets. Unit mounted on ball bearing soit tired wheels.
Depth is designed to accommodate RF Power Sup-
ply. Open grill allows free circulation of air. This
stand a natural for mounting scopes and other lab.
equipment for easy mobility. Specify whether for
Television use or shop. Stand as shown in top

gt $31,50

Meb Price....iivieiiariaiaiiiiiiiiinrni,

REAR PROJECTION TELEVISION SCREENS

The screen surface consists of a eonglomelate ar-
cangement of microscopic plastic crystals that “‘Pin
Point” the projected image providing unexcelled
angular viewing with a minimum Jess of projected
light. Tt is estimated that there is a loss of approxi-
mately 10% of light viewing the image at 45 degrees
Y center.

Light transmission perecentages are
sbtain  the maximum efficiency of
aptical projection system.

The percentage of 80% of transmission has been
determined as that providing maximum efficiency.
Stock sheets are evailable from 3xd feet down.
Spectfy inside dimensjons of screen desired. If
larger sizes ave reguired, they can be made to order,
Frames can be had on reguest, small sizes $5.00—
large sizes $10,00.

Nat Price of screen, per sq. foot...........

controlled to
the television

TELEVISION
I}[INVERSIUNS ARE SIMPLE!

steps necessary in practically all sets
are

1. Eliminate present hi-voltage source. In
most cases removing the hi-voltage rectifier
tube will suffice.

2. 5TP4, being an electrostatic focus type
and mirror back tube, does not require a
foeus coil or iron trap. These can be left
on chassis or the leads can be shorted out
and coils removed. X

3. The same sweep yoke in the set is
used, the only precaution necessary is to
tape the neck of the projection tube to pre-
vent corona and grounding of yvoke.

4. The connections on the 5TP4 are the
same as f{or the 10BP4 and 15AP4 and
similar types, the difference being the focus
connections on pin 6 and 7. This means the
same tube socket is used.

5. In some sets it might bc neeessary to
increase the video drive, This can be accom-
plished by raising the voltages on the
screens and plates of the video output tubes.
On some sets the bias to the 3TP4 might
have to be changed to allow brightness con-
trol. Some mechanical changes might be
necessary on the mounting of the tube, but
they are simple to aceomplish,.

HI-VOLTAGE RF COILS

15KY 25KY
30KY
Prices sent on request. Write today for
yours!
°

TELEVISION
HIGH VOLTAGE METER

0 to 30 KV

AN  ABSOLUTE MUST FOR TELEVISION WORK

METER SPECIFICATIONS

Voltage Range: 0-30 Kilovolts at 50,000 ohms
per voll sensitivity. Measures high voltage
circuits with very light loading.

Polarity Reversing Switch: Permits measuring
of positive or negative voltages from ground
with maximum safety. Switeh may ke oper-
ated without arcing while the voltage is
being applied. Of position of this switch
locks the sensitlive meter movewment for
transporlation,

Speeial Terminals: Provided for oscilloscope
connection to observe percentage of ripple,
also waveform and frequeney of ripple while
checking voltage. The cireuit used permits
scope readings over an extremely wide fre-
quency range.

A sguare cased 4" meter with an easy to read
scale

Overall Size of Case: 7% wide, 9 long.

5" high. Net Price $B7-5u

Include 25% Deposit With Order, Balance C.0.D.

PIONEERS IN PROJECTION

TELEVISION

SPELLMAN TELEVISION CO., INC.

DEPT.C, 130 WEST 24th STREET, NEW YORK 11, N. Y. « AL 5-3680
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" New Parts For Design Engineers

Television Capacitors

R{C-111 and RC-112 capacitors are small,
compact c¢ylindrical types, occupying a imini-
mum of space for television receivers and are
equipped with ring brackets for inverted or
upright mounting. Their ratings are .005
mfd. at 6,000 volts de¢, and .0§ mfd. at 6.000
volts dc¢, respectively. The two capacilors
are designed for safe operation from —53° C
to +104°C and have a hermetic seal that
will withstand salt water immersion tests and
extremes of humidity.—Cornell Duhilier Elec-
tric Corp., South Plainfield, N. J.

Core Solder

“Resin-Five” core solder is non-corrosive.
non-inductive, virtually odorless and will
easily solder zine, brass, nickel silver, nickel-
plate, copper and fer-four alloys. Tt is not
a mixture of rosin with another flux, bul a
resin involving chemical interaction at the
anhydride struclure of the rosin itself, con-
verting it from a naturally inactive state
to an active state, yet preserving ils original
non-corrosive and electrically non-conductive
physical character.—Kester Solder Co., 4201
Wrighitwood Ave., Chicago 39, Ill.

Ingenious New

ane

& R

To Help You
Increase Efficiency

Light Projector Increases
Thread Grinding Production

Production of thread grinding machines can now be in-
creased through the use of a light projecting device called
the Thread Pick-up Projector, The thread profile appears
in a viewing screen, magnified 20 times, chereby per-
mitting accurate visual adjustments.

in operation the Thread Pick-up Projector is placed alongside
the thread grinding machine. A Dalzen Thread Grinder,
Model No. 1, is shown above. While the machine is grind-
ing the thread, the operator, using the Light Pick-up
Projector, adjusts a “dog’” on the next piece to be ground.
When the “dog” and piece are then placed in the thread
grinder the thread profile is automatically 1n location and
ready for grinding immediately.

Even the mosl inexperienced personnel can “pick up the
thread” using this instcument after only a few minutes
demonstration. Grinding is also done more accurarely
and the viewer permits measurements of reliefs, notches,
etc. o 0005 inch.

Efficiency of production can also be increased through the
use of chewing gum. The act of chewing helps relieve
nervous rension and seems to make the work go easier
and faster. For these reasons, Wrigley’s Spearmint Chew-
ing Gum is being made available more and more by
plant owners everywhere,

Complete details may be obtained from
Acme Scientific Company
1457 West Randolph, Chicago 7, Illinois

Technical Methods

Thread Pick-up Projector

AC-75
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Variable Resistor

Teaturing a flat shaflt which is easily adapt-
ed to fit any type of Knob now in use, a 13/16
in. variable resistor known as the ‘‘Mallory

Midgetrol,”” is now available. It has glectrical
characteristics which make it suitable for
many applications previously requiring a 1%
in. control. Two-point shaft suspension pro-
vides even contact pressure at all points of
rotation and nachine-coated c¢arbon elements
produce highly accurate resistance values and
amooth tapers,—P. R. Mallory & Co,, 3020 W,
Washington St., Indianapolis, Ind.

Automatie Voltage Stabilizers
Redesign ol three GE autoinatic voltage

stabilizers in the 100 ({illustrated), 250 and

500 VA ratings has resulted in' totally closed

" ‘,}‘\J

»

construetion of the 104 VA unit and =2xposed
core design of the 230 and 500 VA eguipment.
A steady oniput of 115 volts (1% Zfor fixed,
unity power loads) with input voltages rang-
ing from 95 to 130 volls is produced by each
one of the three models.—General Electrie
Co., Schenectady 3, N. Y.

Capacitors

Unicon Mykaplast capacitors are available
in hermetic or wax-scaled assemblies and in
single or multiple units with ratings as high

as flve uf at 25 kv. Dielectric hysteresis s
c¢lalmed to be only one tenth that of similar
mica dielectrie units. They are especially
suitable for low frequeacy power oscillators,
timing ecircuits, computing equipment.—United
Condenser Corp., 422 Xast 138th S¢t., New
York 54, N. Y,

TELE-TECH °* Oclober, 1948
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Tuning Capacitors
(Continued from page 45)

The units pictured in Fig. 1 are
typical of the sealed, cil-filled units
which have been produced. As might
have been expected, their size and
weight advantages over standard air
condensers are not quite commen-
surate with the capahilities of the
liquid ‘dielectric employed. Thus,
the necessity for an expansion space
almost doubles the volume occupied
by the Immersed capacitor. The
practical size reduction obtained us-
ing this technic is of the order of
four te one for severe temperature
variation. This ratio approaches six
to one when no expansion facilities
are reguired.

Weight measurements on com-
pleted units indicate that a gain of
about twe to one may be realized
for the cil-filled units over air ca-
pacitors of equal performance at sea
level. At higher altitudes the vol-
ume and weight reduction is even
more spectacular. For example, at
40,000 ft. the breakdown voltage
between flat plates is between one-
guarter and one-third the sea level
value., Table 1 below summarizes
the practical size and weight gains
at both sea-level and at 40,000 ft.

Table 1
Sea Level 40,000 Ft.
Reduction in Size ... ¢ 12
Reduction in Weight 2 6

RF Input Circuits
{Continued from page 31)

mixer grids to prevent regeneration
in the mixer.

Another type of tuner consists of
three coils on a common shaff which
can be rotated to move the contacts
along and so obtain a continuous
tuning range. This covers the en-
tire frequency range from 44 to 216
megacycles, thus including the FM
band. However, the very wide band-
width in the FM channel does not
give as much selectivity as is usually
desired, and of course various non-
picture signals may be cobtained at
points on the dial between the tele-
vision channels. In addition to the
types and variations in tuning cir-
cuits described, other means such as
plug-in coils are used in a few re-
ceivers.

The ideal detector response which
we showed in Fig. 3 is mainly ob-
tained in the IF amplifier but with
some contribution from the selec-
tivity in the rf and mixer stages.

The image rejection ratio is
largely determined by the rf and

TELE-TECH * Oclober, 1948

mixer selectivity. A value of about
100 times or 40 db is very desirable,
but none of the commercial receiv-
ers tested were consistently that
good on the high channels. RF se-
lectivity at approximately 200 mec.
is a serious problem due to severe
tube transit-time loading and other
troubles. Fortunately, if the IF fre-
guency is high enough to avoid the
image of any high channel falling in
another television channel, the re-
guirement need not be 40 db at the
higher frequencies.

On the low channels, at least one
channel has its image in the FTM

band for present day receivers and
hence a strong FM signal will give
trouble even for a 40 db-image fig-
ure. Unfortunately some designs are
still quite deficient in this respect.
But progress is being made and as
experience is gained throughout the
industry, better performance at
lower cost can be expected.

Admiral’s International Div.

Admiral Corp. has formed an inter-
national division to handle the market-
ing activities of Admiral products.
George Kende will head the new divi-
sion with headguarters in Chicago.

R ———

e
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 Tmeclates and Protects
OHM RESISTORS

The extra service you get from Vitroha
Resistors is due in great measure to the
exclusive vitreous enamel coating de-
veloped and produced in the WARD
LEONARD laboratories. This Vitreous
enamel forms a perfect bond with the
core, the wire and the terminals . . .
quickly conducts away generated heat

. insulates and protects the windiag.

It is the ideal armor against mechanical

and electrical breakdown. Vitrohm Re-

sistors are available in a wide range of
types and sizes for every need from your

WARD LEONARD Disstributor.
Radio & Electronic Distributor Division

WARD LEONARD ELECTRIC CO.
53.T West Jackson Bivd., Chicago 4, 1ll., U.S.A.

SEND FOR CATALOG D-130
Gives quick, helpful data and
information on the many stock :
types and sizes. Also includes |
Radio Amateur Relays.

e
i

i,

Basie 3R in Curnent Conitral

WARD LEONARD

LRELAYS + RESISTORS » RHEOSTATS ([
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big as you can make it.

in strictest confidence.

