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TC 1/4 Dia. 5/16 Dia. 1/2 Dia. 5/8 Dia. 3/4 Dia. 7/8 Dia.
1 P-100 — 2- 9 MMF 10- 30 MMF — —_— —_
; NPO 2- 12 MIMF 13- 27 28- 60 61- 75 MMF 76-110 MMF 111-150 MMF
N- 33 2- 15 16- 27 28- 60 61- 75 76-110 111-150
N- 80 2- 15 16- 27 28- 60 61- 75 76-110 111-150
N- 150 2- 15 16- 30 31- 60 61- 75 76-110 111-150
N- 220 2- 15 16- 30 31-75 76-100 101-140 141-190
N- 330 2- 15 16- 30 31-75 76-100 101-140 141190
N- 470 2- 20 21- 40 41~ 80 80-120 121-176 171-240
N- 750 5 25 26- 50 51-150 151-200 201-290 291-350
N-1400 15- 50 51-100 101-200 200-250 251470 480-560
N-2200 47- 75 16-100 101-200 201- 275 276-470 471-560
If the samples you need are not here — send for them.
SPECIFICATIONS :
POWER FACTOR: LESS THAN .19, AT ¥ MEGACYCLE LEAKAGE RESISTANCE: INITIAL 7500 MEG OHMS T
WORKING VOLTAGE: 1000 VDC TEST VOLTAGE: 2000 VDC AFTER HUMIDITY 1000 MEG OHMS |
DIELECTRIC CONSTANT: :;go;;& giigggxg’( N-2200 265K LEADS: # 22 TINNED COPPER {.026 DIA.)
LEAD LENGTH: %4” BODY 17, %¢” BODY 14", /2” AND LARGER
CODING: CAPACITY, TOLERANCE AND TC STAMPED ON DISC BODY 1%4”

RMC DISCAPS are Designed to Replace Tubular Ceramic and
Mica Condensers af LOWER COST

SEND FOR SAMPLES AND TECHNICAL DATA
RADIO MATERIALS CORPORATIO
GENERAL OFFICE: 3325 N. California Ave., Chicago 18, 1l
FACTORIES AT CHICAGE ND ATTICA, IND.

Two RMC Plants Devoted Exclusively to Ceramic Coﬁdensers

DISCAP
CERAMIC
CONDENSERS
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JUNE, 1952

SECTION ONE:

FRONT COVER: $4.4 BILLIONS FOR ELECTRONIC EQUIPMENT—How the $4.4 bil-
lion military budget for radio-electronic equipment will be divided among the
military services during the calendar year of 1952. TELE-TECH’s estimates, based
on authoritative information, reveal that the Air Force will obligate $2.2 billion
for radio-electronic equipment in 1952; Navy will obligate $1 billion; Signal Corps
will obligate $1.2 billion. See pages 36, 37 for complete details,—also TELE-
'I}'FCI'JI’S Military Radio-Electronic Procurement Chart sent you as Section Two of
this issue,

DEFENSE CONTRACTING OUTLOOK .................... Stanley Gerstin 36
Military services will obligate $4.4 billion for communi-
cation-electronic equipment in the calendar year of 1952

PRINTED UNIT ASSEMBLIES FORTY ............ W. H. Hennahs & N, Stein 38
Etching techniques reduce manufacturing costs. Printed
stage performance compares favorably with standard circuits

FROM CP TONTY WITHN LTHE WGE, gkl 50 16 o5 - 509« Semewoide - oo oghng e N chom: 41

SHAPING NONLINEAR RESISTOR CHARACTERISTICS .................. 42
Two types of linear feedback around resistor that lead to
coordinate transform result in wide variety of behaviors

COMPUTER REFERENCE POWER SUPPLY .. F. R. Bradley and R. D. McCoy 44
Series regulated system furnishes 100 and —100 volts at 750
ma. Bias developed to maintain equal overloads to ground

GLOBAL STANDARD FREQUENCY BROADCAST RECEPTION—I . . E. L. Hall 46
Observations of standard transmission on 5, 10, and 15 MC
show how seasons, frequency and time affect global coverage

IONOPHONE FOR AUDIO AND ULTRASONICS . ... . i e 49
MODIFIED MAGIC TEE PHASE SHIFTER FOR MICROWAVES . ... R. H. Reed 50
Novel alterations permit device to shift phase independent
of load while distance between terminals remains constant
NEW LOW-TEMPERATURE CAPACITORS .................. J. W. Maxwell 53
CUES FOR BROADCASTERS .. ... 0t tiieneiinnnnn A AT L o ol 54

TAPE RECORDING FOR TELEMETRY & DATA ANALYSIS—II .. K. B. Boothe 56
Multi-track tapes are used in studies of guided missiles,
aircraft and vehicular operation, shock and vibration tests

LIGHTNING PROTECTION FOR FIXED RADIO STATIONS .... D, W. Bodle 58
Common grounds, parallel conducting paths and discharge ’
gaps provide protection from high current surges
POWER WAVEFORMS IN AIRCRAF T ... ..ttt ittt it sttt o 61
SERVOMECHANISM TECHNIQUES APPLIED TO MANUFACTURING
PROBLEMS—=IT "5 :. .o.m volfhom it o - S. P. Higgens, Jr. & G. W. McKnight 62
MEASURING TV FIELD INTENSITIES BY HELICOPTER ...... J. G. Preston 64
Technique for obtaining radiation patterns eliminates
terrain errors prevalent in many ground mobile tests ‘
NEW AIRCRAFT PICTORIAL COMPUTER . .........c¢ciiiiiirnnnennnnnns 66
AFCA’S PHILADELPHIA CONVENTION ... ittt ot et onemen e o7
DEPARTMENTS:
Tele-Tips .............. 10 New Equipment ......... 74
Editorial ............... 34 Coming Events . ......... 100
Radarscope ............ 35 Personal .............., 122
Washington News Letter .. 70 News of Manufacturers’ Rep 137

SECTION TWO:
TELE-TECH’S MILITARY - RADIO-ELECTRONIC PROCUREMENT GUIDE—Insert

CALDWELL-CLEMENTS, Inc., Publication Office, Bristol, Conn., Editorial /Busi-
ness Offices, 480 Lexington Ave., New York 17, N. Y., Tel. Plaza 9-7880
Publishers alse of RADIO &{I"ELEVISION RETAILING
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Choose

merica's widest line of components
that meet military

specifications

CENTRALAB MODEL 2 VARIABLE RESISTORS

There’s no prior contract approval or waivers required if you specify Centralab’s
Model 2 variable resistors on your next military order. They meet JAN R94,
characteristic U requirements. Two types available — RV2A and RV2B — plain
or with attached switches. Ratings from 2000 ohms to one megohm. For com-
plete engineering data, check Bulletin No. 42-85 in coupon below.

Model 1, miniature variable resistors
...no bigger than a dime . . , available
in Standard or Hi-torque types. Either
with or without on-off switch. Also
available with slot — front or rear —
for screw-driver adjustment. Hi-torque
units hold settings under conditions of
vibration or shock. For complete data
check No. 42-158 in coupon below.

For miniature switches — specify Centra-
lab’s Series 20 with Steatite or Phenolic
sections. Steatite is Grade L5. Meets
JAN I-8 specs. Phenolic sections conform
to JAN P-13 . . . Grade LTSE4. Avail-
able iz 2 to 11 positions with stops, or
12 2 mns, continuous rotation—single
C sle sections—with or without

»n-off switch, Check No. 42-156.

wwaamamericanradiohistorv com

Centralab’'s Medium-Duty Power Switches. Use for R, F.
or 110-115 V, application . . . 7% amps. Voltage break-
down to ground — 3000 volts — RMS 60 cycles. Avail-
able with Grade L5 (JAN 1-8) Steatite sections —
shorting or non-shorting contacts. Models in 1, 2 or 3
poles, 18 contacts per section with adjustable stops, can
be furnished up to 20 sections per shaft. Contats and
collector rings are coin silver. For complete data, check
No. 42-136 in coupon.

& !
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Ceniralab's Type 850 high voltage ceramic
capacitors are especially designed for high
voltage, high frequency circuits. Centralab’s
Type 950 high accuracy ceramic capacitors
are especially developed for exacting elec-
_tronic applications. Check bulletin No.’s 42-
102 and 42-123,

Ceramic Disc Hi-Kap Capacitors hold thickness
to a minimum . . . have very high capacity
in extremely small size. Use in h.f. circuits
for bypass and coupling. Ceramic body as-
sures low inductance. Other characteristics—
humidity resistance, power factor, etc. —
similar to BC Tubulars, Bulletin No. 42-4R,

Centralab’s New Eyelet-Mounted Feed-Through
Ceramic Capacitors are smallest available,
They meet applicable portions of JAN-C-20A
specifications. Capacities range from 190 to
3000 mmf...the widest range on the market.
Voltage rating. 500 V.D.C.W. Check No.
EP-15 in coupon.

TC (Temperature Compensating) Tubt
No prior contract approval or waive
sary. Meet JAN-C-20A requirement
TCZ shows no capacitance change ov
range of temperature, Type TCN has
ceramic body to vary capacitance age:
to temperature. Bulletin No. 42-18, .F

Something new in miniature ceramic capaci-
torsl These “button types” are available in
5 different styles. Used for bypassing in low-
power, high-frequency applications where
small size, low inductance and light weight
are essential. Check Bulletin No. 42-122 in
coupon for more information.

New Sub-miniature Model Ill Ampec — a full
three-stage speech amplifier of remarkably
small dimensions — approximately 1)4,” x
" x V4,” (barely larger than a postage
stamp!). Excellent for microphone pream-
plifiers and similar applications. Check No.
42-130 on coupon for complete information.

r---------------------------------------------.--u----ni:

T

BC (Bypass Coupling) Tubulars — Recom-
mended for bypass coupling. Well suited to
general circuit use. Centralab’s own Ceramic
X body provides imperviousness to moisture
and low power factor. Easily withstands
temperatures normally encountered in most
electronic equipment. Bulletin No. 42-3,

Centralab Ceramic Trimmers meet applicable
portions of JAN-C-81. Very small size. Screw
driver adjustment over full capacity range
(180° rotation). Maintain stability in any
position and under vibration. Spring pres-
sure contact for rotor and stator. Bulletin
No. 42-101.

Centralab standard and custom-molded Steatite
ceramics plain or metallized . . . fully comply
with JAN I-8. Steatite is Grade L5 for mil-
itary use. Characteristics — high dielectric
strength, low loss at high frequencies, high
mechanical strength. For data on standard
parts or custom molding, check No. 720.