‘\

PROJECT ENGINEERS

EXPERIENCED ON RADIO FREQUENCY
DESIGN OF ELECTRONIC DEVICES

Responsible positions for men with initiative and ability to
wotk on projects under their own direction. Management
within plant provides unusual opportunity and a future as

Modern, medium-size plant in south-east New Jersey, one
hout’s ride from New York, provides ideal working conditions.
Applications invited from key men, development and produc-
tion engineers. Send us a resume of your education, expe-
rience and salary requirements. Your application will be held

é@m@&@%MEMn

RADIO ENGINEERS AND MANUFACTURERS
MORGANVILLE, N. J.

S-S -Whits v

ARE USED IN THIS
SUPER-SENSITIVE ULTROHMETER

An S.8.White 100 Megohm Resistor is used as
the plate load resistor for the first tube in the
D.C. amplifier in this instrument which meas-
ures very small d.c. currents and voltages over
an extreme range of values. The manufacturer.
Beckman Insiruments Division of National Tech-
pical Laborateries, says of the S5.5.White Resistor
“it has been very salisfactory”—which checks
with the experience of many other electronic
equipment manufacturers who use S5.5.White Be-
sistors.

Plioto courtesy of MNatiomal Technical Laboratories.
50. Pasadeng. Calil.

WRITE FOR BULLETIN 4505

Tt gives essential data about S.5.
“White Besistors including consiruc-
‘tion, characieristics, dimensions,

.efc. Copy with price list on request,

MOLDED
SISTORS

Hesislots. o

S.S.WHITE RESISTORS

are of particular interest to
all who need resistors with
inherent low noise level and
good stability in all climates.

15 to 10,000,000 MEGOHMS
HIGH VALUE RANGE

STANDARD RANGE
1000 OHMS to 10 MEGOHMS

SSWHITE \ hystriaL .....

THE $. S. WHITE DENTAL MFG. CO.

DEPY. Q, 10 EAST 407h $T., NEW YORK 16, N. ¥, s

FLEXIBLE SHAFTS « FUEXIBLE $HAFT 10018 - AIRCRAFT ACCESSORIES
© SMALL CUTTING AND GRINDIKG TQOIS + SPFCIAL FORMULA RUBBERS
MOLOED RESISTORS o PLASYIC SPECIALTIES = CONTRACT BLASTICS MOLDING
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Signal Corps Procurement
(Continued from page 25)

completed end product. However,
the Apgency is of considerable in-
formal assistance in suggesting pos-
sible sub-contractors to prime con-
tractors who figured fromr the start
on letting out some of their work.
It merely digs into its Bidders List
and determines from the answers to
the questionnaires just which firms
will fill the bill. The actual choice
of the sub-contractor is made by
the prime contractor, not by the
Agency.

The mailing of invitations to bid-
ders is one way of meeting a gov-
ernment regulation calling for “for-
mal” advertising of bids. In addi-
tion, the Procurement Agency runs
actual ads in two specialized publi-
cations: “Market Service,” 330 West
42nd Street, New York 18, N. Y.;
and “U. S. Government Advertiser,”
311 11th Street, N.W., Washington,
D. C. Copies of open invitations are
also posted on large bulletin boards
the Agency and in the Purchase In-
formation Office, Logistics Div., Gen-
eral Staff, U. S. Army, Pentagon
Bldg., room 3B650, Washington,
D. C. These boards are free to public
inspection” daily during normal
business hours and are well patron-
ized by alert sales representatives.

In addition to production con-
tracts calling for quantities of manu-
factured articles, the Signal Corps
issues many research and develop-
ment contracts. These involve lab-
oratory and experimental work, us-
ually terminating in the acceptance
of samples or pilot models of new
devices. The results of the research
may quite possibly be negative, in
which case the project is shelved or
another one started. .

Research projects usually are ini-
tiated in the Signal Corps Engineer-
ing Laboratories located at Fort
Monmouth, N. J. The Laboratories
write-up procurement requests and
the Ft. Monmouth office of the Sig-
nal Corps Procurement Agency in
Philadelphia then solicits firms for
bids. Because of the special nature
of these research and develop-
ment jobs, further complicated
by security restrictions, dealings
with prospective contractors are
on a face-to-face basis, and
the contracts are negotiated rather
than set by altogether blind
bidding. Naturally, it is advisable
for technical -organizations inter-
ested in research and development
contracts to establish and maintain
close contact with the Laboratories,
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in addition to informing the Pro-
curement Agency.

The dollar transactions of the
Procurement Agency run from one
figure to seven figures. To facilitate
small buying and to reduce paper
work, the Agency is authorized fo
negotiate purchases involving less
than $1000. What this means in a
practical way is that an Agency
buyer can pick up the phone and
order a piece of urgently needed
equipment right out of the stock-
room of a convenlently located
manutfacturer or distributor. A pur-
chase order follows, and the supplier
collects his money in routine fash-
ion. While the agency prefers to
deal directly with manufacturers
wherever possible, it often gives or-
ders to “local” distributors because
the latter can make immediate de-
livery of standard items in small
quantities. This quick service is
sometiimes of great importance. The
Agency invites large distributors to
register with it, specifying the
makes of equipment they carry, the
stocks normally on hand, delivery
facilities, etc.

The present director of the Sig-
nal Corps Procurement Agency is
Colonel Benjamin Stern, a Regular
Army officer of wide experience. His
working staff includes a few other
Signal Corps officers, but for the
most part consists of civilians hav-
ing Civil Service ratings. What
impressed this writer when he vis-
ited the establishment recently was
the whole-hearted spirit of coopera-
tion and helpfulness manifest
throughout. The Agency is in the
business of obtaining radio, electro-
nics and communication material,
and it is succeeding because it is
operating in a businegslike manner.

Southwestern JRE Conference

Sponsored by the Dallas-Fort Worth
section, the Southwestern IRE Con-
ference will be held Dec. 10-11, 1948
at the Baker Hotel, Dallas, Texas. It
will be a regional convention covering
the states of Texas, Louisiana, Arkan-
sas, Oklahoma, and New Mexico.

FM Coast-to-Coast Program

Probably the first time that simul-
taneous airing of a program coast-to-
coast has been achieved on FM was
demonstrated at the FMA convention
in Chicago Sept. 27-29 when the Army
Air Force Band originated a program
in Washington. It was recorded on
tape by WASH in that city, duplicates
were made and shipped to FM stations
in New York, Chicago, San Francisco
and Hollywoed and the half-hour re-
cording rebroadecast simultaneously as
a network operation. Rangertone re-
cording equipment was used in the
experiment.

TELE-TECH ¢+ October, 1948

FOR EVERY TYPE OF RECORDING UNIT

There’s plenty of long-lasting Smooth Power in this compact General
Industries recording motor. Originally developed for and widely used
with marked success in disc recorders, it has been redesigned to meet
the increased power requirements of tape and wire recorders. Here,
indeed, is the one motor that meets all recorder requirements.

Like its companion motors in the famous Smooth Power line, this
motor features a dynamically balanced rotor, with precision accuracy
assured by the latest type of electronic testing equipmeni. Other
features include special locating and locking means for both top and
bottom covers . . . self-aligning, oil-impregnated sleeve and end
thrust bearings . . . dual aluminum cooling fans and scientific air
intakes for maximum cooling effectiveness.

For additional information and performance data, write #foday to:

The GENERAL INDUS

DEPARTMENTL <+« ELYRIA, OHIO

EISLER
SPECIALIZES IN EQUIPMENT FOR THE COMPLETE MANUFACTURE OF

INCANDESCENT AND
FLUORESCENT
LAMPS,
LUMINOQUS NEON,
RADIO, X-RAY,
TELEVISION, AND
ELECTRONIC TURES
OF ALL TYPES

SPOTWELDERS

4 SIZES FROM 14 TO 250 KVA

e BUTT, GUN, ARC
WELDERS

Large or Small Contract

Spot and BuH Welding.

Ask for Our Cataleg

8 SO TRAR R Ta o

STYLENL TE-R20 (f

TRANSFORMERS FOR EVERY

SERVICE FROM 14 TO 250 KVA

SPECIAL TRANSFORMERS FOR
ELECTRONIC DEVICES

36 HEAD RADIO TUBE EXHAUST-
ING MACHINE WITH
BOMBARDER

EISLER ENGINEERING CO., INC., 778 So. 13th St., NEWARK 3, N. J.
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ELECTRONIC
ENGINEERS WANTED

TELEVISION

experienced in circwit designs, either video omplifier design or scanning circuit design.

TRANSMITTER

SENIORS . ..

Technical graduates with o minimum of 6 years engineering and supervisory experi-
ence, mpnhle of assuming responsibilities, far directing engineers and designers on
specific projects connected with pulse type transmitters and timer equipment.

INTERMEDIATE ENGINEERS . . .

Technj:ul g'ruduutes or equivalent with at least & minimum 4 years practical experi-
ence in design of transmitter and associated equipment.

JUNIOR ENGINEERS . . .

Technical degree, minimum 1 yeocr experience in development far production of
electronic equipment.

RESEARCH CHEMIST . ..

Technical degree and experience for development work on selenium rectifier.

ENGINEERS . . .

A|§o needed hoving experience with telephone systems in general, particularly in
voice frequency equipment engineering, foll fransmissien systems and carrier tele-
phone equipment.

SALARY COMMENSURATE WITH ABILITY
APPLY IN PERSON OR WRITE PERSONNEL MANAGER

FEDERAL TELEPHONE & RADIO CORP.
100 Kingsland Read, Cliften, N. J,
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ELecTRONIC CONTROL HANDBOOK

By Ralph R. Batcher and William E. Moulic

Here are all the essential data necessary to determine the worth of
an electronic control device; o dependable guide toward your taking
advantage of the cost-cutting, production-speeding, quality-control
possibilities of electronic devices. Gives you facts to intelligently balance
the advantages of electronics against mechanical and other methods
of control. Easily understood without advanced knowledge of elec-
tronics. Section |, Basic Elements of Control; Section I, Conversion
Elements; Section Ill, Electronic Modification Circuits; Section IV, Acti-
vation Elements; Section V, Control Applications.
350 Pages ¢ $4.50

Bound in limp leatherette, cover, opens conveniently flat. 6x9 inches.

Hundreds of lllustrations  *

— e T i —n — v e S B S T P T T i S S A S S i ke P it e e M

CALDWELL-CLEMENTS, INC.

480-C Lexington Ave., New York 17, N. Y.~
Send book. !f not satisfied, will return within five days. Otherwise will remit
payment,

ELECTRONIC CONTROL HANDBOOK $4.50
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FCC Hears TV Views
(Continued from page 46)

these four paths: (1) get along with
the 12 channels, VHF, that we now
have; (2) add to these the channels
in the UHF band; (3) assign the
VHF channels to the large cities and
the UHF channels to the smaller
ones; (4) open up a UHF region for
color TV and for black-white TV.
CBS recommendations were: make
no changes because of tropospheric
effects; process new applications
without delay; authorize the use of
directional transmitting antennas
where required. Jett brought out
the fact that WMAR-TV and WCBS
operated on the same frequency,
without Interference, at a spacing
of 185 miles {however, neither sta-
tion is yet operating at maximum
power).

Allen B. DuMont, DuMont Labs.,
presented his views on the usability
of the UFH band for TV. He indi-
cated that separation of 150/75
miles was desirable; there should be
no changes in the VHF band now,;
it is important to strive for more
than two stations per city, otherwise
there is insufficient observer interest
for the wide sale of receivers; that
the total channels, VHF plus UHF,
would be about 69; there should be
no co-mingling of VHF and UHF
stations in the same area because
this would cause increased costs to
set owners. DuMont said the time
to consider utilizing UHF for TV is.
now and his company could make
delivery of TV transmitters, up to
1 kw, for the UHF band in 9 months.