Please send me Technical Bulletins as marked

O 4285 [ 42158 [ 42-156 [ 42136 [ 42102 [ 42-123 [] 4218

] 42-3 {1 42-4R [ 42122 [1J 42-101 [] EP-15 [ 42-130 [ 720

COMPANY. e veeee e

&
Division of Globe-Union Inc.
938 EAIY KEEFE AVENUE e MILWAUKEE

Address. oo

= F T T T T T T T
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® DPi’s 10-PORT VACUUM MANIFOLD SYSTEM is
greatly improving the efficiency of processing secaled relays,
small containers, and delicate mechanisms in the electron-
ics industries.

.H Used specifically for leak detecting, gas filling, and seal-
a versu'l'l .| ing, it is particularly effective in checking units for micro-
scopically small leaks. (A Consolidated Leak Detector,
which is connected to the system, can sound analarm fora

High Vucuum "PuCkuqed } tem” leak so small that a thimbleful of air would take 30 years

to get through.)

The Vacuum Manifold System is a completely contained

.
for Ieuk de'l'e’*‘@e) v “packaged unit,” designed to operate from any 110-volt,
e 60-cycle line capable of handling 35 amperes.

f " { ' Two mechanical pumps serve as the roughing and the
g(lS I I“g, Se(III ‘ backing pumps for the unit. The roughing pump evacuates
the ports to a pressure within the operating range of the
diffusion pump. The backing pump maintains a forepres-
sure on the diffusion pump that is well below the required
pressure for efficient diffusion pump operation. And three
electrically energized solenoid valves on each port of the
manifold permit continuous operation of the diffusion
pump during the entire processing cycle.

v This diffusion pump, DPi model MC-275, is capable of
producing an ultimate vacuum of approximately 5x 107’
mm Hg.

‘The unit is equipped with a two station Pirani gauge and
a PHG-1 Philips gauge.

If you would like complete technical data on this unit, or
perhaps information on some of the many other ways in
which DPi is putting high vacuum at industry’s service,
simply write to Distillation Products Industries, Vacuum
Equipment Department, 629 Ridge Road West, Rochester
3, N. Y. (Division of Eastman Kodak Company).

DP:’s 10-Port Vacuum Mani-
fold Syster: in wuse at Barber-
Colman Company, Rockford,
Iinois.

high vacuum research
and engineering

,(
Also ... vitamins A and E... distilled monoglycerides ... more than 3500 Eastman Organic Chemicals for science and inc;?"fry

2 lune 1952
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AMERICAN LAVA "PORATION

Spotlights x50 ):5
AL-CERAMIC COMBINATIONS

Ceramic shafts for tuning condensers are chosen
because they are strong and rigidly maintain the
initial alignment between rotor and stator blades.
Bearing races and metal collars are press fitted
to the ceramic shaft, precision ground to tolerance
of .0001", Other designs use ceramic shafts, fire
metallized for direct soldering of rotor blades.

Miniature ceramic transformer terminal housings
take advantage of ceramic stability and are metal
coated for shielding. Metallic connectors are
permanently bonded to the ceramic by either glaze
or by soldering to metallized surface.

Ceramic coil forms have metallized mounting
supports for soldering to prevent noise due to
corona between insulator and mounting plate.

Our broad experience in metal-ceramic combinations is available to you on request.

 50TH YEAR OF CERAMIC LEADERSHIP

AMERICAN LAVA CORPORATION

CHATTANOOGA 5, TENNESSEE

OFFICES: METROPOLITAN AREA: 671 B_fomi St., Newark, N, 1., Mitchell 2.8159 PHILADELPHIA, 1649 MNorth Broad S5t., Stevenson 4-2823
SOUTHWEST: John A. Green Co., 6815 Oriole Drive, Dallas ¢, Dixen 9918 ® NEW ENGLAND, 1374 Massachuselts Ave., Cambridge, Mass., Kirkland 7.4498
LOS ANGELES, 5603 Morth Huntington Drive, Capitel 0901 * CHICAGO, 228 Nerth LaSalle St., Can?mi &-1721 #® 5T, LOUIS, 1123 Waoshington Ave,, Garfield 4959

o
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vourt uke 6 @R PRODUCTS/

FLUXES

Divco has specialized printed circuit '4
and high temperature solders for —J

COPPER AND SILYER CONDUCTOR PATTERNS

SUB-MINIATURE ASSEMBLIES \ |

SILVER-PLATED CERAMICS, PLASTICS
KOVAR-GLASS TERMINALS

B HERMETICALLY SEALED UNITS
* SILVER-FIRED GLASS, CERAMICS, QUARTZ CRYSTALS

R

i
e
o
wxes, .
Seni e
ACID CORE RIBBON Rosin and any solvent combined by the Divco process produce
ANODES RINGS an homogenized rosin flux which:
BAR ROSIN CORE @ will not precipitate, settle, or crystallize while in yse or storage
DISCS SEGMENTS -_p .,‘conﬁn?s ev;:port:ﬁor: t2c>5;1 absolute minimum, gua runte:ir;g
a saving of at leas o in evaporation as compared to
DROP SHEET any other rosin flux
FLUX CORE STAMPINGS #can be restored to its original consistency regardless of
FOIL STRIP evaporation’ '
HIGH TEMPERATURE TAPE @.gives maximum resistance to corrosion
POWDERED TINNING @ possesses high dielectric strength
PREFORMS WASHERS Divco guarantees that all its rosin fluxes conform to all federal
PRINTED CIRGUIT WIRE specifications for non-corrosive qualities

Diveo Soldering Flux Test Kit

8 non-toxic ultra violet tblack Ata very nominal cost, your laboratory or
] S o 5 engineering department can solve ond
@ fire-resistant hghf) inspection determine the onswer to any soldering or
- ; i fhciently PTOVES that{Divco soldering flux problem. The Divco Soldering
B vy sedl CuTE Effimaily Rosin Fluk Re- Flux Test Kit contoins one-ounce test bottles
# prevents waste of solvent. mover leaves no of the complete line of Divco Soldering Fluxes,

and of Divco rosin and acid residue flux removers.

T

® save time and labor trace of residve.

Diveo imagineering doesn’t
stop with the products listed
above. It begins with your
needs, your wants—and
ends with their satisfaction.
Divco engineering and
technical service is

l available without cost.

DIVISION
COMPANY

831 W. KINZIE 5T. — CHICAGO 22, ILL,

8 " TELE C Jud” 1952
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Something New ... Better...and Faster, too!

DIY(o
\ 4

. &74Y ROSIN CORE SOLDER

L . @ s & @
‘*X 25 - BETTER SOLDERING"’

DIVCO’S X-25 ROSIN CORE SOLDER is named after the

X-factor in it . . . a new, totally different flux

ingredient. This X-factor means extra fast and better
soldering because it provides flux activity at a temperature
even before the solder is completely molten. Result:

solder takes to the base metal immediately . ..

NO COLD JOINTS, instead, a stronger, surer bond achieved
at a lower temperature in less time! Satisfaction is further

® amplified by its non-corrosiveness and high dielectric
properties equal to pure rosin flux.
®
'.'g':glﬁ'@m&
N Divco X-25 is available now,
<:v-‘§“§*@$@,-;§' R . N
ggﬁfgg@@gﬁ in any size or quantity.
L= '
‘?g gg@f;@ﬁ Please write for prices and
. further information,

DIVCO guarantees that X-25
ROSIN CORE SOLDER conforms
to all armed forces and federal

specifications for non-corrosive

qualities and solder analysis.

1 600D NAME CARRIES WEIGHT

& =
DIVISION
COMPANY

B31 W. KINZIE ST, — CHICAGO 22, ILL,

TELE-TECH ° June 1952
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TESTING, INSPECTION,
& DEVELOPMENT SERVICES

TELEVISION, RADIO,
& ELECTRONICS

he Testing Company has done a considerable amount

of work in electronics. We have built a Staff of Specialized

* Electronic engineers, and assembled the equipment they
need to do their job. We invite electronics firms to consult

with us regarding any of the following fypes of testing:

Qualification testing against military specifications.

Specification testing in accordance with RTMA and
other standards.

Environmental testing.

Testing of shipping containers for adequacy of pro-
tection against damage in transit.

Design and Development of Special Electronic Devices.

Facilities for Fundamental and Applied Research in
Radioisotopes Applications.

Consultations on Radioisotopes Applications.

Inspection and grading of entire lots of mica and
quartz in all forms.

YYYX X XYY

We would like to get together and discuss your testing
problems and possibly point the way to a solution. Write
for informative booklet “Testing and Research in Modern

Industry.”

UNITED STATES
TESTING COMPANY, INC.

1960 Park Avenue, Hoboken, N. J.

BOSTON « CHICAGO « NEW YORK « PHILADELPHIA « DENVER
PROVIDENCE ¢ LOS ANGELES ¢ MEMPHIS « DALLAS

Member of American Council of Commercial Laboratories

10 -
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TELE-TIPS
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AUDIENCE-TV—A new use for
television—that of providing an un-
hindered view of central stage pro-
ceedings to large audiences—was
unveiled by the General Electric
Company during its 60th annual
share-owners meeting. Easter hats,
impressive hairdos and large pillars
failed to block the view of therecord-
breaking audience of more than
2200 in the 30,000-square feet
meeting hall. Eight 24-inch G-E tele-
vision receivers hanging from slings
throughout the hall transmitted the
proceedings on a closed circuit. No
attending share owner was thus ever
more than 60 feet from the actual
proceedings through the eyes of
television.

TV RAIN—Creating the illusion
of rain without using water is a new
development in the CBS-TV spe-
cigl effects department. The trick
is done by the reflections of a flood-
light shining upon a spinning emery
wheel. The reflected images, resem-
bling raindrops, are superimposed
on the play’s scene of action. Proper
sound effects are introduced and
actors wear raincoats to complete
the illusion.

TRANSISTORS will be made by
Transistor Products, Inc., Rahway,
N. J., a new subsidiary of Purolator
Products, Inc., of which R. R. Layte
is president. A license has been ob-
tained from Western Electric, and
Scientific Specialties Co.,, Boston,
will produce special equipment for
guantity transistor manufacture. Ro-
land B. Holt, formerly of Harvard,
will head the technical staff of the
new company which also will en-
gage in research.

ITALIAN radio listeners are com-
pelled to take out licenses to use
their radio receivers. However, there
is a sugar coating to this particular
pill, since everyday after January
20 of each year one license number
is drawn by lot. The winner receives
a prize such as a car, motorcycle, re-
frigerator, watch, sewing machine,
stove, ete. If listeners in this country
were licensed on the basis of receiv-
ers in use the odds would be about
110,000,000 to 1!

(Continued on page 24)

TELE-TECH ° June 1952
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Make i11?

- WE KNOW HOW!

An instruction sheet recently received from a valued cus-
tomer. The company knew the properties it wanted . . .

and left it to Plastoid to work out the details. Here, in two simple photographs, is a

perfect illustration of Plastoid’s service to

the electronic industry.

For your wire or cable needs, get in touch
with Plastoid. In addition to supplying all
standard constructions, our excellent staff of
engineers and production men will gladly
cooperate with you in designing — and

producing — cable to fit your requirements.