G. D. Gillette, consulting engineer
for several groups, reported that he
had been making measurements and
believed that: (a) received antenna
yoltage will decrease with increas-
ing frequency; (b) with a 30 ft. an-
tenna, channel 2 and 13 will give
about the same signal, slightly less
on channel 13 because of the ab-
sorption by trees, ete; (c) if the
receiver doeg not get as much volt-
age on the high channel as the low
one, then the power of the former
should be pushed up until equal
signals are Teceived when simple
dipoles are used for the reception of
the different frequencies; (d) it
would be easy for the engineers
skilled in this field to work out the
desired answers if the FCC would
only formulate a policy answer to
this question: “Should the number
of TV stations operating be reduced
in order to provide service to a 5%
“ringe’ population?’ The hearing
ended on this note.

“TELE-TECH < October,- 1948
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Sound Equipment

Recorder Chussis

Facilities for recording, monitoring, re-
recording, sterecophonic and expansion conlrol
are provided by ihe FTwin-Trax tape recorder
c¢hassis. Recorder pilaving time is one hour

witl: a slandard 7-im. reet of Y% -in. magnetic
iape (not Y -in. as erroueously noted in these
columns in August) because two signal tracks
are used on the (ape instead of one. No
rewinding is mnecessary as the Twin-Trax
chassis plays continvnusly  durine Forward
and reverse travel.—Magnephone Div., Am-
plifier Corp, of Awerica, 398-26 Broadway,
New York 13, N. Y.

Tape Recorder

Unit construction and plug-in design using
four basie units in the Mugnecorder simplilies
recording  technic in stuwilio, field, and lab-

oralory, 8Series PTG(-A, the basic recorder
unit, is combined wilh rack mount amplifier
PT6-R for studio applications (see illustra-
tion) —Magneeoxd. luc., 360 North Michigan
Ave.,, Chicago 1, 111,

Crystal Phonograph Pickup
Maximum reproduction of micro-groove
vecord fidelity is achieved by the new $00ME
o tal phonograph pickup. Tt tracks ac
seven grams, has a needle force of nine

grams, uses a special offset osmium-tipped
needlie with a point radius of only .¢01 in,
and has an outpul of ane volt.—Shure Bros.,
Inc., 225 West Huron St., Chieago.

TELE-TECH -+ October, 1948

Over 1000 Sizes

PARAMOUHT %’Jﬁ".‘.‘.‘. PAPER 'I'I.l B!S

Square ¢ Rectangular ¢ Triangular
Round and Half-Round

With a wide range of stock arbors ... plus the
specialized ability to engineer special tbes. ..
PARAMOUNT can produce the exact shape and size
you need for ¢oil forms or other uses. Hf-Dieleciric,
Hi-Strength. Kraft, Fish Paper, Red Rope, or any
combination, wound on automatic machines. Tol-
erances plus or minus .002". Made to your speci-
fications or engineered for YOU.

Inside Perimeters from .592" 10 19.0"

PARAMOUNT PAPER TUBE CORP.

617 LAFAYETTE ST., FORT WAYNE 2, IND.
Manufacturers of Paper Tubing for the Electrical Industry

5 Sa e i i — — e —— — T —— — i S — i — — " —— —

FREQUENCY RANGE
54 to 216 MEGACYCLES

The model 202-B is specifically designed
to meet the needs of television and FM
engineers working in the frequency range
from 54-216 mc. Following ore some of the
outstanding features of this instrument:

RF RANGES—54-108, 108-216 mc. = 0.5% ac- MODULATING OSCILLATOR—Eight internal mod-

curacy. ulating frequencies from 50 cycles te 15 ke,
* ilable for FM or AM
VERNIE 1—24.1 o wit in fre- ava .
queRncs'lﬁiul_ gear ratie with main fre- o UTPUT VOLTAGE—0.2 wvolt 1o 0.1 micro-
FREQUENCY DEVIATION RANGES—0-80 ke; voll. Oufput impedance 26.5 ohms,
0-240 kc. FM DISTORTION—Less than 2% at 75 ke deviation.
AMPLITUDE MODULATION—Continuously vari-  SPURIOUS RF OUTPUT—AIl spurious RF veoltages
able 0-50%; calibrated at 30% and 50% 30 db or more below fundamental.
peints. Write for Catalag D

N DESIGNERS AND MANUFACTURERS OF
BOONTO ADIO e o et - or crcet

FREQUENCY MODULATED $IGNAL GENERATOR

d_b (}" i BEAT FREQUENCY GENERATOR
BOONTON-N-J- U-S-A- y % /( AND OTHER DIRECT READING INSTRUMENTS
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WHY gﬂé
SOLDERING IRONS

WITH FREQUENT -
SERVICING?

® Those costly hours spent in dressing and reheating
irons in your continuous soldering operations can be
eliminated by using the new, improved G-E CALROD*
SOLDERING IRONS.

With long-lasting, ironclad-copper tips—with a
sturdy, durable construction for industrial use, these
fast-heating G-E scldering irons will operate with uni-
form efficiency over much longer periods of constant
use. Calorized threads prevent the tip from ‘‘freezing
in’’, making its replacement both easy and fast. Sim-
plified, complete disassembly features enable you to
maintain these irons right in your own shop.

Prices from $8.70.

For complete information, ask your G-E Apparatus Distributor
for free bulletin GEA-4519. General Flectric Co., Schenectady 5, N. Y.
*Reg. U.S. Pat. Of,

GENERAL &5 ELECTRIC

Control and Power Wiring
BOTH in One Block

62

H Terminaol rated at 75
from AWG #8 to #4

CURTIS TYPE “BTH" [+

Buili-Up Terminal Blocks

Curtis Type "BTH’" Built-Up Terminal Blocks have
been developed to permit bath control wiring
and power wiring terminals in o common fer-
Write minal block. BT terminals (screw connections)

for yaur are used for control wiring, and H terminals
copy of (high pressure solderless connectors) for power
Bullefin wiring. BT and H terminals are furnished in any
DS§-121 desired combination up to 30, inclusive., Ample

clearance between terminals of opposite palari-
ty and to graund for 750 volts. White marker
strip included far circuit identification.

BT Terminal rated at
30 oamps, takes wire
size up to AWG #10.

DEVELOPMENT & MFG. €O.

Terminal Block Sales —21 North Crawford
Avenue, Chicago 24, lllincis
Eactory — Milwavkee 10 Wisconsin

own amnzmg s‘[ory" far
Note particularly that ampuct&gﬁngtb is
times gremer <
times * higher than standard
electrical grade:
Cinsulation,

.YN 25

ElEC‘I‘IﬁCAL INSULATIGN i

]:iéﬂer thgrs ?gd[echv

of fummm&?*@mg

full engineering dota to Formica,
Spring Grove Avenue, Cin-
cinnati 32, Ohio.

Excellent machining, punching
and posi-forming characteristics
mean limitless variety of possi-
ble sizes and shapes.

Productive @

FORMICE

af Work in industry

FOR WICA "YN-25""= 200 TIMES BETTER INSULATION RESISTANCE

Once You

Get This

Book in

Your Hands
You'll Always
Have It

at Your

Fingertips ‘

Electronic Engineering Handhook

r By Ralph R. Baicher, E.E. and William Moulic \

That the Name
IMPLIES

A handbook-—-a helping handbook
you will want at yaur fingertips on
those frequent occasions when the
right onswer can sove you hours
of effort,

For rodio-electronic specialists this Caldwell-
Clements book provides a convenient, authentic
source of farmulas and principles, os well as the
lotest in electronic opplications. Free from in-
volved mathematical explanotions. Section |
covers Yocuum Tube Fundamentals; Section I,

Electronic Circuit Fundamentals; Section 111, Elec-
tronic Applications; Section 1V, Vocuum Tube
Data.

456 Pages + 560 Illustrations -+ $4,50

Bound in limp leatheretle, opens conveniently flal. & x 9 in.

CALDWELL-CLEMENTS, INC.

480D Lexington Ave, “l‘nc- New York 17, N.Y.

industries since 1925 -

i
l
Send bqok._ If not satisfied, will return within five i
days. Otherwise wilf remit poyment.

{1 ELECTRONIC ENGINEERING HANDBOOK $§4.50 '
Address
City and Statfe. .
Company Name

i |
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Columbia LP Record
Specifications

Specifications for Columbia long-
playing records in ten and 12-in. sizes
are given in the accompanying table.
The LP characteristic is approximately
3 db higher below 100 cycles. These

Dimensional Specifications
Diameter

........ 975" =+ 1/327

records may be played back very satis-
factorily through any NAB lateral re-
producer channel in which the repro-
ducer is fitted with a .001" tip radius
reproducer bearing upon the record
with a force of 6 grams. The recording
characteristic has gradually changing
slopes so that exact egualization may
be obtained with simple RC networks.

12" Records
117%"” + 1/32”

10” Records

Thickness (To be measured at 1” from the

edge at 4 points 90° apart)
Center Hole Diameter
Concenftricity

Lead-in Spiral .. .... ... .. ... .. . ...

Diameter First Groove at Recording Fitch
Minimum Inside Diameter of Recording

Eccentric Stopping Groove:
Diameter
Runout Relative to Center Hole
Groove Shape

Groove Shape:
Included Angle
Tip Radius
Width of Groove

Rotational Speed

Playing Time Per Side

...... 0.075"" = 0.010
...... (
...... ( —The indicated run-out of— )

0.075" + 0.010”
286" .001 )
the music grooves relative to
the center hole shall not ex-
ceed .010”.

cv...{ —To start at outer edge of— )

record and to consist of at
least one complete turn be-
fore going to recording pitch.
915" + 027 11" + 02"

........ 434" 434"
........ 47/18” 47/16"
......... 250 = 015 250 =+ .015

..( —Contour approximately same— )

as music grooves; minimum depth

0037,
........ 87° + 3° 87° £ 3°
........ Under .0002" Under .0002"
........ 0027 10,0037 0027 to 003"
....... 33-1/3 RPM 33-1/3 RPM
........ 1314 Min. 2214 Min.

IRE Medal to Dr. Bown

Dr. Ralph Bown, research director of
Bell Telephone Laboratcries, has been
awarded the IRE medal of honor for
1948 in recognition of “distinguished
service rendered through substantial
and important advancement in the sci-
ence and art of radio”. He was presi-
dent of IRE in 1926,

Philco Sues AT&T

Suit has been filed by the Philco
Corp., against American Telephone and
Telegraph charging interference with
its television station operafions. Spe-
cifically, the Philco complaint claims

that (1) AT&T has refused intercon-
nection of television facilities with
private relay facilities; (2) AT&T is
requiring telecasters not to use facili-
ties that compete with AT&T. Philco
charges that AT&T cut its Philadelphia
WPTZ-TV station off the air on Sept. 9
and 16 while using AT&T facilities.

Motorola Purchase

Motorola, Inc., Chicago, has pur-
chased the inventory and certain assets
of International Detrola Corp., Detroit.
As a result of this transaction, Motorola
will supply car radios directly to auto-
mobile manufacturers.

A television studio in miniature is discussed by W, W. Watts (with hands on model), vice
president in charge of RCA Engineering Products Dept., at the company’s first seminar for
consulting engineers. Aug. 30-Sept. 1 session was altended by 40 leading technical experis

TELE-TECH -+ October, 1948
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The NEW
General Electric
Variable
Reluctance
Cartridge for
Long Playing
Records!