The finished job . . . a custom-engineered SYNKOTE %"
cable with 30 individually-shielded conductors, fungus-re-

sistant, flexible, designed to “take it at —50°C or +60°C! | l
DEPENDABLE

42-61 24th Street
Long Island City 1, N, Y.

P lAST@g . Multi-Conductor Cables

TELE-TECH * June 1952 ‘ B
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Pioneers in the production of quality capacitors
and RF interference filters, Astron is consid-
ered by leading radio, television, and electronic
manufacturers as a prime source for a wide
range of standard and special capacitor types.
The Astron name is their guarantee—and yours
—of capacitor dependability far above estab-
lished industry standards.

METALITE* Metallized Paper Capacitors. Ultra-compact,
self-healing, light weight Astron METALITE metallized paper
capacitors offer the ultimate in capacitor miniaturization and
dependability. [deal for military applications, they are available
in a variety of standard and special designs.

12

Subminiature Paper Capacitors For 125°C. Operation WITH-
OUT DERATING. Astron type AQ subminiature paper capacitors,
specifically designed for operation through 125°C. without derat-
ing, offer exceptional capacitance stability as well as other desired
electrical characteristics over the entire temperature range. ldeally
suited for military applications, they are extensively used in
government equipment where high temperature and space limita-
tions are a factor.

Molded Paper Tubulars. Astron molded paper tubular capacitors
are designed for dependable operation under the mast adverse
field conditions. Perfectly sealed against humidity, they are mold-
ed in a high temperature heat resistant plastic compound  prior
to impregnation. E

RF Interference Filters, Light in
weight, small in size, Astron noise
suppression filters are currently serv-
ing with distinction throughout the
aviation and electronics industries.
Astron's filter specialists are equipped
to recommend or design special filters
for every electrical and physical
requirement.

Dry Electrolytic Capacitors. Manufactured to
exceed the most rigid quality specifications, Astron
dry electrolytic capacitors are extremely compact,
stable, and include the latest developments in
electrolytic capacitor design.'Preferred by leading
television and electronic manufacturers, they are
available in a wide variety of container styles
and mountings.

Qil Filled Capacitors. Mineral oil filled
and impregnated, Astron oil filled capaci-
tors are hermetically sealed and supplied
in a variety of government specified case
styles. Designed for outstanding perform-
ance under the most severe operating
conditions, Astron oil filled capacitors
meet the most rigid military specifications.

Write for Catalog AC-3

DEPEND ON ... INSIST ON

255 Grant Avenve, E. Newark, N. J.

Export Division: Rocke Infernational Corp., 13 E. 40th St.,, N.Y.C.
fn Canada: Charles W. Pointon, 1926 Gerrard $t, East, Toronto
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TEFI-O“ is

a trademark of E. I. DuPont Co. for polytetraflucro-
ethylene, It is supplied by C-D-F in topes and sheets,
both plain and fibre glass cloth supported.

Teflon may be used continvously of
200°C.(392°F.); or for short peri-
ods af 250°C. (482°F.). Meets
A LEE. Stondards for Class H
electrical insulation,

§

Teflon products have practically
zero water absorption and are
unoffected by fungus, humidity and

temperature changes. It remains

plicble ot —87.5°C. (—100°F.}.

Teflon will not carbonize, but rather
will vaporize. When the arc is
extinguished, full insulation is
restored.

I Teflon is the most inert of oll com-
mercial thermoplastics and is nof
affected by any known solvent,

THAT'S WHY C'D'F TEFLON TAPES AND SHEETS
CAN OFFER THESE BIG ADVANTAGES

FOR LINING SLOTS C-D-F sheets of fibre glass cloth
supported Teflon canbe cold-formed into easily loaded
slot liners, Teflon is naturally slippery smooth, with plenty
of "“snap back.” High in dielectric strength, liners are rated
Class H insulation.

FOR WRAPPING CABLES C-D-F Teflon tapes are
tough, strong, and stretchable. Teflon can be supplied
unsupported, or combined with fibre glass fabrics in a
variety of widths and thicknesses. It is suitable for wind-
ing around sharp bends or odd shapes.

FOR CHEMICAL AND MECHANICAL USES
Remember, Teflon is non-adhesive and chemically inert.
Bakers, food packagers, and pump manufacturers use it.
For applications requiring extreme electrical insulation
stability, high temperature orresistance to corrosion, C-D-F
unsupported and fibre glass cloth supported products can
do a job for you.

C-D-F’s work with Teflon is really rolling! New applications are
being developed daily in our laboratories by specialists who are
devoting their entire time to improving and developing new Teflon
products. Start talking Teflon with the man from C.D-F (sales offices
in principal cities)—he’s a good man to know!

TELE-TECH * June 1932 13
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Fine receivers can be
made finer through the use of Du Mont Teletrons.”

Available in all popular screen sizes.

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

*trode mark

TELE-TECH * June 1952
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GRAMER NO. 382WI
GRAMER NO. 59K7 HELDOR CAN NO. 130-YY
HELDOR CAN NO. 112-MB HELDOR TERMINAL NO. 250-A
HELDOR TERMINAL NO, 375-A . GRAMER NO. 113K88
L HELDOR CAN NO. 107-HA

HELDOR TERMINAL NQ. 375-A

HELDOR MANUFACTURING COMPANY

Division of HELDOR BUSHING & TERMINAL CO., INC.
225 Belleville Avenue e Bloomfield, N. J.

TELE-TECH * June 1952 15
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THE BIG NEWS

AVAILABLE IN 500 WATT TO 20 KW OUTPUTS —HIGH OR LOW BAND

ALL EQUIPMENTS EXPANDABLE TO HIGHER POWER—NO OBSOLESCENCE
LOW COST
TUBE COMPLEMENTS, LOW POWER CONSUMPTION, REDUCED UPKEEP
COMPLETELY SELF-CONTAINED—NO TRANSFORMER VAULT OR BLOWER ROOM

COMPACT, INTEGRATED DESIGN THAT SAVES VALUABLE FLOOR SPACE

There’s a 5/6 fﬁﬂ/‘/ﬂ/f// story

behind this fabulous new line of
TV TRANSMITTERS

It’s an amazing story of advanced design features that save TV
Broadcasting dollars—your dollars—both at the start and over
the many years that follow. It’s a down-to-earth, brass tack
story of tangible improvements in circuitry, mechanical design,
low cost tube complements, low power consumption and dozens
of other things that add up to smoother, more efficient opera-
tion at an unbelievably low cost.

p '/’/ﬂM."I"J/(//A/G facts today!

Whether you have TV Transmitter equipment already on
order or not—it will pay you handsomely to get the new S-E
12 page Catalog. Use it as a yardstick of comparison before
you order or install competitive equipment. After you see it, we
know you’ll agree that S-E Transmitters offer more advanced
design features, more operating conveniences, lower tube and
operating costs than any other make, regardless of price.

“A CLAUDE NEON, INC.

PRODUCT™

16 TELE-TECH ¢ June 1952
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INTV IS S-E!

Check these equipments,
feature by feature, with
any other on the market
today . .. at any price.
From every standpoint
— economic, technical
or operational — you’ll
find none more ad-
.vanced in design, more
economical to buy and
operate, and none more
outstanding in perform-
ance than these great
new S-E TV Trans-
mitters.

COMPARATIVE ADVANTAGES OF THE NEW
STANDARD TV TRANSMITTER BASED ON 5 KW OQUTPUT

You can get 0” '7”[ 'A/ﬁ fast P T s T

e P Approx. cost — | Set of tubes 41400 $1500 $1600 $1700 $3000
.with the S-E MINIMUM-STATION PACKAGE e it's ex- e

‘pandable up to 20 KW at any time at low cost! This package (aver. pic ) 15KW  1BKW  25KW  23KW  25KW

i »: — z Similarity of fube line-up,

—one of the be_st buys in TY today—puts you on the.alr for e o - - - -
revenue-producing operation in the shortest possible time. It fusionl it 178in% 180in. 199in. 21Sin. 208 in.
is a complete operating station including a 500 watt transmitter, Self-contained, both bands YES NO NO NO NO
high gain antenna, and essential film and slide pickup equip- Kivsged Tow il YES YES YES YES e
ment. The S-E Minimum Station Package is very low in initial e o S, BES . h e YES

Ability to use driver a5 stand

cost, operating cost and upkeep. Details on request. by trensmittes YES NO NO NO NO

*Inclvdes side bond filter

Distributed in the U, 5. by GRAYBAR ELECTRIC COMPANY
Distributed Overseas by WESTREX CORPORATION

Distributed in Canada by NORTHERN ELECTRIC COMPANY

TELE-TECH * June 19352 17
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DON'T SETTLE FOR LESS!

Again Philco leads the way... with Philco
Advanced Design Microwave Communications
Systems. Philco’syears of experiencein micro-
wave development has produced a system
unsurpassed in reliability, performance
and economy.

All components are of the finest quality, conserva-
tively rated, insuring long life and economical
operation and maintenance.

A signal level 1000 times greater than normally
required insures dependable service even under the
most adverse conditions. Philco Advanced Design
Microwave is flexible. The broadband microwave
channel may be divided to carry up to 24 simul-
taneous 2-way telephone conversations. .. or be fur-
ther divided for telegraph, teletype, telemetering,
signaling or supervisory circuits.

Years of production experience enable Philco to
produce microwave systems for the lowest possible
cost consistent with highest quality. Future expan-
sion can be easily accomplished with no loss of
original investment.

For dependable communications service 24
hours a day, every day of the year . .. don’t
settle for less than Philco Advanced Design
Microwave Communications Systems!

O cORPORATION

INDUSTRIAL DIVISION

PHILA LPHIA 34, PENNSYLVANIA

18 TELE-TECH * June 1952
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D-1224
1/8" diameter
1/4"" length
Potted in thermo-
setting compound.

2 Times

actual Size
77 A
D-1224
RMS applied voltage, max. .... 26 volts per cell
Peak inverse voltage .......... 60 volts per cell
RMS input current, max. ...... 500 microamperes
DC output voltage ............ 20 volts per cell
Voltage drep at full foad ........ 1 volt per cell
DC output current, avg. ...... 200 microamperes
DC output current, peak ....... 2.6 milliamperes
Max. surge current ..., ..., 10 milliamperes
Reverse Leakuge at 10V RMS ... 0.6 microampere
Reverse Leakage at 26V RMS . ... 3 microamperes
Frequency max. CPS ................... 200 KC

Also available in 2-cell Diodes.

~

2 Times 5/32" diameter

D-1290
RMS applied voltage, max. ..... 26 volts per cell
Peak inverse voltage .......... 60 volts per cell
RMS input current, max. ...... 3.75 milliamperes
DC output voltage ............ 20 volts per cell
Voltage drop at full load ........ 1 volt per cell
DC output current, avg. ....... 1.5 milliamperes
DC cutput current, peak ........ 20 milliamperes
Max. surge current ..., ...... .. 80 miHiamperes
Reverse leakoge at 10V RMS ... 2.4 microamperes
Reverse leakage at 26V RMS ... 12 microamperes
Frequency max. CPS . .................. 100 KC

Also ovailable in 2, 3 and 4-cell Diodes.

ol

D-1290

actual Size 9/32" length
Potted in thermo-
setting compound.

International

RECTIFIER CORPORATION

TELE-TECH °* June 1952

GENERAL OFFICES:
1521 E. Grand Ave..
El Segundo, Calif.
Phone El Segundo 1890

CHICAGO BRANCH OFFICE:

205 W. Wacker Dr.
Franklin 2-3889

www americanradiohistorv com
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ROBINSON ENGINEERED

The B-36 is a fabulous airplane and a mighty weapon.
Tts piston engines alone pack a total of 21,000 horse-
power. It takes an hour to warm them up. The surging
slip stream, during this long run-up, causes extremely
heavy vibration and oscillation of the aft section and
tail of the airplane. -

The extensive electronic equipment installed here
was at first inadequately protected by “stock type”
shock mounts. The equipment was shaken and
pounded. Tube life dropped from several hundred
hours to less than 10. Equipment failure was common,
sometimes seriously affecting the success of the mission.

ik

Instrument panels in assault transports
unimproved forward
fields must, be protected from vibration
shock. Robinson MET-L-FLEX cup
type and multi-directional mounts sup-
port and cushion these panels — per-
instrument
while on the ground or in the air.

NSON

TETERBORO,

(halion

Terrific runway speeds often produce shock
loads above 8 “G’s’’ in today’s high per-
formance aircraft. These planes must depend and
on mounting bases capable of delivering
the high damping and oveiload protection
needed to keep their vital electronic equip-
ment in operating condition,

mitting

There’s a Robinson Engineering
Representative near you. Let him 0
show you the “plus’ features that

are exclusively Robinson’s. Call or
write foday.,

IN TODAY'S AIRCRAFT —ROBINSON MET-L-FLEX MOUNTS

R e

operating  from

accurate

MOUNTING SYSTEMS ARE SPECIFIED

That is why you will now find 25 Robinson Engi-
neering Mounting Systems aboard the B-36. They are
designed to meet the specific conditions of vibration,
oscillation, weight and center of gravity under which
the equipment must operate in order to insure the
successful completion of the assigned mission.

Robinson Systems assure extended service life from
vital electronic components. Their “plus” features
provide protection beyond present military specifica-
tions and a wide margin of reserve for the extra loads
of combat maneuvers. Robinson systems are all-metal
—unaffected by temperature, altitude, or age.

=

! : i
Helicopters pose many special problems
of design and mounting peculiar to this
type of aircraft. Conventional mounts
are usually ineffective. Robinson was
among the first to create successful new
type all-metol mounting systems speci-
fically for helicopter use.

ATION

NEW JER

readings

wwWw americanradiohistorv com
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The amazing and intricate science of
elecironics has provided new eyes and ears
to bring our airmen straight home from
anywhere . .. to sight a target many hori-
zons beyond the span of human visio
land and sea, electronics likew
come a vital keystone in national
And wherever you find elee

you'll find H1-Q. .. Small Ceramic Dj
Capacitors, for example, .
by-pass and temperature com
types. Tubulars, perhaps ... Plat
new High Voltage units. And w;
you find Hi-Q you’ll find
dependability, rigid adherence ty
cations and tolerances, and 164 : ; 4
Whether your needs are for sta '

or specially designed components, Hi-G
engineering and production keenness

can meet your most exacting requirements,

Specializing in ceramic capacitors, Hi-G
has developed a complete line of Tempera-
ture Compensating Disk Capacitors with a
capacity range from 475 mmf to .3 mmf and
standard tolerances of +5%, 109% or 20%.
For applications requiring a large gradient
of capacity vs. temperature Hi-G Extended
Temperature Compensating Disk Capaci-
tors are available. These together with
Hi-Q By-pass Disk Capacitors give you one
source of supply for all ceramic Disk type
capacitors. Write for New Engineering
Bulletin on Disks,

TELE-TECH * June 1952 21
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Ingenuity Is

New Materials —New Techniques —New Advantages
Features in 4 New IRC Resistors

IRC Type BOC Boron-Carbon Y2-Watt PRECISTOR Meets
All Requirements of MIL-R-10509 Specification

No other non-wire-wound resistor combines the advantages
of this all-new Boron-Carbon unit. Type BOC reduces the
temperature coeflicient of conventional deposited carbon
resistors—provides high accuracy and long-time stability —
replaces high value wire wound precisions at savings in
space and cost. You’ll find it adaptable to a host of critical
circuitry needs—in electronics and avionics, communica-
tions, telemetering, computing and service instruments.
Send for full details in Catalog Data Bulletin B-6.

e
‘J\JireI Type N (NilcquICHr me-lron)

Wire Type J {Nickel-C

O

=

rome‘

b1

Wire Type E [High Resistivity Nickel-Chrome}

e 444 1N
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| -
2

essential s

9% Chge | Resistance Chge
Ist  2nd  3rd  4th  Resist. Tolal from Last at End of 100
Original Cycle Cycle Cycle Cycle atEnd % Temp. Cycle| Hrs. Load only

Resist,. % 3 % % of 100 Chge o é&ndof %
' Chge Chge Chge Chge hrs.load 100 hrs. load tne cycling:
0 -

I ] 100,010 +.04 +.04 +05 +.05 100,050 + .04 —.01 100.040 —.02
2 | 100,000 +.03 +.04 +.03 +.05 100,060 +.06 + .01 100,000 0
3 ]100000 +01 +02 +:02 405 100000 ¢ + .05 100.050 —.02
4 |100.000 +.02 0 +.02 +.02 100,000 0 —.02 100,040 —.0l
5 |100,010 +.03 +.04 +.04 +.05 100,000 0 —.05 100,030 —.03
6 [ 100000 0 +03 +.04 +.04 100,100 +.1 +.06 99.980 0
7 1100,000 .04 +.05 +04 +.04 100,070 4 .07 +.03 100,000 0
8 | 100.000 +.03 +.05 +.05 +.05 100,050 +.05 0 100,000 0
9 [100.000 +.04 +.03 +.05 +.04 100,010 +.01 —.03 100,050 0
0 | 100,000 +.02 +.02 4.02 +.04 100,010 +.01 —.03 100.000 0

| =

s
= %@ : i
c .

gg& -
i i
e

For full information on these products, or as-
sistance in adapting them to any specific appli-
cation, write IRC. Types BOC and DCC are
currently available on short delivery cycles to
manufacturers of military equipment only.

:.‘;?%éﬁ—%%ﬂ
-

i

.
hee

N e S e SN I B G E— O B G S W —

Moail Coupon Today for Full Details of These New IRC Resistors

INTERNATIONAL RESISTANCE CO.,
407 N. BROAD 5T., PHILADELPHIA B8, PA.

Please send me full doto on the follewing checked jtems:—
["] Type BOC Boron-Carbon PRECISTORS

] Type WW Precision Wire Wounds

[ | Type PCC Deposited Corbon PRECISTORS

| Type FS Fuse Resistors
[ ] Name and Address of Mearesi IRC Distributor
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OF THE

fm@d INDUSTRY

. . and if the cables and connecters in your equipment
aren’'t of top quality, then the pulse will be weak and
unreliable. Insist on Amphenol cables and connectors
and be assured of maintained continuity and positive
connection.

TEFLON CABLES developed by Amphenol are ideally
suited for applications in the high temperature range.
These cables operate without difficulty in temperatures
from —100°F, to +450°F. They also feature extremely
low loss and high voltage break down. Look to Amphenol
for the entire series of RG Cables, - :

AUDPIO CONNECTORS made by Amphenol are ruggedly
built for severe usage and feature a unique watertight
seal that provides full protection against water leakage,
This type of connector is now standard on all Signal
Corps communication “equipment. Contacts are spring
loaded and self-cleariing.

A-N CONNECTORS require a strict conformity to Army-
Navy Specifications, Many of the now standard design
ieczture_s were originated and developed by Amphenol's
extensive engineering staff. Amphenol’s A-N Cable As-
semblies provide the ideal combination of top quality
components and high grade workmenship.

RF CONNECTORS are better if they are made by
Amphenol—better because they are made better!
Amphenol’s RF Connectors have the quality and preci-
sion necessary in the most delicate and accurate of
fnstruments, yet are rugged enough to meet the punish-
ing demands of modern military aircraft and mechanized
ground equipment.

AMERICAN PHENOLIC CORPORAT-ION
1830 SOUTH 54TH AVENUE + CHICAGO 50, iLLINOIS

aMPHENOL

I - . = ot e
. ANy
3 i i A
-

TELE-TIPS

(Continued from page 10)

HURRY-UP JOB—If the master
minds of the Kremlin were delighted
back in March when the “Voice of
America” suddenly ceased broad-
casting from Germany, their joy
was shortlived. Immediately, Ameri-
ca’s Military Government sent a
frantic SOS to RCA. RCA burned
up the wires to Camden Copper.
Then both converged on Electronic
Mechanics in Clifton, N. J. Messrs.
D. E. Replogle and F. B. Du Vall,
president and vice-president respec-
tively of Electronic Mechanics, moved
swiftly. They stopped the shop
turning over their complete facilities
to the emergency. Big Mykroy in-
sulation sheets were fabricated to
exact specifications while officials
waited. Also waiting was a giant
military transport plane. Electronic
Mechanics finished its assignment in
four hours. Two days later the Voice
of America was back on the air, to
the further discomfiture of Iron Cur-
tain countries.

FM REMOTE CONTROL—
After three years of commercial op-
eration, FM station WAJL: of Flint,
Mich., has been presented as an out-
right gift to University of Michigan.
Waldo Abbot, director of broadcast-
ing at the University, plans to oper-
ate the 400-watt Flint station by
remote air control from the Ann
Arbor campus, 60 miles away. Mich-
igan U. is currently on the air with
WUOM (FM), a 44,000-watter that
hits the fringes of the Flint district.
In the plan the University has pre-
sented to the FCC, remote operation
will involve a receiver at Flint con-

| stantly tuned to the WUOM signal.

Incorporated in the receiver is a de-
tector unit which responds to a su-
personic tone signal briefly placed
on the WUOM  carrier wave. This
kicks in two one-minute relays and
puts the station on the air. Monitor-
ing of WAJL’s signal will be done in
Ann Arbor.

MORE TUBES, rather than less,
will be needed as transistors develop,
declares Dr. E. W. Engstrom, vice-
president in charge of RCA’s Prince-
ton laboratories. “The transistor,” he
insists, “is not a substitute for elec-
tron tubes, but is an entirely new
electronic tool.” Transistors will
eventually improve electronic de-
vices, thinks Dr. Engstrom, to the
point where more tubes will be
needed and wused, because more
electronic devices wil be made!