@ Specifically designed for the
new long playing records...
high compliance...low mass
stylus assembly

@ Equipped with 1 mil tip
radius sapphire stylus

@ Can be used with srandard
G-E preamplifiers
Place your order roday!

General Electric Compaizy
Electronics Park
Syracuse, New York

IEA-GIDE

: r L
Zyd {?ﬁ}%/f‘-;i’ki’.? &7t

9 ELECTRIC

63


www.americanradiohistory.com

MAGNETIC TAPE RECORDER

heard, but harmonics at a higher
Irequency and noise-under-the-sig-
nal will come through readily. The
gain of the playback amplifier may
be greatly increased without fea:
of overload to make these observa-
tions.

An example of the use of this
filter is shown in its effective deter-
mination of the proper bias inten-
sity. This high-frequency bias of
the order of 90,000 cycles is fed to
the recording head superimposed on
the audio recording signal to cycle
the magnetic effect on the tiny iron
particles around their hysteresis
lcops. As a result of these gradually
decreasing cycles as the tape parti-
cles move out of the gap, the parti-
cles come to rest in a condition mag-
rietically far more linear with re-
spect to the instantaneous values of
the audio signal. A particular tape
coating requires a particular bias
intensity for maximum results,

With the loop tester and the high-
pass filter operating, it is very inter-
esting to vary the bias intensity and
hear the harmonics come up on
either side of the optimum bias in-
tensity. .

Another important point is the

(Continued from page 42)

tape noise itself. This noise results
from non-uniformity in the mag-
netic characteristics of the tiny par-
ticles of iron oxide which constitute
the sensitive tape coating. If by any
chance there is a permanent mag-
netic bias in one direction, be it
ever so slight, all of the tape will
be magnetized slightly in one direc-
tion. Now, due to the individual
particle differences this magnetism
will not be uniform and the result
will be noise created in the manner
of a Schotte effect, as the tape passes
the fine analyzing gap of the play-
back head.

This magnetism may be induced
by distorted high-frequency bias
which goes further in one direction
than it does in the other with re-
spect to the zero axis. This means
that the little hysteresis loops will
likewise not be symmetrical with
respect to the zero axis and a mag-
netic bias in one direction results.
The actual high-frequency oscillator
is the place to correct this, and has
been done by a careful adjustment
of the tube parameters and by the
use of good high Q coils at this fre-
quency. By concentrating on this
feature of the equipment it has been

found possible to reduce distortion
from this source.

In spite of all precautions, the
sudden shutting off of a strong re-
cording signal may leave the re-
cording head slightly magnetized.
To avold this, it is always wise to
have the recording gain at zero
when starting and stopping the ma-
chine. But if there is a definite indi-
cation that the noise rises on an
erased tape, when the tape comes in
centact with the recording head, it
is a pretty sure sign that the head
has become magnetized, and must
be demagnetized. This is readily ac-
complished on the Rangertone
equipment by the use of a built-in
demagnetizer. This consists of a
push-button in series with a rheo-
stat by means of which decreasing
amounts of a six-volt ac source may
be applied to the recording head.
By bringing this current down two
or three times, the head is cleared.

As another caution, high perme-
abilty materials are very hard to
demagnetize completely once they
have become magnetized. So it is
wise to avoid this as completely as
possible on the pickup head. For
example, it should not be tested for
continuity across a dc¢ ohmmeter.

If all tapes made on any machine
are to be interchangeable, not only

ELIMINATE WIRES |

through vse of

DU PONT =
CONDUCTIVE 5=

COATINGS:

Easily and rapidly applied by spray, brush, dip, stencil
to metals and non-conductors, they give a conductive
surface of low resistance. One troy ounce covers about
3 sq. ft. Use tliem in printed circuits for radios, ampli-
fiers, switchboards, meters; for capacitors and coup-
Jings; for static shielding to replace foils and cans; for
resistors and solder seals. Save hours of time, $$3$ of
cost! For more information, send for Bulletin CP-2-
1247. E. I. du Pont de Nemours & Co. (Inc.), Elec-
trochemicals Dept., Wilmington 98, Delaware.

DU PONT ELECTROCHEMICALS

REg,u. 5, #aT.OF0

BETTER THINGS FOR BETTER LIVING ... THROUGH CHEMISTRY

64

Send your

F»l‘tiareds of standard

JONES

TERMINAL PANELS
Complete Equcpment

~ FOR
SPECIALS

specifications
for prompt

Several pages of Jones Cata-
log No. 16 illustrate standard
and special panels we are
constantly producing. Latest
special equipment enables us
promptly to produce prac-
tically any panel required.
Send print or description for
prices, without obligation.
Hundreds of standard fter-
minal strips also listed. Send
for Catalog, with engineer-
ing drawings and data.

JONES MEANS
Proven QUALITY

D B. JONES DIVISION

: Cinch Mig. Corp.
2460 W, GEORGE ST. . CHICAGO 18, ILL.

TELE-TECH * October, 1948
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GENERAL ELECTRIC

THERMOCELLS
for

ACCURACY

G-E thermocells are as small as it is
practical to make them and still retain
all of the advantages which broaden
their field of application and simplify the
problems of design engineers.

Design engineers will appreciate espe-
clally the octal base feature. Add in these
other major advantages in G-E thermo-
cells — then specify them for every job
you have under consideration.

1. G-E thermocells are fllled with an inert gas
and sealed to inhibit atmospheric contamina-
tion of both crystal and thermostat contacts.

2. Warm-up fime is exiremely short because of
the low thermal capocity of the unit as a
whole.

3- The heat loss is low, which permits low
operating power and consequently less load
and longer life for the thermostat centacts.
Radiant heat lass is minimized by the pol-
ished chromium-plated shell.

4. Durable platinum-iridium thermostat con-
tacts are used in G-E thermocells.

A typical example of the G-E line of
thermocells is the Type G31:

Frequency Range ........ 2500-10,000 K.C.
Size and Shape.............. Same as 6L6

Freq. Adi. at Normal
Ambient Temperature........... Q015%

Ambient Temp. Operating Range. .0 to 55°C.

Long Time Frequency Stability
betterthan. ... .- v iiriarennsans 001%

Heater Power. ....covuvavivnen 2.6 Watls
Crystal Cuts Narmally Used .......
Electrodes and Mounting. .. .Pressure Airgap
Warm-yp Time................. 13 Minutes

For further information on this and
other G-E thermocells, quartz crystals

and germaniurn diodes write today to:

General FElectric Company, FElectronics
Park, Syracuse, New York,

185-G2

GENERAL &) ELECTRIC

TELE-TECH -+ October, 1948

must the recording curves corre-
spond, but even more to the point
i1s the necessity of absolute align-
ment of the gaps- in the respective
heads. To be sure of the inter-
changeability of heads, the loop
tester is again brought into service.
By substituting one head for an-
other, recorder or playhack, careful
check of the effectiveness of each
is made. Low and constant capacity
in the windings of the coils is a most
important part of this quality con-
trol. The coils are checked for their
resonant frequency before they are
even placed in a head assembly.

In grinding the cores, great care
must be exercised to make the faces
of the core absolutely flat and paral-
lel. This is a watchmaker-precision
grinding operation. Then the beryl-
lium copper shim is carefully intro-
cduced. The thickness of this shim is
.0004 in.

When the heads are mounted in
a head assembly, they must have
their gaps absolutely in line. The
tape is Y4 in. wide, and if the gap
is out of line one-guarter of its
width, an appreciable diminution in
high frequency signal will be noted.
This therefore means that the align-
ment must be accurate to .0001 in.
in Y4 -in. or .2500 in. This means that
the alignment must be accurate to
1/2500 or about two minutes of
angle.

Gap alignment may be made on
Rangertone equipment while the
tape is running. For this purpose,
each of the heads is on a little tilting
table which is on a three-point sus-
pension with three micrometer
screws for making the necessary ad-
justments. This is shown in Fig. 6.
Adjustment is made by these screws
which have two different threads
at each end. This makes for a differ-
ential movement, so that effectively
they are 200 threads to the inch.
The actual adjustment is made with
an Allen wrench against a locking
nut.

Adjustment of the gap alignment
is made as follows:

(a) With the heads aligned opti-
cally to their best, a steady zone of
7,000 cycles is recorded on the tape.

While monitoring, the playback
head is then adjusted for maximum
response.

(b) The tape is now rewound to
the start of the test: it is then
flopped over so that the magnetic
coating is now away from the heads.
The tape is replayed, without the
recording on, and the playback is
again re-adjusted for maximum,
careful note being made of the
change necessary. It is then returned

(Continued on page T72)

www americanradiohistorv com

FASTER, SIMPLER

AUDIO ANALYSIS

with Model AP~1

PANORAMIC
SONIC ANALYZER

Reduce time, complexity and cost of mak-
ing audio measurements with the unusual

advantages offered by the Panoramic
Sonic Analyzer. By resolving o complex
audio wave into o spectrograph showing
the frequency distribution and voltage am-
plitude of the components, Model AP-1. ..

* Eliminates slow point-by-point fre-
quency checks * Provides @ quick

overall view of the audio spectrum
* Enables determination of changes
in waveform content while parame-
ters are varied ¢ Furnishes simple
presentations for production
testing.

line

=05

04y
-1
-0iN

' [ ) 1
2K 4K 6K | 20K
10K

a0 | 100 200 400 600 Ix
80 CYCLES

Panoromic Sonic Spectrograph of
750 cps square wave.

Use Model AP-1 for analyzing...
* Harmonics ¢ Intermodulation s Vibra-
tion * Neise * Acoustics * Materiols

Features...Continvous scanning from 40-
20,000 cps in one second ¢ Wide input
voltage range * Linear and log volfiage
scale ¢ Closely logarithmic frequency scale
+ Built-in voltage and frequency calibra-
tor ¢« Simple operation.

WRITE for detailed specs, price and defivery.

7 Cable Address
PANORAMIC, NEW YORK

92 Goid St.
New York 7, N.Y.

Exclusive Canadian Representative: Conadian Marcens, Lid.


www.americanradiohistory.com

16-in. Metal TV Tube in Production

IXTEEN-inch TV picture tubes

made with spun-steel c¢ones
joining the plate-glass image fronts
and glass necks, are now being pro-
duced at the rate of 100 a day by
the Tel-o0-Tube Corp., 167 Marshall
St., Paterson, N. J., which is headed
by Samuel Kagan, a practical tube-
maker having previous experience
with the DuMont 20-in. glass TV
tube. In form and design, the new
metal Tel-o-Tube follows closely
the lines of the metal 16-in. tube
recently announced by RCA, of
which Tel-o-Tube is a licensee. The
manufacturer is planning an output
of 4,000 tubes a month by the end
of the year.

Major portion of the “envelope”
of the new tube consists of a cone of
spun chrome-steel alloy. Only (1)
the image screen and (2) the neck
or stem which houses the cathode-
ray gun assembly, are made of glass.
These are fused by a special process
to the steel cone, which has the
same coefficient of expansion as the
glass.

Advantages claimed for the metal

tube include light weight — about
one-sixth that of an all-glass tube
of the same size; better shielding for
the removal of ambient light; great-
er safety (the tube will not shatter
if broken); and a larger and better
scanning surface.