{Continued on page 28)
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TELE-TECH ¢

® A.G.C. maintains
output constant within
=+ VY, db fora = 3
db variation in the r-f
source,

® Wide VSWR ranges
of 1:1.3, 1:3, 3:10,
]0:30, and 30:] 00.

@ High sensitivity—1.0
microvolts input for full
scale deflection.

@ tnput circuit — Pro-
vides for either crystal
or bolometer opera-
tion.

® Llow input noise
level of 0.03 micro-
volts.

June 1952
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Advancemenf in
Emergency Communication

Eimac tubes fill key sockets
In continuous service transmitters

New and unique in civil emergency communication systems is
the New York City Fire Department’s five borough radio network
planned to meet the threat of any emergency, includ-
ing atomic attack. Transmitters designed by Radio
Engineering Laboratories to give continuous operation
are significant contributions to this electronic accom-
plishment.

Eimac's 2C39A triode is utilized in REL's type 757C point-to-
point radio relay transmitter operating in continuous around
the clock service at 900 mec. The 2C39A is used in two stages
—as a tripler from 150 mc. to 450 mc. and as a doubler from
450 mc. to 900 mc. The 2C39A is a natural to serve in REL's
757C where it can perform as a frequency multiplier at ultra
high frequencies with excellent operating efficiency. This
compact, rugged, high-mu tube is designed for a variety of
uses as a power amplifier, oscillator or frequency multiplier
wherever dependability and durability are demanded.

REL type 757C transmitter

Two Eimac 4X500A's give dependable performance
in the REL type 715 emergency service transmitter.
These external-anode tetrodes are in the power out-
put stage of the final amplifier in each of the New
York City Fire Department's eight main station 350
watt transmitters. Operating in the 150 mc. region
the 4X500A's meet the challenge of 24-hour perform-
ance. Designed for application the 500 watt 4X500A
has small size and low inductance leads which permit

efficient operation at relatively large outputs well
into YHF.

Write our applicafion engineering de-
. partment for the latest information and
technical data about these and other

Eimac tubes.
Power amplifier of REL's type 715

i Follow the Leaders to

-'us EITEL-McCULLOUGH, INC.

v
S AN B R UN O, C A LI F ORNIA
313 Export Agents: Frazxar & Hansen, 301 Clay Street * San Francisco, California
&
26 TELE-TECH * June 1652
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N
RU:OHM
mnamcees RESISTORS
ENAMELED

DELIVERY

QUALITY

ENGINEERING

Division of
&R = ‘n"” Pnon“cT Model Engineering
S | E & Mfg., Inc.
\_\_\u\_. AR EL AL A

2800 N. Milwaukee Avenue, Chicago 18, liL.

Factery: Hunlington, Indiana
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Quthman
Prepunis

maintain o reputation of quality

. . ANTENNA COILS

_ OSCILLATOR COILS

HORIZONTAL SWEEP TRANSFORMERS
.~ COMPRESSION TYRE MICA TRIMMERS
* I.F. TRANSFORMERS - ' '
LOOP ANTENNAS'

R.F. TUNERS

edwin i. guthman & co., inc.
I5 s. throop st. chicago 7. . CH 3-1600

also attica, indiana .. 394J

=1

BURTON BROWNE ADVERTISING

TELE-TIPS

(Continued from page 24)

THREE - DIMENSIONAL TV
pictures of microscopic specimens
were demonstrated by RCA at a re-
cent meeting of the Federation of
American Societies of Experimental
Biology. The system is expected to
find numerous applications in studies
which benefit by the visual percep-
tion of depth. Two cameras mounted
side-by-side view the object from
slightly different angles and trans-
mit their signals to two separate
picture tubes. The two images are
mutually perpendicularly polarized
and superimposed by a semi-reflect-
ing mirror on a single viewing
screen. The stereoscopic effect is
produced by observing the screen
through polarcid spectacles which
allow each eye to see one of the two
images.

STEEL SHORTAGE?—The
American Iron and Steel Institute
reports that iron is abundant at
ocean bottom in a mineral called
glauconite, containing 23 per cent
iron, a greenish, granular mineral,
deposited slowly near the mudline
along seacoasts at depths of 600 to
5,000 feet. When asked to place an
estimate on the tonnage of iron thus
available, a steel technical expert
replied “The figure would require so
darn many ciphers, it would dwarf
the amount of iron ore taken from
the Mesabi,” which thus far has
vielded about two billion tons of ore.
Another interesting point cited by
the Institute is the concentration in
some sea creatures of alloying
metals used in steelmaking. Lob-
sters, for example, concentrate co-
balt; oysters concentrate copper;
scallops concentrate nickel; sea
slugs concentrate vanadium, while
mussels and plankton concentrate
manganese. Concentration is so low,
however, that it is improbable that
commercial use will be made of any
of them in the foreseeable future.

STANDARDIZED CASTOR
HOLES in console and consolette TV
model cabinets might not be a bad
feature. Some manufacturers already
have provisions for castors in their
newer models, but standardization
would make this item a TV accessory
and at the same time simplify the
dealer’s stocking and merchandising
nroblems. Sy

GRINS—‘T’ve found that a grin

“can get you out of more tight places

than all the arguments in the world.”
—R. O. Eastman.

— wwWw americanradiohistorv com

- . . unitized amplifiers

101-AX. A loboratory pre-amplifier. Uses single
12AX7 tube with triode sections in cascade. 42 and
32 db fixed gain. 80 db signal te noise ratio at
maximum oufput. Intermodulation 2% at plus 4 dbm
{using 12 kc and 40 cps at ratio of 1 to 4). Multi-
impedance input and output. Feedbock loop purposely
does not include input and output transformers, thus
allowing for complete line isclotion and maximum
flexibility. Complete details in Catalogue 16-C.

101-BX. A boom microphone pre-amplifier especially
designed for low level dialogue pickup. For use in
six to ten-foot pickups as in motion pictures and TV.
Feature of design is 10 db more geoin above hum ond
noise level than conventienal pre-amplifiers. 50 and
40 db fixed gain, Intermodulation 2% at plus 4 dbm .,
{using 12 ke and 40 cps at o rotic of 1 to 4). Feed-
back loop purposely does not include input and out-
put transformers, thus allowing for complete line
isclation and maximum flexibility. Complete details
in Cotalogue 16-C and Bulletin C-1016.

&8

102-AX. A laboratery line amplifier. 42 db gain.
?5 db signal to noise ratiec at maximum output.
Maximum input minus 18 dbm. Maximum output plus
24 dbm. Multi-impedance input and ouiput. Inter-
modulation 2% at plus 24 dbm (using 12 k¢ and
40 cps at 1 to 4 ratio). Feedback loap purpasely
does not include input and output transformers, thus
allowing for complete line isolation ond moximum
flexibility. Complete details in Catalogue 16-C,

4
CINEMA

REPRESENTATIVES IN
PRINCIPAL CITLES

ENGINEERING CO.

1510 W. VERDUGO AVE. » BURBANK, CALIF.

Export Agents: Frazar & Hansen, Lid. « 301 Clay St.
San Francisco, Califernia, U. §. A,
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Tantalytic Capacitors get key role in
“servo”’ circuit for positioning control

This servo-amplifier circuit controls the positioning
of equipment which operates in high altitudes.
Its capacitors must provide stable operation in
widely varying temperatures. They must withstand
considerable vibration. And their size and weight
have to be kept to a minimum—without sacrificing
operating life.

To meet these requirements, our capacitor ap-
plication engineers recommended General Electric
Tantalytic capacitors. These capacitors offer an

operating temperature range from —55°C to +85°C

—with at least 659, capacitance at —55°C. They
contain a non-acid electrolyte—making them chemi-
cally stable and providing long operating life. They
combine large capacitance with small size and
weight, And they have the ability to withstand

GENERAL

severe physical shock,

Other features of G-E Tantalytic capacitors in-
clude: exceedingly low leakage currents, extremely
long shelf life and complete hermetic sealing. They’re
presently available in ratings from 1 muf to 12 muf
at 150 volts d-c.

If you have a similar large-volume application
where a low price is secondary to a combination of
small size and superior performance—it will pay you
to get in touch with us, You can get more complete
information on the outstanding characteristics of
Tantalytic capacitors from your local G-E represent-
ative. Or write General Electric Company, Section
407-309, Schenectady 5, New York. Ask for Bulletin
GEC-808,

General Electric Compan;z/, Schenectady 5, N. Y.

ELECTRIC

407-309
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ALL Noise Indicator

and a Highly Sensitive
Voltmete

ype 132-A Diortiun and
Noise Meter

$55.00

Here is a highly accurate, easily operated instrument widely used for the
measurement of audio fidelity, distortion and noise. This instrument is very
valuable for production-checking and adjusting attenuators, audio amplifiers,
audio oscillators and radio receivers, and checking envelope distortion of oscil-

lators up to 900 Mec.

*

* F % A o o

Among Its Many Uses Are:

Complete, continuous and accurate wave analysis of fundamentals
from 50 to 15,000 cycles; with harmonic range up to 45,000 cycles when
used with an oscilloscope — invaluable for checking hum, noise and
distortion

Rapid selection of frequency — only one main tuning control and
push buttons used

Indication of frequency with accuracy of better than 3%, making it
a reliable frequency meter

Direct audio voltage measurements of 600-ohm systems over a range
of +20 to —40 dbm

Highly sensitive voltage measurements from 1 mv to 100 volts, if
calibrated first

Detection of noise levels down to 200 uv — inherent noise of instrument
considerably less

Visual observation of distortion components with an oscilloscope; the
distortion components at the output jack and the input to the analyzer
are applied to the horizontal and vertical plates of a scope. The resulting
lissajous figures give visual indication of the prevalent distortion
harmonics. Simply by tuning through the frequency spectrum, a con-
tinuous visual indication of distortion present is obtained.

The accuracy, rapidity and ease with which a wide variety of measure-
ments can be made has ideally adapted this instrument to the production check-
ing of radio receivers, electronic instruments and components, as well as for
everyday measurements in the communications laboratory.

GENERAL RADIO Company

275 Massachusetts Avenue, Cambridge 39, Massachusetts, U. 5. A.

30

20 West Streel NEW YORK & 920 5. Michigan Ave. CHICAGO 5
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Distortion Analyzer
Frequency Meter

R e e

M
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Abridged Specifications
Distortion Range: Pusk buttons select full-

scale meter deflections of .3, 1, 3, 10 or
30 per cent distortion

Noise Range: Noise measurements made to
80 db below reference calibration level

Audio-Frequency Range: 50 to 15,000 cycles
for fundamental in distortion measure-
ments; 30 to 45,000 cycles for noise
and hum measurements

Required Input Voltage: between 1.2 and 30
volts for 100,000-okm input; between
0.8 and 30 volts for 600-0hm input

Residual Distortion Level: 100,000-ohm in-
put — .05%, (maximum distortion) be-
low 7,500 cycles; 0.10%, above 7,500

Residual Noise Level; Less than 80 db

Accuracy: Essentially =59, of full scale
for distortion, noise and dbm meas-
urements

1000 M, Seward 5, LOS ANGELES 38
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HIPERSIL CORES

help revolutionize this soldering gun!

In designing their new Versa-Tool soldering gun,
Phillips Manufacturing Company wanted a power unit
that would provide instantaneous heat for off-on
operation, yet operate on household voltage. A trans-
former was needed to build adequate amperage. But
it had to be small, to fit into the handle . . . lightweight,
for balance . . . reasonable in cost, to insure com-
petitive pricing of the assembled unit.

Westinghouse Type RC Hipersil Cores provided the
complete answer.

Because Hipersil Cores have greater flux-carrying
capacity, Phillips engineers were able to cut size and
weight of the transformer, effecting considerable sav-
ings in coil as well as core costs. But, better still,
because the two-piece cores simplified assembly, manu-

facturing costs were slashed.

TELE-TECH * June 1952

Hipersil Cores can cut cost, size and weight in
all types of electrical and electronic transformers,
Available in a wide range of sizes and shapes
for low or high-frequency applications. Greater
flux-carrying capacity, compact construction, plus
the savings they effect in your manufacturing costs
make them the best transformer cores on the
market today. For more technical information on
applying Hipersil Cores to your product, write to
Westinghouse Electric Corporation, P. O. Box 868,

Pittsburgh 30, Pennsylvania. J-70628

HIPERSIL CORES
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ELECTRONIC DEVICES; RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC TEST EQUIPMENT FLUORESCENT-TUBES, FIXTURES, SIGN TUBING, WIRING GEVICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS'

T
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Plant under construction at Woburn, Mass.,
17 miles north of Boston. To make microwave
components and semi-conductor devices.

To satisfy the growing need for electronic prod- |

ucts, Sylvania will soon open a modern new plant
at Woburn, Mass.

This building of advanced design will provide
an additional 100,000 square feet of air condi-

Sylvania Electric Erecting New Headquarters
For Its Electronics Division

WOBURN, MASSACHUSETTS

tioned laboratory and production facilities for the
manufacture of electronic equipment and com-
ponents. When completely equipped, it will rep-
resent an investment of four million dollars. The
new plant will serve as headquarters for all present

Sylvania electronic production facilities in the
Boston area.

With these greatly expanded plant facilities,
Sylvania is assuring you of the newest and best
electronic components for radar, television, com-
munications and industry.

7 SYLVANIA ~

Sylvanie Electric Products Inc., 1740 Broadway, New York 19, N. Y,
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O. H. CALDWELL, Editorial Director % M, CLEMENTS, Publisher % 480 Lexington Ave., New York (17} N. Y.

Where Does Lifting of the Freeze” Leave Us?

The end of the FCC-imposed “freeze” on the licensing
of new television stations means, to the TV public: More
stations; the opening of a new UHF band; the quenching
of the thirst for transmitters in many non-TV cities
(and hamlets, too!), and the launching of a plan which
at last offers nation-wide television coverage.

The communications engineer’s interest is centered in
the engineering decisions made by the FCC, decisions
which have been reached after many months of wrestling
with the diverse, conflicting building-blocks which
finally provided the foundation upon which the new tele-
vision allocation rests. The factors making it difficult for
the FCC allocation engineers were, first, the meager
amount of propagation data available on VHF and even
less on UHF, also the extra caution bred by sporadic,
but severe, co-channel interference under the previous
VHF allocation, and the awareness of the importance
and finality of their decision.

More Information Needed

The key to easing the situation was more propagation
data, But for some unknown reason the Commission,
during the years of the “freeze,” failed to instigate a
broad program to secure such data. It did not even ask
the TV industry for organized aid in collecting data.

The fundamentals of the new allocations, decided upcn
by the majority of the Commission, follows:

1. CHANNELS. VHF channels are numbered 2 to 13
(54 to 216 mc) and the UHF channels are numbered 14
to 83 (470 to 830 mc). See spectrum chart, pages 34, 35.

2. TABLE OF ASSIGNMENTS. Channels are allo-
cated to cities and towns as shown in the “Table of As-
signments” on pages 68-69 TELE-TECH, May, 1952,
Thirty of the existing VHF stations have had their chan-
nels shifted.

3. MINIMUM CO-CHANNEL SEPARATION

Zone Chs. 2-13 Chs. 14-83
Northeastern :
United States 1 170 mi. 155 mi.
All areas outside
Zonesland3 1II 190 175
Within 150 miles
of Gulf Coast III 220 205

TELE-TECH ¢ June 1952

Minimum adjacent channel separation for all zones,
channels 2 to 13 is 60 miles and 55 miles for channels
14 to 83.

General Consideration

4, POWER AND ANTENNA HEIGHTS. Maximum
effective radiated power on channels 2 to 6 is 100 kw,,
channels 7 to 13 is 316 kw., channels 14 to 83 is 1,000 kw.
The antenna height that may be used with maximum
power is 2,000 ft. for VHF in Zones II and III and 1,000
ft. for Zone 1. For UHF the height may be 2,000 ft. for
all zones.

5. GENERAL. (a) No assignments are made for
Stratovision or Polycasting, however experiments of
this type may be made in the 782-820 mc band. (b)
Allocations are made in the VHF and UHF for non-
commercial, educational stations. (¢) Two grades of
service, A and B, are defined both in field strength and
permissible co-channel interference. (d) Canadian and
Mexican assignments are taken into consideration. (e)
Allccations are made to avoid, as far as possible, these
types of interference: i-f beat, intermodulation, adjacent
channel, cscillator, sound image, picture image.

Now Let’s Wait and See!

Is it any wonder that it took so long to formulate the
allocation plan? Considering the data available, it is our
belief that the Commissioners and their engineers did a
very acceptable job on this new allocation, It is a “high-
antenna high-power” plan which should give us better
television reception. There are dissenters who claim that
more stations could have been assigned without serious
interference by reducing spacing, etc. No one knows for
sure that this would have been the case, any more than
we can be sure that the majority-accepted plan will work
all over the U. S., year in and year out.

We are just beginning to learn the vagaries of VHF and
UHF propagation. So let us accept the new allocations
with an open mind, hoping for the best. The main thing
now is that we have a plan, the “freeze” has been lifted,
the FCC will soon be issuing construction permits and a
new era of nation-wide television broadcasting for the
U. S. A has begun.

33
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RADARSCOPE

Revealing Important Advances Throughout the Spectrum

of Radio, TV and Tele Communications

DEFENSE PRODUCTION

LIFT COPPER CONTROLS IN °54?—Although

there is every prospect of a long-range controls program
over the supplies of the alloying materials, including
nickel, for at least five and possibly 10 years, the nation
should be able to remove all restrictions on the use of
the three controlled materials—steel, copper, and alu-
minum—in slightly more than two years, says Defense
Production Administrator Manly Fleischmann. Forecast-
ing substantially improved copper supplies in 1954, but
no earlier, he repeats his earlier assertion that the
copper situation still is “very bad,” in contrast to some
reports that it has been easing. He points out, however,
that CMP “tickets” to the communications industry to
obtain copper supplies have been increased recently
because of “attrition”—the failure of some organizations
with allotments to cash their controlled-materials-plan
tickets.

STOCK PILING

NICKEL OUTLOOK GLOOMY—In his address
before the AFCA keynote luncheon at the Bellevue-
Stratford Hotel, April 24, Mr. Fleischmann painted a
particularly gloomy picture of the outlook for the alloy-
ing materials, including nickel. He said that while the

-

This month (June) Coilins Radio plans te conduct another series of moon-
echo tests from this 31-ft. paraboleid horn antemna which has a power
gain of 21 dbh. Last Fall, with 20 kw at Cedar Rapids, lowa, the 418-
megacycle beam was directed at the rising moon and carried a message
which, as reflecied, wos picked up by the Bureau of Standards, near
Washington. The received signal was very weak, with a signal-to-noise
ratio never exceeding 10 db at the receiver output,
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United States is in a position to boost sharply its pro-
duction of the three major controlled materials it must
look to other sources for major shares of the alloying
metals. These include columbium, cobalt, and tungsten,
as well as nickel. Should the nation get into all-out war,
demands for these metals would rise far above the avail-
able stockpiles, he declared, adding that the U. S. could
hardly fight a major war for a year if left with only its
own production of those materials. The only answer, he
emphasized, is substantially accelerated stockpiling, re-
sulting obviously in continuation of strict controls for
five to 10 years.

NEW COMPONENTS

ACCENTUATION on miniaturized equipment and
the new fields that are constantly opening up within the
electronic industries can be expected to result shortly in
a new and radically different series of components. One
concept concerns itself with the design of equipment in
which nonlinear elements are employed, i.e., where given
frequency changes do not produce linear impedance vari-
ations. (See TELE-TECH, April, p. 46; May, p. 56 and 57.)
Another idea is to manufacture reciprocal components.
Here, instead of considering ac circuit impedances on the
basis of resistance and reactances, the terms become ad-
mittance, conductance and susceptance. What the physi-
cal appearance of the latter components might be, how-
ever, is still a matter of conjecture.

AVIATION
TO MOST OF US, says Dr. K. C. Black, Naval Air

Development Center, Johnsville, Pa., the importance of
electronics in aviation is a self-evident fact, and this
point was emphasized at various times during the recent
sessions of the Institute of the Aeronautical Sciences.
Using money as a criterion, two examples were men-
tioned that are worth noting: One, that in one of the
modern large bombing aircraft, 409, of the total cost is
for electronic gear alone, and the other, that the elec-
tronic equipment in a large modern aircraft is more ex-
pensive than the entire aircraft of approximately 15
years ago.

This electronic equipment is, of course, not an un-
mitigated nuisance. Much of the performance of modern
aircraft is entirely dependent on electronics. Communi-
cation and navigation are largely accomplished by elec-
tronics. As the speed and size of the aircraft increases,
the operation of the control surfaces requires the use of
servomechanisms that are either electronie in their en-
tirety or are at least controlled by electronic devices.
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Certain modern engines begin to have a complexity of
controls that look as if they, too, will have to depend on
programming methods that, in turn, will depend on elec-
tronics for their operation. Summing up these varied
thoughts, electronics are inextricably woven into the
modern aircraft design, and, according to most forecasts,
this trend will continue into the indefinite future.