Curvature of the glass screen in
the metal tube is so slight that it
can be scanned without distortion
practically to the edge where it is
joined to the metal cone, giving
nearly 150 sq. in. of clear image
area. For greater clarity, the image
screen utilizes drawn glass, polished
on both sides, instead of the usual
pressed glass.

Each of the new tubes is subject-
ed to close control and frequent
inspection and tests during its man-
ufacture. These tests include meas-
urement of screen efficiency, several
vacuum tests during exhaust opera-
tions, and measurements of beam
current and cut-off voltage. The new
metal tube has also undergonz a
rigid life test, indicating a longevity
equal to or greater than that or
all-glass tubes.

tube

Tel-O-Tube’s 16-in. metal picture

Mr. Kagan is standardizing on the
production of 16-in. metal tubes be-
cause he feels that this diameter is
as large as is desirable for home
sets.

Some of the first-production metal
tubes are already being used in the
16-in. “Ambassador” table-model
TV receiver made by the Starrett
Television Corp., 601 W. 26th St.,
New York City, and priced at $695

retail.

s

marked ...

usual time.

12 River Roa

TECHNICAL thane catalog.
PLASTICS ll Syn
SHEETS » RODS |
TUBES o FABRICATED |
|
)
\

PARTS e« MOLDED: Title

EAMINATED o MOLDED-

MACERATED

City e

For jobs where pressures are light, such as cams
for B & S screw machines, try convenient, easy-to-
use Synthane Non-metallic cam blanks.

These blanks are hard and dense, yet quickly
and easily machined. Delivered with center hole
bored, pin hole drilled and layout lines clearly
Cutting operations are greatly sim-
plified, cams completed in only a fraction of the

Write for complete Synthane catalog now!

r RPORATION /%
SYNTHANE GRTRANE A

lete
pleasessend me @ copy of the comp

Nurne/

Address /

Stole——"""
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549 W, Washington S§t., Chicago

RELAYS

’ TEAR OUT THIS AD AND PIN IT TO YOUR
| LETTERHEAD FOR NEW RELAY CATALOG

150 stock models, or
we will design and
produce practical
relays for special
applications

TELE-TECH -

October, 1948
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Classified Section

PRECISION
RESISTORS

“TAB” SPECIALISTS
IN PRECISION RE-
SISTORS. Write Qty
Prices. “NO MFGRS
CHOICE,” we ship types in stock.
From .116 to 99000 ohms 30¢. TEN for.....
From 10000 to 950000 ohms <48¢. TEN for..
From_ 1 to 20 megohins T3¢. TEN for......
VACOUM Precision Hivolt Resistors
D.25,0.6.0.75,0.83,0.99megohms 1,1.5.2,3,3,
ohms. accy 057 SPECIAL SU.A04 . TEN for 87,50
MBEGMAX 100r12Meg/10KV/SW $1.35 @ 10 for $10.00
MVZBIRC/I?OMEE/%KV/ZUW%!tT: S1.98@ 6 for 10.09
MFBI105IRC/1Meg. /5G.acy/JANR29 §1. 98(

10.00

6 for
WRITE “TAB” FOR ALL SIZES PRECISION
RESISTORS

PHOTOFLASH and
2 LAMPS

PHOTOFLASH KIT AIR-
CORPS 1503 NEW, Con-
tains Power Supply. REC-
& GCONDEN-
SERS 50 mid, TRANS-
FORMERS & Relay, 2
STROBOLAMPS 12 mil-
© lon lumens light ocutpt.
15 to 30000 flashes &
Refletrs, for COLOR &
BW film. READY for use
oKnITIZVIDNCCLén gdclmon
DE, IN-
STRUCTIONS & PARTS to convert to 115VAC.
SPECIAL ““TAB” BUY .559.95
1503 SET plus six 2V (12V) S Batvs 369,05
PHOTOFLASH 1503 & BATY PACK for 15VAC/
12VDC opcration READY to WORK........ SL19.
PHOTOFLASH Lamp & Refl, $10.95, 2 for $21.50
Flash Condensers 8mfd/660V.AC/3000Vint. .. $3.95
15mId/2000Vint $4.50; 16mid/3000vint 87,05
25mfd/2000Vint $7.95: 4X8mid/3000Ving $11.95
16mm/PAN/50 Film GSAP Camera

3 1; 5¢ for $8.98
1imm/PAN Film GSAP Cam. i fo

for
3 fnr $1; 10 for $1.98

Hi-Power Variahle Antenna Matching Netwark

1001A/1KWRF/1.5  to 7
mc’'s NEW  easily con-
verted to  Di-freq use i
CASED 5"x157%23” Relay
Rack mtg, Coil Condnsr,
RFMTR etc. NEW with
Tech  Manial, BRAND
NEW, SPECIAL..... 12.95

NEW, eoils req. cement. 9.95
AS IS coll repairs reg’d 8.95

Pocket Voli-Ohmmeter
lma MTR 1000 ohm
per volt.
2 Resistance Ranges
5 AC Volt Ranges to
3000VDC Checks Individual sec-
B DC Volt Ranges to |tions of Qclol, Loktsl.
1500VDC Bantam, Peanut. TV
4 DC Current R’s to | MIN, Magic 1 Thyra-
1.5 amps trons & others. Checks
Molded Case 3% x 57% | Shorts Jeakage to 5
x 2L tched panel | megobms. Compl. in
Whu‘.e LetLers pak case 105 x 833 x
Compl. Bat & Leads 3% Speedread chalt
F18 a0 r‘omp lete 9.9%

CIRCUIT BREAKERS — HEINEMAN Magnetic
Bkrs 10ma, 220ma; 3, 5, 10, 15, 20, 30, 40, 80 &
180 amps. NEW, eg. $1.%5, Asstd 10 for SI8.00
HAYDON Synchronous Cli)ck Moters 110V/2.2W/
30 ey AV/L IDM. ... 2.49
LOV/60 cv AC/24 rpm & SP3T Cmn & sw.
L1I0V/2.2W/60 ¢y AC/31% rpm
110V/2.2W/25 cy AC/3/2 RPM. 9
FUSES 3AG—4, 14 12 Amp. 6¢ 20 for 1.00
3 AG—1, 2. 3, 4, 10, 15, 30 Amp 3¢ @ 40 for 1.00
3 AG—sSlo Ble 10, 20 Amp. 12¢ @ 10 for 1.00
1 AG—sSlo Blo 3. 5, 10, 15, 20 Amp 12¢f @
1 0

1 Amp. 3¢

7 AG-—200ma 10¢; 8 AG—1/32.
2 for 1.00

12
Little Fuse 1000V—3%, Ez. 1 Amp. 30¢ @ 4 for 1.00
BUSS 4000V—15 Amp. 75¢ @ 4 for 2.25

RECTIFIERS, BRIDGE

New TUBE TESTER

1.00

A

n Out Amps Price | [n Out Amps Price
18V 14V 135 2.49 | 38V 28 1.5 3.95
18 14 3.5 3.40 | 36 28 3. 5 6.73
L8 14 5 4.85 136 28 5 17.50
38 28 32 149190 5 0.15  1.4%

210 180 04 79 Write for List.
Write for TAEOGRAM Specials!!

$3 Min. F.0.B. N.Y.C. Add Post. and 259 deposit.
Money Back Guarantee. Return Mdse. Prepald

“TAB" DREPT. TT-10
6 CHURCH ST. WOrth 2-7230 NEW YORK 6, N. Y.

VOLTAGE REGULATORS

Mfg. Raytheon; Navy CRP-301407: Pri: 92-138 v
15 amps, 57 to 63 cy. 1 phase. Sec: 1lH v,
7.15 amp, .82 KVA. .56 PF. Contains the fol-
lowing components:

REGULATOR TRANSFORMER: Raytheon UX-

9545 Pri: 02-138 v, 60 cy, 1 PH. Sec: 200/580
v, 5.5/5.26 amps, 4000 ¥ rms test.
FILTER REACTQR: .156 hy, 5 amps, 4000 v

test, Raytheon UX 9547,
TRANSFORMER: Pri: 186 v,
v, 7.2 amps. Size: 127 x 20" x 297
approx. 250 Lhs. .
Entire unit is enclosed in grey metal cabinel with
mounting focilities. New, as shown...... $99

5 amps; Sec: 115
Net Wt.

VOLTAGE REG, *‘Transtat,”’ Amertran Tvpe
“RH" 2 Kva Load Input: 90/130 v. 50/60 cy
Qutput 115

IRANSTAT VOLTAGE REG.
vac, 60 cy. 100 amps....................

ITE Circuilt Breaker, 115 amps, 8§00 v., ... $15.00

STEP DOWN TRANSFORMER: Pri: 440/220/110
volts a.c, 80 cycles, 3 KVA. Sec. 115 v. 2500
volt insulation. Size 12¥ x 12”7 x 77..... $40.00

PLATE TRANSFORMER. Pri: 117 v, 860 cy. Sec.
17.600 v @ 114 ma. with choke. Oil immersed.
Size 26”7 x 297 x 13, Amerbran.......... $65.00

FIL. TRANSFORMER: Pri: 60 cy. .05
KVA. Sec. 5 vet., 34,000 v. test...... .. .$24. 30

FIL, TRA‘JS, UX-6899. Pri: Sec
Two 5 V. 5.5 Amp Wdegs. 29 KV Test. .. .§24.50

PLATE TRANSFORMER: Pri: 115/230 vag.. 50-
60 ey. Sec: 21,000 v, 100 ma........... $T20.00

A COMPLETE LINE OF 400-2400 CY.
TRANSFORMERS IN STOCK:” SEND
FOR LISTING.

all merchandise guaranteed. Mail oriers prompt-

ly flled. All prices FOB New York City., Send
money order or check Shlp'pln'—" charges COD.
Rated concerns send .

[:I]MM[INII}ATIUNS EQUIPMENT CO.

131-T Liberty St., New York City 7, N. Y.
Dighby 9-4124

FOR SALE

TELEVISION
CAMERAS

3 DUMONT type 5027A Image
Orthicon Pickup Heads, with type
5047A  Electronic  Viewfinders.
These cameras are complete with
all tubes, including 2P23 Image
Orthicons 90 M.M. f 3.5 EKTAR
coated lens. Factory reconditioned
— perfect operating condition. Im-
mediate Delivery.

Also

Surplus Lahoratory Test Equipment
—— General Radio, Boonten, Ferris,
etc.
Subject to prior sale —-
F.O.B. N.Y.C.
For complete information
WIRE ~ WRITE
THE NATIONAL INSTRUMENT
COMPANY
Far Rockaway, New York
Cable Address — NATINSTRU, NEWYORK

Mazx KVA Output ..............1LE
Single Phase 0 Cycles
Fixed Winding ...........,115 Volts
Commutator Range .. 0-116 Volts
Max. Amperage ... i aesa..100
With reconnection for 220 V. Opera-
tion: Max AmMperage .............50

This Transtat has wide application to con-
trol temperature, imotor speed, illumlna-
tion, rectlfier output, filament supply,
voliage compensation, instrument callhra-
tion, and general testing and lahoratory
use.

Net weight 134 Lbs. Dim. 267" W x 16" D x
171%7 H (Exclusive 87 shaft extension)
Price $75.00

DYNAMOTORS—500 Watt
Navy Type CAJO-211444

fnpuf: 105-130 Volts D.C., & omps. Output
13 or 26 Volts D.C. (26 V. ot 20 amps. 1n
series of 13 V. at 40 umps. in parallel).

signed for radio use, fully R.F. ﬂller?d, :orn—
plete with separate Square D line switch box.