PLANAR TRIODES
LOW-COST UHF RECEIVING TUBES, long a

troublesome problem for receiver design engineers, may
soon become a practical reality. Several large tube
manufacturers are now experimenting with completely
automatic production of planar triodes, and the results
are very encouraging. The costly factors in the manu-
facture of receiving tubes today lie in the high costs
of labor, and in shrinkage caused by human error or
mishandling. The construction requirements of planar
triodes can be readily met with automatic production
methods. Because these tubes do function well at UHF
frequencies, and with production labor costs minimized,
the outlook for UHF equipment comparably priced to
VHF is brightened considerably.

ARMAMENT
GUIDED MISSILE’S complete flight may now be

followed through use of a “chain” radar system de-
veloped by the Army Signal Corps. This system also
makes it possible to obtain accurate ballistic data along
the missile’s flight path. The radar chain, located at the
White Sands Proving Ground, Las Cruces, N. M., con-
sists of several stations spread along the range at ad-
vantageous points. Master stations are located at the
major missile launching areas and tracking is initiated
simultaneously with the launching of a missile. As the
missile travels along its course, data from the master
station are relayed to the first relay station, automatically
positioning the radar set at that station so that the set
begins tracking the missile as soon as it comes into range.
the process is repeated from station to station. Data from
all stations are automatically and instantaneously relayed
back to the master station, enabling observers to watch
flight characteristics of the missile. A complete plotting
board record is thus provided for use in later discussions
and design planning. Range control officers maintain
watch on the plotting board to assure that the missile
is following its flight path. Photographic records are
made of the radar dials and oscilloscopes. At the termi-
nal end of the missile’s flight, radar automatically trains
cameras with telescopic lenses on the missile as it. dives

TELE-TECH ¢ June 1952

into the target, providing a record of this vital phase of
the missile trajectory. All radar stations are linked to-
gether by a complex communications network, using
both wire and radio, for rapid transmission of signals.

ENGINEERING
CENTENNIAL, 1852-1952-—Completion of the 37-

man Board of Directors who will head the Centennial
of Engineering celebration to be held in Chicago, from
July 1 to September 30, 1952, has been announced. The
Engineering Centennial, which is being sponsored by 41
national and international groups that include in their
membership the great majority of the engineering pro-
fession in the United States, will mark the 100th anni-
versary of the establishment of engineering as a recog-
nized civilan profession in this country. Prior to 1852,
when the American Society of Civil Engineers was
founded, important engineering work in this country
was conducted by military engineers. Prominent Direc-
tors include Gano Dunn, David Sarnoff, Herbert Hoover,
Benjamin Fairless, Carlton S. Proctor, Titus G. LeClair,
and many others.

Testing the British Admiraliy’s new underwater TV camera which is ex-
pected to be able to locate and inspect sunken ships on the ocean's bot-
tom. Last yeer similar gear was used to identify HMS Affray at 280 ft.
depth. Pressure-proof casing has heen developed at Marconi aboratories,
Chelmsford, England.

=1}
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ELECTRONIC INDUSTRIES for DEFENSE—TELE-TECH’S Exclusive analysis & guide to military procurement

DEFENSE CONTRACTING OUTLOOK
$4.4 Billions for Our Industry

By LT. COL. STANLEY GERSTIN
Vice-Pres. & Gen. Mgr., Caldwell-Clements Manuals Corp., New York City

Based on reliable data from authoritative sources, TELE-TECH esti-
mates that the three military services will obligate $4.4 billion for

communication-electronic equipment in the calendar year 1952 as
follows: Air Force—%2.2 billion; Navy—$%$1 billion; Signal Corps—
$1.2 billion.

New procurement policies of the Small Defense Plants Administra-
tion affecting small business, and Defense Manpower Policy No. 4
channeling contracts to distressed areas will have far-reaching effect
on radio-TV-electronic industry.

Revised, exclusive eight-page PROCUREMENT GUIDE included with
this issue reveals latest heretofore unpublished data on procurement
organization and personnel for Air Force, Navy and Signal Corps;
engineering functions are added feature.

%

to all three questions. The data was
obtained from authoritative sources
as the result of intensive research,
dozens of interviews, and on-the-
spot investigations in all key mili-
tary procurement centers. The final
answers are a composite, and inter-
pretation, of information obtained
from highly reliable sources.

ERE are the answers to three

major questions. on Defense pol-
icy which are of immediate concern
to the communications industry:

1. How much money will the De-
partment of Defense spend for
radio-radar-electronic equipment in
the months ahead?

2. How will the newly issued poli-
cies defined by the Small Defense
Plants Administration and Defense
Manpower Policy No. 4 affect the
communications industry?

3. What is the new electronic or-
ganization set-up in both procure-

DOLLARS FOR DEFENSE

AIR FORCE: $2.2 Billion.

This is the amount of money it is

ment and engineering in the Air
Force, Navy and Signal Corps?

Here are factual, reliable answers

36

estimated on good authority that the
Air Force will obligate for all types
of radio-radar-communication-elec-
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tronic equipment during the calendar
year 1952,

Approximately $700 million of the
total expenditure will be for end
items.

Approximately $1.5 billion of the
total expenditure will be for elec-
tronic items to be integrated in guided
missiles, fire control equipment, for
replacement, parts, etc.

This rate of expenditure in the
communications industry will most
likely continue into 1953 since the
bulk of obligations coming in the
latter half of 1952 will carry over into
1953. This same carry-over condition
will result in continuing high activity
in 1954. Assurance of carry-over is
further affirmed by circumstance re-
quiring the Air Force to extend pro-
curement of engines and air frames.

A significant break in defense re-
quirements may not materialize until
1955. Even then, monies now being
obligated will not be paid for a sub-
stantial portion of equipment until
deliveries are made as late as 1955.
This is evidenced by the fact that
the Air Force is taking deliveries and
making payments in 1952 on con-
tracts issued in 1949.

Regarding distribution of the dol-
lar within the communications in-
dustry, the bulk of it still goes to
large business. But this is not by
design. Responsible opinion in the
Air Force is that further spreading
of prime contracts for radio-radar-
communication-electronic equipment
to small business is not practical be-
yond the present degree. Highly
specialized requirements for end
items; electronics as an integral part
of guided missiles and fire control
equipment limit susceptibility of
contracts to small business,

In a specific analysis of distribution
of funds for construction of a four-
engine plane, 40 percent of the funds
went to sub-contractors; 16 per-
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of radio-TV-radar-electronic equipmeni by the Air Force, Navy

and Signal Corps during

1952

cent for purchased parts; eight per-
cent for raw materials; 36 percent
was spent within the prime contract-
or’s plant.

Sub-contracting is the best bet for
small business.

SIGNAL CORPS: $1.2 Billion.

This is the amount of defense dol-
lars that will be spent by the Signal
Corps for radio-radar-communica-
tion-electronic equipment in the
calendar year 1952. This figure in-
cludes non-electrical accessory items
such as wire for which the Signal
Corps is the largest buyer. This $1.2
billion budget is actually divided
into the following estimated com-
modities groupings:

Radio .......... 30.09, $354,900,000
BT o g 5 2 8.09, 94,640,000
Meteorological .. 6.0% 70,980,000
Tel. & Tel. ...... 25.6% 302,848,000

(incl. test equipment)

Test Equipment 4.09% 47,320,000

(other than telephone)
Wire & Cable ... 22.09 260,260,000
Photographic ... 1.29% 14,196,000
Radiac ......... 15% 17,745,000
Miscellaneous .. 1.7% 20,111,000
1009 $1,183,000,000

This budget includes $300 million
for equipment which the signal corps
purchases for the Air Force,

NAVY: $1 Billion.

This is the amount of money it is
reliably estimated that the Navy (Bu-
Ships, BuAir, BuOrd, Office of Naval
Research) will spend for radio-rad-
ar-communication-electronic equip-
ment in the calendar year 1952,

Naval obligations to the communi-
cations industry are averaging $85
million a month. Monthly average to
small business is $9 million. Of the
entire estimated expenditure, small
business will receive approximately
$100 million; big business—$900 mil-
lion.

Small business in the communica-
tions industry receives fewer dollars
from the Navy than small business
generally. The general average is 22
percent whereas the communication
industry average is about nine per-
cent to small business in dollar
volume. This situation is the result of
specialized requirements of the Bur-
eau of Aeronautics.

BuAir is currently spending 50 per-
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cent of all Navy defense funds.

Only eight percent of BuAir re-
quirements are susceptible of per-
formance by small business. This
compares with 22 percent for the
entire Navy Department—and re-
flects the fact that the larger part of
BuAir's aviation requirements are
not susceptible of performance by
small business,

MANPOWER POLICY
NO. 4

The new Defense Manpower Pol-
icy No. 4 will have a terrific impact
on regional economy. It has changed
the entire military procurement
picture.

What will Manpower Policy No. 4
do? '

It makes mandatory award of ne-
gotiated contracts to businesses in
distressed areas (surpluslabor areas)
if they can meet low bid prices of
contractors in non-distressed areas.

This means that if a procurement
officer requests bids from several
bidders, a manufacturer located in a
surplus labor market will be allowed
to know and meet the low bid price
should this low price come from a
manufacturer in a non-surplus labor
area. It means that a large manufac-
turer in a distressed area can be
awarded a contract if he will meet
the price of a small business in a
non-distressed area.

Surplus (distressed) labor areas
are determined by the Department of
Labor every two months. These are
known as Group IV areas. To these
areas may be added surplus labor
areas designated as such by the De-

partment of Defense. The Department
of Defense may also apply this policy
to an entire industry regardless of
its geographical location.

Manpower Policy No. 4 requires
that a successful contractor in a dis-
tressed area must perform 60 per
cent of the contract in his area.

The policy applies to negotiated
contracts in access of $25,000.

It specifically recommends that the
same procedures be followed in the
case of contracts for less than $25,000.

It permits a “set-aside” practice
whereby bids may be obtained on an
advertised basis and only a portion
of the contract awarded to the low
bidder with the remainder “set-
aside” for negotiation with contrac-
tors in distressed areas if they will
meet the low-bid price.

If a contract is not awarded in a
distressed area, a special report and
reason for the action must be for-
warded to the Department of De-
fense.

Contracts in discussion, but not yet
awarded, are subject to this new
policy.

If an area designated as a Group
IV area (surplus labor) ceases to be
classified as such at the time a con-
tract is ready for award, it is held up
and an effort is made to place the
contract with a manufacturer in a
surplus labor area.

Defense Manpower Policy No. 4
does mot apply to formally adver-
tised bids.

If the particular procurement is
susceptible to performance by small
businesses, they will have first crack
at meeting the low bid price.

Until last month surplus labor
areas included specified areas in

(Continued on page 135)

PROCUREMENT GUIDE - -NEW ISSUE

A new issue of TELE-TECH'S Pro-
curement Guide is included as a
special insert with this June, 1952
issue. It reveals reorganization of
procurement operations by the Air
Force, Navy and Signal Corps. The
Guide includes, as an added feature,
engineering organization and se-
lected personnel supporting the pro-
curement people of the three mili-
tary services. In some instances,
organization was so new at the time
of preparation of the guide that de-
partment heads were not officially
known. This will account for the
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omission of some names on the chart.