BRAND NEW $59.50

W. E. TYPE D-168479
MERCURY CONTACT RELAY

For applications in all types of high
speed switching devices. Long service
tife, high operating speeds. Large cur-
rent and voltage handling capacity.
uniform and constant operaling char-
acteristics under adverse atmospheric
conditions. Hermetically-sealed mmer-
;ury-wetted contacts in gas-filled glass
envclope. TFree from moisture. dirt.
rorrosion and atmospheric pressure.

1000 hours life at 80 operations per
second. Two coils of 700 ohms. and
3300 ohms. Operating current. eoils,
series aiding—6.6 mils. Re:ease current, eoils

series aiding—5.2 mils. Four page Technical
Data on request.
Brand New
in Original Cartons $4~75

MOTOR GENERATORS

Bru‘nd new. Built by Allis-Chalmers to
rigid specifications of the U. 5. Navy

K.V.A. sutput 1,250 R.P.M. 3500
K.W. output 1, Cont. Duty Ph. Single
P.F. 80 Cycles 60

Volts input. 115 D.C.
Amps. input 14 Amps. output 10.4
Length 26; width 127''; height 13"
Compound accumulative A.C. and D.C, fields.
Centrifugal starter. Splashproof covered. Fre-
quency adjustable to load, plus or minus five

eyeles,
PRICE $125.00
fdentical Machine, but 230 volis
D. C. Input, $125.00

Set of Replacement Spare Parts for
Either Machine $29.50

Volts output 120 A.C.

All prices quoted are F.O.B, Tuckahee,

N. Y. (About 20 miles north of New York
City). All merchandise guaranteed. lmme-
diate delivery subject 1o prior sale.

ELECTRONICRAFT

INC.
5 Waverly Place, Tuztkahoe 7, N. Y.
Phone Tuckahoe 3-0044
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Classified Section

SURPLUS

RATE 28Y-DC DELCO

N Elinco PM-2 _ SPEED MOTOR
&5 2.0 v. DC per 100 rpm. il
X Use io 2000 rpm. Stock A-7155
> #SF-53. Price §7. ea.
Y .\ 3 . cont.
NS ELINCO F-16, 3 Phase AC. 1.3 v AC per 100 éﬁg h%’.ﬁe?ia’rﬁ.'“x 5157
rpm. 60 cy. output at 1800 rpm. Stock #SF- Iz 75" shaft extension.
N 193, Price $12.50 each. 5732 diam. 4 hole base mounting. Stock . . .
- #8F-94. Price §6.50 each. oremost technical journal of radio,
N ‘l]’ha%%% Sll]'jn Cap?gilor—d stator single rotor.
X - phasc shift. . . .
Ko Stock Z8F-114. Price $4.75 ea. SPERRY PHASE ADAPTOR—631102. 115 .. television and tele-communications.
s volts 400 cy. Used for operaiing 3 phase
N equipment from sinele phase source. Stock ..
R #SF-194. Price $6.75 each. 2 | ... Greatest number of television and
IS _Remote Position 2 |
R Indicatiag Radie Gompass Loop LP-21-LNM. Stock % SF- tele-communications  editorial  pages.
System— 99. Price $9.50 each net. - ]
Ideal . .
for Ajrcraft Amplidynes—G.E. SAM3INJISA. 1n- .« - Authoritative treatment of cur-
Beam gut 27 v. DC @ tllt,i :\;B\DS._ Ouc{.ptxt GP(‘ly. Dgleg@ '
B .8 amps. 530 watls. min. duby. Alr cot B 1 . . ‘
Indicator b M A et 61450 eash. . rent engineering trends, problems and
G.E. 5AM3INI9A—similar to above. Stock . u R
6-12 V. 80 cycles 5 inch Indicabor with 0 to | Sei-106. Price SI4.50 each, developments, . . . Largest engineer

3_60" 1clial. Hiea.vy duty transmitter. Stock
FSF-115. Price §9.95 per system k- audience in  design, manufacture,

110 RPM MOTOR

DC MOTORS G.5. SBAIOJISD. 31 V. @ 07 omps. 1 ou/ft operation and maintenance of tele-
Westinghouse—1171391. 37 V 6.5 amps. series. torque. 134“ diam. x 3157 1g. Operates on

Fan cocled. 3 dlam, 4 lBegt ALE, Cont. AC or OC. Stock #SF-98. vision and tele-communications (15,332
Include 15¢
for P.P.
and handling
Price
$2.95 ea. net

Constant Speed DG  Motor—G.E. 5BA25-
MJ24, 24V DC 17100 rpm. RC noise filter,
ntock #SF-100. Price $8.50 ea,

total circulation monthly).

CALDWELL- CLEMENTS, INC.

480 LEXINGTON AVENUE
NEW YORK 17, N. Y.

SELSYN
SPECIAL

W.E. KS5-5950-L2.

Size 5. 115 v. 400

G.E. to 10 RPM—3BA10F¥F12—40 Ib/in, 2% V. ¢ycles. Use on re-
1.1, amps. - Reversible. Stock #SF-17. s duced 60 cycles.

g Prlco $8.75 each. Stoek #SF-182. Price $4.75 each.

SF-17 SF-110 BF-202

Synchren 10 RPM Timing Metor—24 V. Han-

son Mig. Co. Stock #SF-110. Price §3.75 ea.
Blower Assembly MX-215/APG 2§ V. DC. ; DYNAMOTORS
1/100 h.p. motor. John Oster C-2P-1L. L-R | D-101. 27 v. DC in @ 1.5
. #2 blower. 7000 rpm. 20 c.f.m. Stock #SF- 7 ® amps. DC output 285 v.
0 02, Price $3.73 ea. | . : .060 amps. Stock = SF-
e 187, Price $1.50 each.
l?livt[—'ilov%. 14 v@ DC‘-Bjn @ 3.4 amps. DC out- I E L E - T E E H
SWEEP GENERATOR ¥dte $3.2‘§' ea[ch.'la amps. Stock #SF-188. )
CAPACITOR : :
Hi-speed ‘bearings. Spll-t Delce PM Motor— .
iﬁ‘&iﬁrllﬁ’g#g'{’&atg‘dmﬁo Alnico ﬁ;g'.i3572}7 v. DC. ReaChlng the men
- _ 180 58 bham. ! shats. responsible for
Stock #SF-187. Price $2.15 each. 51/32" Stock #SF-151. Price $3.%5 each. P
TWX-PAT. 199
. i DESIGN,
3 en account shipmenlis
- Write for complete listing, ‘ P|° rated :oncefns.e MAV' FACT[TRE
/”} or ¢oll ARmory 4-3366 ‘ N f &ll prices F.O.B. Paterson, M. J. X
=L RODUCTS Co . ' — ' and OPERATION of
4 Godwin Ave. incorporated . Paterson, N. J.
Surplus Division ALL
ELECTRONIC
. man COMMUNICATIONS
o Promotion agens. .....
CLOSING DATES
For publication or review in Tele-Tech please . 0 .
. . . . of preceding months—
be sure that this magazine is on your list Ist L P de remuiring proofs,
to receive ’ composition, foundry work.
key changes, etc.
—Technical bulletins as issued. o Bih  of preceding months—
—New product photos & descriptions. gor Complete  plates only
—Announcements of engineering nature. o setting.
— of month—
Catalogs, manuals, brochures, etc. Ist N Date
ADDRESS CALDWELL-CLEMENTS, Ine.
TELE-TECH, 480 LEXINGTON AVENUE, NEW YORK 17 480 Lexinglon Ave. New York 17 PLoza 3-1340
- ]
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ALLEN
BRADLEY

AND OTHERS

RESISTORS and
POTENTIOMETERS

CAPACITORS

all makes

mica,

silvermica,

silvered button mica
ceramic,

oilfilled tubular.

MAGNET WIRE

all sizes

all insulations
[ ]

I

best quality only.

fast deliveries from
immense stocks.
recognized as source of

supply by the “blue chips
of the electronic industry.

i

NAMES ON REQUEST

LEGRI 5 CO.

INCORPORATED
130 West 102 St.
New York 25, N. Y,

* we are supplier of many Univer-
sities, Research Laborotories and fill
Government Orders per JAN Speci-
fications.

Classified Section

AWIIUIBLE FOR IMMEDMTE DEUVFRV

SYNCHROS

1F Special Repeater, 115 volts. 400 cycle, Will
operate on 60 c¢yecle at reduced voltage.

PRICE $15.0¢ EACH NET
1CT Conirol Transformer, 90/55 volts, 60
cycle. PRICE $22.50 EACH NET
2J1G1 Control Transformer, 57.5/57.5 voits,
400 eycle. PRICE $2.00 EACH NET
2J1HiI Selsyn Differential Generator, 57.5/57.5
volts. 400 cyele, PRICE §3.25 EACH NET
5G Gengrator, 115 volts, 60 cycle.

PRICE $25.00 EACH NET
W. E. KS-5950-L2, Size 5 Generator, 115 volts,
400 cycle. PRICE $4.50 EACH NET
Size 5 Generator, Army Ordnance Drawing
No, 0-78414, 115 volts, 60 cycle.

PRICE $14.00 EACH NET

PIONEER AUTOSYNS
AY1, 26 volts, 400 cy¢le. PRICE $4.00 EA. NET
AY20, 28 volts, 400 cycle. PRICH $5.50 EA., NET
AY30, 26 volts, 400 cycle. Price $10.00 EA, NET
AY31, 26 volts. 400 cycle. Shaft extends from
both ends. PRICE §$10.00 ©ACH NET
AY38. 26 volts, 400 cycle. Shaft extends from
both ¢nds. PRICE $10.00 BACH NET

PIONEER PRECISION AUTOSYNS
AY101D, new with ca.llbla.tmn curve
PRICE—WRITE OR CALL FOR SPECIAL
QUANTITY PRTCES
AY131D, new with calibration curve.
PRICE $35.00 EACH NET

GENERAL ELECTRIC

D. €. SELSYNS
8TJ9-PDN Transmitter, 24 volts. PRICE $3.00
EAGH NET
8DJ11-PCY Indlcatol 24 volts. Dial marked
—10° to -}65°. RICE $4.00 EACH NET
8DJ11-PCY Ind!cator 24 volts. Dial marked
0 to 360°. PRICE $6.50 BACH NET

PIONEER TORQUE UNITS
Type 12602-1-A. PRICE $30.00 BACH NET
Type 12606-1-A. PRICE $35.00 EACH NET
Tybe 12627-1-A. PRICE $70.00 EACH NET

PIONEER TORQUE UNIT

AMPLIFIER
Type 12073-1-A. PRICE §17.50 EACH NET

RATE GENERATORS

PM2. Electric Indicator Company, .0175 V. per
R. P. M.

PRICE $7.25 EACH NET
F16, Electric Indicator Company, iwo-phase,
22 V. per phase b 1800 R, P.

PRICE §14.00 EACH NET
B-688, Eleciric Indicator Company, Drag Cup,
110 velts, 60 cycle, one phas

FPRICE $14.00 EACH NET

INYERTERS
12117-4, Pionecr. Input 24 volts D. €. Output
36 volts, 400 cycle. PRICE $12.00 EACH NET
12117, Pioneer. Input 12 volts D. C. Qutput 26
volts. 400 cycle. PRICE §15.00 EACH NET
12123-1-A, Pioneer. Input 24 volts D. ¢. Out-
put 113 volfs, 400 cycle, 3 phase. Voltage and

FLHSHlNE NEW YllRK Telephone INdependenca 31919

frequency regulated. 100 V. A. Price §75.00 Ea.
153F, Holtzer Cabef. Input 24 volts D C. Out-
put 26 volts, 400 cycle, 250. V. A, and 115
volts, 400D cvc]e 3 phase, V. A. Voltage
and frequency regulated PRICE $150.00 Ea. Netl
MG750, Wincharger, PUL8, Input 24 volis
. C. Output. 115 volts, 400 cycle, 1 phase. 6.5
amps. Voltage and frequency tegulated. PRICE
$35.00 EACH NET

HQH Holtzer Cabot. Input 28 volts at 44
s. Output 26 volts_at 250 V. A, 400 cvcle
and 1153 volts at 500 V. A. 400 ¢ycle. PRICE
9.00 EACH NET

149F, Holtzer Cabot. Input 28 volts ab 36
amps, Qutput 26 volts at 250 V. A. 400 cycle
and 115 volts at 300 V. A. 400 cycle. PRICE
$29.00 EACH NET

SPERRY PHASE ADAPTER
Type 661102, 115 wvolts, 400 cycle. Used for
operating 3 phas¢ equipment Ifrom a single
phase source. PRICE $6.50 EACH NET

SINE-COSINE GENERATORS
{Resolvers)
FJE 43-9, Diehl, :15 volts, 400 cycle, PRICE
$20.00 EACH NET

D. C. ALNICO FIELD MOTORS
5067127, Deleo, 27 V., 250 R. P. M. PRICE
$2.90 EACH NET
5069600, Delco, 27 V., 250 R, P, M. PRICE
. $4.00 EACH NET
5069466, Delco. 27 V., 10,000 R. P. M. PRICE
$3.00 BACH NET

D. C. MOTORS

5069625, Deleo Constant Speed, 27 volts, 120
R. P. M. Built-in reduction gears and gov-
ernor, PRICE §4.25 EACH NET
A-1155, Delco Constant Speed Shunt Motor, 27
volts, 2.4 amps., 3600 R. P. M., 1/30 H. P,
Built-in governor, PRICE $6.25 EACH NET
SBA10J13D, General Electric, 27 veolts, 0.7
amps., 110 R, P. M, PRICE $2.90 EACH NET
5066665. Delco Shunt Motor 27 volts, 4000
R. P. M. Reversible, flange mount. PRICE $4.50
C-28P-1A, John Oster Shunt Motor, 27 volis,
0.7 amps., 7000 R. P. M., 17100 H. P,

PRICE $3.75 EACH NET

A. C. MOTORS
5071830, Delco, 115 volts, 60 cycle, 7000 R.P.M.
PRICE $4.50 EACH NET
36238. Hayden Timing Motor, 115 volts, 60
cycle, 1 R. P. M,
PRICE $2.85 EACH NET

SERYO MOTORS
CKI1, Pioneer, 2 phase, 400 cycle,
PRICE $10.00 EACH NET
CK2, Pioneer, 2 Phase, 400 cycle
PRICE $4. 50 EACH NE
FPE-25-1t, Dlehl Low-1lnertia, 75 to 115 V.,
60 cycle, 2 p
RIC'E $16.00 EACH NET
FP-25-2, Diehl, Low-Inertia, 20 volts, 60 cyclc,

2 phase.

PRICE $9.00 EACH NET
FP-25-3, Diehl, Low-In-
ertia, 20 volts, 60 cycle, 2

phase.
PRICE §$9.00 EACH NET

747457 A1t AVENUE _

N =/
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IN TELEVISION - FM - AM & AUDIO

Use
MOLDITE

PRECISION

IRON CORES

Permeability Tuning
Coil Trimming
Critical Alignment
General Slug-tuning
[ ]

MOLDITE CORES are mode to exacl specifications,
using on exclusive powder mix for each specific re-
quirement, plus new methods of pracessing and
moss production.
RESULT—Higher quality and economy; greater
cirouit sfobility and flux density.

SAMPLES on request for design, test ond pre-
preduction purposes. For quick, exaci
duplication of cores, send for Moldite
mix numbers plotted on frequency

NATIONAL MOLDITE COMPANY
25 MONTGOMERY ST., HILLSIDE 5, N. J.
iron Core Specialists . . . Member R. M. A.
MID-WESTERN REP. SO. AMERICAN REP.
Irving Rese © Jose Luis Pontet
ichigan Ave. Cordoba 1472
Chicage, IIl. fuenos Aires, Argentina

WESTERN REP,
Perimuth-Colman Assoc.
942 Maple Avenue

Los Angeles, Calif. -

70

REVOLUTIONARY SOLDERING IRON
1{(.1‘ 1o Soldetron

Tr. Mark Reg., Pat. Pend.
For Easier, Betfer Soldering — on Any Job!

* Weighs only 3 ozs., yet can do the job of a 200 watt iron.
* Heats up in 20 seconds from a cold start; saves time.
» Fingertip control; permits soldering without fatigue.

Ready for uftuchment
and operatien en 110
Vv A.C., 50-60 cycles,
through trunsformer
supplied with iron, or
68 volt A. C. or D. C. without
transformer (from an automobile
battery).

Overall size 914 x 15/16'"; ship.
wt. approx. 4 lbs,

¢+ Ideal for fine precision work in “hard-to-reach’ places.
+ Readily interchangeable tip-heads; no cleoning or filing.
s Retains heat with switch off up to 1 minute; efficient.
* Bakelite handle, cark covering, for comfortable cool grip.
PRICE: Including fransformer and Tip-Head **A*’, $13.95
5% higher west af Mississippi; fair traded.
Manvfacturers: Order sample unit, test ifs greaf efficiency!

TRANSVISION, IN6. DEPT. TT NEW ROCHELLE, N. Y.

In Calif.: Transvision of Cal., 8572 Santa Monica Blvd., Hollywood 46

i

pos

MAXIMUM DEPENDABILITY

PRECISION
PAPER TUBES

Round, Square, Rectangular

For the round-up of coil business,
or the assurance of perfect coil per-
formance, Precision Paper Tubes
provide dependability where it be-
gins—in coil bases. Fabricated of
finest Kraft, Fish Paper, Cellulose Acetate or com-
binations, any length, ID or OD to your specifications.
Spirally wound, with heavy beat-treated compression
for greatest strength, and lowest moisture absorphou,
efficient insulation. Send for samples and estimate,
any quantity. Ask for new expanded Mandrel List.

PRECISION DI-FORMED
PAPER TUBES

Now available at no extra cost! De-
crease side bow. Permit automatic
stacking. Ask for samples.

Also Mfrs. of Precision Bobbins,
Dust Caps and Thread Protectors.

2057 W. Chatleston St. .
Plant No. 2 at 79 Chapel St., Hartford, Conn.

Chicago 47, IlI,

Fr ) i

SERIES 220 RELAY

This small relay is capable of :
handling 20 amps at 220 v., the "
leader in its size and price field
far inexpensive, compact, heavy
current control. A very widely
used small relay for industrial
control such as welding machines,
xX-ray, motor starters, eic.

SER{ES “'R"* STEPPER

Used for cycle contral requiring continuaus
seqUence repetitive operotions; to remotely
select and control multiple circuits; can be
furnished to rotate continuously, reset
avtomatically or ta pulse bath clockwise
and counter clackwise on the same unit
with up to 100 contacts on a disg,

GUARDIAN\¢/ELECTRIC

1607-L W. WALNUT STREET CHICAGO 12, ILLINOIS
COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY

Write—tell us your control problem.
Get specific recommendations.

TELE-TECH <« Oclober, 1948
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SINGLE

. BUTTERFLY

DIFFERENTIAL -

'SMALLEST
AIR VARIABLES
EVER PRODUCED!

the
variables ever produced. Each of the three

Pictured are three of smallest air
types is available in four diferent capaci-

ties.

SINGLE TYPE — Takes the place of
adjustable padders for trimming RF and
IF oscillator circuits. Available
models: 1.55 to 5.14 mmf, 1.73 to 8.69
mmf, 2,15 to 14.58 mmf and 2.6 to 19.7

mmf.

in four

BUTTERFLY TYPE —

wherever a small split stator tuning con-

Applicable
denser is required. Awvailable in four
models: 1.72 to 3.30 mmf, 2.10 to 5.27
mmf, 2.72 to 8.50 mmf, and 3.20 to 11.02

mmf.

DIFFERENTIAL T}’PE— For switching

capacity from rotor to either of two
stators, and for shifting tap on capacity
divider. Awvailable in four models: 1.84
to 5.58 mmf, 1.98 to 9.30 mmf, 2.32 to

14.82 mmf, and 2.67 to 19.30 mmf.

For Full Details
. Write For Latest
JOHNSON Catalog

E. F. JOHNSON C€O.

WASECA, MINNESOTA. |

TELE-TECH *+ October,” 1948

TELE-TECH
Advertisers October 1948

Allied Radio Corp. ....oeiiiurreinnivnn s T2
Anaconda Wire & Cable Co. ..., cvvvvienies 13
Atlas Sound Corp. L ..... . . aieaaieiianies 2
Bell Telephone Labs. ....vivvvrnvionnnnncasdy §

Richard H. ........0ve0ie., 72

Bird & Co., Inc.,
Blaw-Knox Co.

Baonton - Radio Corp.
Bud Radio, INC. .......vveivenunnerscnnanns

Caldwell-Clements,” Inc.
Communications Equipment Co. ...

Cornell-Dubilier Electric Corp. ....euv.no..Cover 2
Curtis Development & Mfy. €Co, .....vuvvauen. B2
Dazor Mfp. Corp. ....ooivvii i i .21
pistillatior Products, Inc. ...........cv.ceavee 16
Du Wont Labs., Inc., Allen B ............ 12, 51
du Pont de Nemours & Co., Inc, E. I, ...... 64
Eisler Engineering Co., Inc. .. ....... ...c..0... 59
Eitel-McCullough, Inc. .......... oo iinis 1
Electro Mative Mfg. Co, Inc. ... ... ... seee 3
Electronicraft, Inc .......voiiiniieianinn 67
Electro-Voice, INC. ...veviiooiniinnnnnnn. s 53
Federal Telephone & Radio Corp, .............. 60
Formica Tnsulation Co. ................. ..... 82
General Electric Co. ....4, 5, 15, 22, 62, 63, 65, T1
General Industries Co. .ovevv.nieiiaiinn.... 59
Guardianw Electric Mfy. Co. ........ ... ... 70
Heinemann Electric Co. ..., .oovoviiintt 10,
Instrument Associates . .......... ... cviien.- 69
International Resistance Corp. ............ Cover 3
Johnson Co., E. F. (.......¢ e e i3
Jones Div, H. B., Cinch Mfy. Corp. ........... 64
IKahle Engineering Co, ............. [ 72
Lavoie Labs ....ovevcninnnnenne e 58
Legri S Co.
Mallory & Co., Inc, P. Ro c..ovaviinnve.t. 49
National Instrument Co. .........c..o . covuns 67
National Moldite Co. ........ovvu uonnn coel T80
Panoramic Radio Corp. .............. . .oeoune 65
Paramount Paper Tube Coro, ............. A 33
66

Potter & Brunfield
Precision Paper Tube Co.

PP |

Radio Corp. of Ametica .............. 11, Cover 4
Raytheon Mfg Co. ....... ... .......s feeeaon 17
Revere Copper & Brass, INC. w.oveveranrvavass T
Servo-Tek Progucts Co. ..... Cihaieeiiiasiea. (1]
Simpson Electric Co. ...........ioiiiael.n 6
Spellman Television Co., Inc. ........vevernns 55
Sylvania Electric Products, Inc. ....c.iveeeee. 18
Sperry Gyroscope Co. ........ PPN . 19
Synthane Corp. ... 66
TAB it it

Transvision, Inc. ...

Western Electric Co,
White Dental Mfy. Co.
Wrigley Co,, Wm. .,.....

While every precaution is taken lo insure acturacy,
we cannot guarantee agamst the possibility of an
occasional change or omission in the preparation of
this index.
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: ENERAL@ ELEGTRI{Z

 AVAILABLE IN
AL POPULAR
CTYPES!

TYPE 103J58A

QOD purchasing calls for
G-E sockets along with
General Flectric tubes. That
way you have one convenient
source of supply—one manu-
facturer responsibility—one
high standard of quality.

Also . . . these heavy-duty
sockets are designed to work
in harness with G-E power
tubes, rectifier types, thyra-
trons, and others. Depend on
General FElectric sockets to
accent efficient, dependable
tube performance; to under-
score long service life.

Stocked widely, G-E sockets
are easy to obtain. Your near-
est G-E electronics office
gladly will give you prices-and
tull information. Or write
Electronics Department,

General Electric Company,
Schenectady 5, N. Y.

183-G2-3880

n\e\.-
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ATLAS "Professional”
STUDIO STANDS

e ?
¥,

? "Floating Action”
i Boom Stand

: .
‘“Velvet Action”
Floor Stands

L
Desk Stands

®
Adaptors

L ]
Fittings
R J
Brackets

L 4
Glamps
k]
Goose Necks
®
i Portable

1 2l and
Orchestra
- Stands

Atlas Precision Built Stands can be sup-
plied for almost every conceivable type
of microphone placement

Write for complete catalog

ATLAS SOUND CORP.

1445 39th Street, Brooklyn 18, N. Y.

You'll Aind everything you need in radio and
electronic equipment for laboratory and
development work, in the new 180-page
ALLIED Catalog. Rely on ome depeadable
source for the world's largest stocks—thou-
sands of parts, tubes, wols, books, rest in-
struments, sound apparatus—ready for in-
stant expert shipment at lowest market prices.
Write today for your FREE copy of ALLIED’s
newest Buying Guide.

ALLIED RADIO CORP., Dept, 18-K-8
833 W. Jacksen Blyd., Chicago 7, T,

OSend FREE New ALLIED Catalog.

Name...ovivevnnas Priiteeetaetetaninaans ‘ee

Magnetic Tape Recorder
(Continued from page 65)

to a point half-way between the
front and back maxima. This is to
average out misalignment which
must be present to give rise to the
difference in adjustment. (The fact
that the response through the back
of the tape is so much less than the
front is of no consequence, as it 1s
only maxima that are being ob-
served.)

{¢) Now a new recording is made
at 7,000 cycles, but this time the
playback head is left alone, and the
recording head is adjusted to give a
maximurmn response to the playback
in its new position.

{d) The tape is again returned to
the starting point, and played
through the back, and this time the
playback is again adjusted to a me-
dian position.

This process is repeated until the
final playback head adjustments
show that they have approached a
real mean position. The recording
frequency is then increased to
10,000 cycles as a final check. Tapes
made on machines adjusted by this
process show wvery faithful inter-
changeability up to 15,000 cycles.

On recording, we hold closely to
the plan of giving egual current to
the recording head, regardless of
frequency. It is perfectly true that
a certain measure of noise reduction
may be accomplished by pre-
emphasizing with increasing fre-
quency as is done with disc record-
ing. But this runs into the very real
danger of overloading the highs.
The curve of response with intensity
takes a very definite dip at a certain
point as is shown in Fig. 6 for the

. higher frequencies. There is a real

demagnetizing action that occurs for
the shortwave lengths on the tape,
corresponding to the higher frequen-
cies. Fortunately, there is a definite
drop-off in average energy with
music and voice at the higher fre-
qliencies, so that in view of the
Fletcher energy-distribution charts,
there is a fair margin of safety in
this direction.

The over-all result is that 2%
harmonic distortion matches the
frequency distribution over the
whole range very nicely. Two per-
cent harmonic distortion is taken as
the normal signal level at 1,000 cy-
cles, and with all other measure-
ments made with respect to this
setting. This brings the eguipment
noise down to better than 60 db,
and with the tape now available the
dynamic range from silence to full

| signal is 55 db.

www americanradiohistorv com

BEARINGS

for ... Low Cost
. . . Long Life

. Glass Jewel Bearings by Bird are
highly accurate and surprisingly inexpen-
sive. They're ideal for use in ammeters,
volt meters, timing instruments, compasses
and other instruments where large volume’
production and low cost must be
maintained. '

Of special interest to instrument man-
ufacturers is Bird's method of mounting
jewels. There’s 2 minimum of stress and
strain on the bearing itself as a result
of Bird's special mounting technique. It
is this” special mounting feature which
adds so materiaily to the useful life of
Bird Jewel Bearings.

Whenever there’s a need for jewel
bearings — whether in glass or in sap-
phire — Bird can supply the right bear-
ing to_your specifications. Write today for
more information and a quotation.

Sapphire Bearings available in
all jewel sryles and mountings

Richard H. Bird & Co., Ine.

1 Spruce Street
Waltham 54, Mass.

'Serving Indusiry with Fine [ewels
Since 191377

ELECTRON TUBE
MACHINERY OF QY
ALL TYPES ;

STANDARD
AND SPECIAL
DESIGN

We specialize in Equipment and
Methods for the Manufacture of

RADIO TUBES
CATHODE RAY TUBES
FLUORESCENT LAMPS
INCANDESCENT LAMPS
NEON TUBES

PHOTO CELLS

X-RAY TUBES

GLASS PRODUCTS

Production or
Laboratory Basis

Manufacturers  contemplating
New Plonts or Plant Changes
are invited to consult with us.

KAHLE

ENGINEERING COMPANY

1313 SEVENTH STREET
NORTH BERGEN. NEW JERSEY, U §. A,

TELE-TECH ¢ October, 1948
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M0y for precision applications

Type DCH

Type DCF

DCF: Overall body size, including cops,'%s’ lang x %" dia.
l‘____—‘v&mu—*_,i

e
}-————2 'A.s”h—-—ﬁ

DCH: Overoil body size, including cops, 2 Yis'* long x %:" dia.

WHERI- accuracy is important and economy
is essential, get both with new IRC Ty pe DcC
Deposited Ca:bn:a Resistors . . .

Eeonomically substitute for wire wound re-

gistors in close-tolerance applications.
Provide extremely high stebility and low
voltage coefficient.

Assure low capacitive and inductive unped—
ance in high frequency applications.

Made to IRC’s exacting resistance stand-
ards, these high-accuracy resistors consist of
pure crystalline carbon film (without binder or
filler) deposited on specially compounded ce-
ramic rods, capped with silvered brass for pos-
itive contact. 2" soft copper axial leads are
securely anchored to caps. Eacli unit is pro-
tected by multiple layers of insulating varnish.

Type DCF—for applications up to 1 watt,

Power Resisfors ¢ Precisions * Insulated Composition Resistors *
Low Watlage Wire Wounds « Rheostats + Confrols » Volimeter
Multipliers * Vollage Dividers  HF and High Voltage Resistors

INTERNATIONAL

-letterhead for Catalog Bulletin

RESISTANCE

and DCH—for applications up to 2 watts, de-
pending on the allowable change in 1esistance.
,Each 1s supplied in 3 tolerances—1%, 2%, and

;. Voltage coefficient on a statistical average
is 10 parts per million per volt. Standard resist-
ance: Type DCF—200 ohms to 5 megs, Type
DCH—500 ohms to 20 megs.

New IRC Deposited Carbon Reslstors are
ideally suited to electrical and electronic appli-
cations where the maintenance of maximum
stability over long periods of g
use is required. Write on your

B-4 and samples for testing. In-
ternational Resistance Company,
401 N. Broad Street, Philadel-
phia 8, Penna. In Canada: In- |
ternatlonalRes1stanceCompany A
Ltd., Toronto, Licensee.

Gives complete data on chor-
_acteristics and specificatinns,
Write for reserved capn v
your business letierizcu

COMPANY

www americanradiohistorv com
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.+« presenis three new lypes
of major importance

® Here are three new miniature twbes. ..
additions to RCA’s large family of minia-
ture types. .. that have particular signifi-
cance in FM receiver design and voliage
reference applications.

RCA 6BA7 and 12BA7 are pentagrid
converters—alike except for heater ratings.
They have high conversion gain, because
of their high conversion transconduct-
ance; and a separate connection for direct
grounding of the suppressor. These fea-
rures in combination with the short in-
ternal leads characteristic of miniature
tubes, result in efficient operation of either
type in the 88 to 108-megacycle FM band.
In addition to realizing substantial gains
at the higher frequencies, the RCA 6BA7

and 12BA7 contribute a highly favorable
signal-to-noise ratio,

RCA-5651 is a voluge reference tube
of the cold-cathode, glow-discharge type.
It maintains a de¢ operuting potential of
87 volts, has an operating current range
of 1.5 to 3.5 ma, an operating character-
istic essentially independent of ambient
temperature, and a volrage stahility at
any current level of betcer than 0.1 volr.

RCA Application Engineers will he
pleased to consulr with vou on the incor-
poration of these new niiniatures in your
equipment designs. For further informa-
tion write RCA, Commercial Engineer-
ing, Section JR63, Harrison, N. J.

TUBE DEPARTMENT

RADI/O CORPORATION

NHARRISON, K. J.

www americanradiohistorv com

RATINGS AND CHARACTERISTICS

6BA7 and 12BA7 Pentagrid Converters
SBA7 I28A7

Heater Yoliage (ac

orde) .. ... 4.3 12,4 Volis
Heater Current . | Q.3 Q.15 Ampere
Characteristics — Separate Excitation*
Plafe Voliage . . . 100 250 Volts
Grid No. 5 and Inter-

no! Shield .Connected directly to ground
Grids Ne. 2 and

No. 4 . . .. . 100 100 Valts
Grid No. 3 . —1.0 —1.0 Vol

Grid No., | Resistor 0.02 0.02 Megohm
Plote Resistance

(Approx.) . . . Q.5 1.0 Megohm
Conversion Transcon-

ductance . . . . 900 250
Conversion Transcon-

duciance {approx.)

Grid No. 3 ot,—20

Micromhos

volts. . v + 4 3.5 3.5 Micromhos
Plate Current . . . 3.6 3.8 Ma.
Grids Nos. 2 and 4
Current. . . . . 102 10 Ma.
Grid Na. T Current. 0.35 0.35 Ma.
Tatal Cathede Current 14.2 142 Ma,

*Characteristics correspond very closely with
those oblotned in ¢ sell-excited osallator cir-
cuil operaling with zera bios.
5651 Voltage-Reference Tube
Min.  Av. Moax.

DC Starting Voltage — 107 115 Vaits
DC Operating Valtage 82 a7 922 Volis
DC Operating Current .5 — 3.5 Ma.
Regulation (1.5 to 3.5

Q) ... - - 3 Vols
Stability* . . . .. — - 0.1 Vot
Ambient Temperature

Range. . . . . . —5510490°C

*Defined as the maximum voltoge RAuctuation at
any curren! level within operaling current ronge.

of AMERICA
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