Special attention is invited to the
reorganization by the Air Force of
electronic procurement which is
now a self-contained branch; to re-
organization of research and de-
velopment activities by the Air
Force; to reorganization of Signal
Corps commodity groupings and ex-
pansion of Navy electronic procure-
ment functions.

Extra copies of the Procurement
Guide, printed all on one side of a
21 x 30 in. sheet, for wall mounting,
availablefrom TeLE-TEcHat $1.00 each.
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Fig. 1a, b: Two developmental printed i-f stages for 25 MC. Connectors and inductors are photo-etched; resistors and capacitors are dip-soldered

Printed Unit Assemblies

techniques reduce costs and conserve criti-

Etching and

silk screening

receiver manufacturing. Performance of printed stuges compares favorably with

By W. H HANNAHS
& N. STEIN

Physicis Laboratory
Sylvania Electric Products, Inc.
Bayside, N. Y.

ESEARCH in new construction

for TV equipment faces strong
conflict with existing methods which
have established themselves in
practice through gradual evolution.
Materials, design practice, and
methodology are so intertwined that
significant changes introduced into
chassis structure must necessarily
be done with exacting consideration
for the assembly line, purchased
materials, and above all the net ef-
fect upon costs. Nevertheless, cir-
cumstances are pressing for the de-
velopment -of circuit printing meth-
ods suitable for TV. The impetus to
improve manufacture comes not
only from cost competition but also
from shortages of metals and spo-
radiecally from components.

The application of unitizing to
equipment design has generally fol-
lowed two approaches, (1) the func-
tional subchassis and (2) assemblies
built around a single tube stage.
The functional type designed as a
plug-in containing several tubes,
such as i-f amplifier, power supply,
etc., has received some usage in TV
construction. However, its primary
contributions to convenience of re-
pair and replacement are of greater
importance where a great number
of identical equipments are pre-
sented to closely knit service or-
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ganizations, as in military or
telephone central office operations.
Single stage unit assemblies are pri-

~marily a means to Improve assem-

bly.

Two notable attempts to intro-
duce a more logical uniformity in
the assembly of radic and TV cir-
cuits may be seen in the single stage
modules patented by Evans (Pat.
1,973,248) in 1934, and more re-
cently by Mitchell (Pat. 2,472,021).
Both of these are pre-assembled
groups of conventional resistors and
capacitors related in purpose to the
performance of a tube and incor-
porated in the tube socket. A more
familiar type of unit assembly is the
“printed” interstage coupling unit
built of silk screened resistors and
capacitors on a high-dielectric ce-
ramic base. This form has become
well known through the Bureau of
Standards—Centralab work and is
now present in many sets as the in-
tegrator circuit. The silk screened
unit in its commercial form is, of
course, attached to tube sockets by
wire leads.

Adapting Technique to Cireuit

Each of the silk screening or etch-
ing techniques, as we now see them,
is best adapted to particular circuit
elements. The screening of resistors
and capacitors of commercial toler-
ances on high dielectric plates has
become commonplace, However, in-
ductors for 40 mc and less occupy
too much area to be screened on
ceramic and are of doubtful use on
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plates of high dielectric. On the
other hand, selective etching of
metal-clad laminates and die-
stamping processes are producing
inductors and interconnecting wir-
ing competitive to wire wound ele-
ments. The ease of soldering to
etched circuits is also attractive but
it is not generally feasible to etch
bypass and coupling capacitors from
clad-laminates. The cure of resis-
tors screened on etching stock is
also limited by the thermal stabil-
ity of the plastic base.

By utilizing the intrinsic process
and material advantages of the
silk screen and selective etching
methods in the development of a
unit assembly, completely printed
TV circuits are possible,

In Fig. 1 are shown two develop-
mental models of a printed 25 mc
video i-f stage. The connectors and
inductors, both single spiral and bi-
filars, are photo-etched in an essen-
tially planar, cascade design and the
clips from a wafer type tube socket
are incorporated directly into the
plastic base. The above-deck place-
ment of resistors and capacitors
permits assembly to be accom-
plished by a dip-soldering opera-
tion, during which the coils are pro-
tected with a high-temperature tape
mask. Both models have bifilar
transformers under the brass tun-
ing slug and one has also an r-f
choke in the heater line.

The choice of flat etching stock as
a base for the unit was not an arbi-
trary one., Eighteen three-dimen-
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for TV

cal materials in

standard circuits

sional pasteboard models of various
shapes were constructed for exam-
ination, four of which are shown in
Fig. 2. Flat stock was selected be-
cause of its ready availability, be-
cause bf the facility of dip-soldering
and riveting additional components
thereto, and the convenience of a

to spend considerable time with
compass and straightedge to draw a
spiral, and at best accuracy of de-
sign is poor. To eliminate this hand-
icap, a turntable apparatus resem-
bling a transcription machine has
been fitted with two pens to enable
the drawing of master spirals,
either single or bifilar, to be made
in a matter of minutes. A wide se-
lection of diameters, line width,
space width and turns ratio makes
possible a rapid improvement in

design.
Master drawings are reduced
photographically to a negative

Fig. 2: (L) Pastebourd models for visual study of various shapes. Fig. 3: (R) Design sketches of dip-soldered assemblies incorporating tube sockets

transparency of exact dimensions
and this transparency is used to
photoetch the coils by the now well
known process. Table II gives speci-
fications and test data for several
etched coils designed for video i-f
use. Tuning is accomplished by a
brass screw with an oversize head.
Although the presence of the disc
tends to lower @, the reduction is
fairly constant over the tuning
range necessary to stagger-tuned
circuits.

Of general interest to engineers
concerned with printed circuits,
four methods of incorporating tube

TABLE I:

CURRENT CAPACITY OF AN ETCHED COIL

: p Coil data:
ﬂa_t master negative. A d_oubt ml?}}t Material Copper on 1/16 in. XXXP laminate Space between lines ....... .009 in,
arise as to the actual saving of criti- oy pigm. .. 1in. Inductance ............... 2.0 tth
cal material achieved through the Line width .. .024in. Conductor cross-section .. 29 x 107 in.
use of sheet copper but the photo- Line depth .. .0012in. Nearest comparable wire size 735 AWG
etching process provides opportu- Current, Amps. AC 1.5 2.0 3.0 4.0 5.0

nity for accurate design of each Duration of test 2 hours 2 hours 2 hours 5 min. 5 sec.

conductor and inductor dimensions Remarks Coil cool Slightly Copper be- Plastic Coil did

to the actual current carrying loads, to touch - warm came dis- backing not open
smoking or buckle

which wusually results in a slight
saving in copper when compared
with the universal use of one or two
sizes of hookup wire. While design
standards have not yet been estab-
lished, the current carrying capac-
ity of etched conductors is remark-
ably high when compared with a
wire of corresponding cross-sec-
tional area.

Current density at 1.5 amps — 52,000 amps/sq. in. of conductor cross-section,

Fig. 4: Puzzlebourds consisting of a harness made up of all elements speed cirevit design
- A— 2 & :

Temperature Cheelk Resulis

In Table I are shown the results
of temperature check made on a 2
uh spiral, which indicates that it
could be operated with a current
density in excess of 52,000 amp/sq.
in. of conductor cross-section with-
out excessive temperature rise.

The problem of designing masters
for fine, etched bifilar coils has no
doubt been one of the factors re-
tarding a more general acceptance
of etched circuits. A draftsman has
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PRINTED UNIT ASSEMBLIES (Continued)
—
th 2ND VIDEO I-F il AT
— 116BA6 J
- i/o—~ “ SIGNAL
/.- ) ouT
. SIGNAL 6K /
FROM TO 'N\x K
Ist.VID. [-F 3rd. VID. I-F
STAGE STAGE B
e —_—
B- i — K . p R, N
A— o | ? G
ouT
A (B+)
Fig. 5: Printed. circuit laysut and schematic of 25 MC i~f stage. AGC O Y F IN
Jump connections, except from center of coils, have been IN SL N ouT
e e x £ B
eliminated. Feed-through bushars ge to BE-}- and age AGG/6UT HEATER
VOLTAGE

sockets in assemblies to be dip-sol-
dered have been devised by modi-
fications of commercial sockets and
parts. Sketches are shown in Fig. 3.

Two basic construction features
are essential:

1. The socket must have mechan-
ical retention to supplement solder-
ing; and

2. The lug ends of the clips have
to emerge horizontally and in con-
tact with the conductors on the base
material for soldering to be possi-
ble. The designs illustrated accom-
plish this with a minimum of rivet-
ing or fastening.

The most direct approach, Fig. 3a,

is to use a type of wafer socket hav-
ing long lugs which may be inserted
through punched holes in the deck
and bent flat against the conductors.
A very neat arrangement results if
similar but smaller clips are sepa-
rately inserted into the etched lam-
inate. This construction, Fig. 3b, was
used in the module under discus-
sion. Some pin clips require com-
pression between two wafers for
proper functioning and with this
type of clip the upper wafer may
be retained as shown in 3c. Molded
sockets may be adapted by revising

TABLE }i: ETCHED COILS FOR 25 MC IF
Total
Q.D. 1.D. Line width  number L
Winding Etching Stock in. In. In. of turns Q h
Single XXW laminate ] 19/64 0.018 11 62 235
1 oz. copper
Single XXXP laminate 1 19/64 0.020 11 70 2.18
1 oz. copper
Single XXXP laminate 1 19/64 0.024 11 65 2.05
1 oz. copper
Bifilar XXP laminate 11/8 15/32 0.020 8 P-46 P-2.0
2 oz. copper : 8 5-45 S-1.9
Bifilar XXW laminate 11/2 31/64 0.010 121/2 P-48 P-4.8
1 oz. copper 121/2 5-49 $-4.75
Bifilar XXW laminate 17/32 29/64 0.020 10 P-58 P-2.9
1 oz. copper 10 S-54 5-2.75

P = Primary Winding

e

Fig. 6: (L) Complete module shows eiched and silk-screene

S = Secondary Winding
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d portions of assembly. Fig. 7: (R) Three interlocked panels r_noun(ed in o pair of channel strips

these so that they insert from be-
neath the deck as in Fig. 3d. To do
this the top flange is replaced by a
snap-ring and an underside flange
is provided by addition of an in-
sulated washer which also serves to
compress the lugs flush against the
circuit connections.

Conventional Tube Shiclding

Tube shielding, when required,
may be of the conventional type,
riveted to a grounding strip or area
provided in the etch pattern; or, as
shown in Fig. 3. shield fastening can
also be adapted to solder-dip as-
sembly without recourse to rivets.

Planning the circuit layout for
two-dimensional reproduction is an
essential step in printed circuit de-
sign and much of this effort is spent
in the elementary but time-con-
suming process of eliminating cross-
overs. Sketches are helpful, but
three~dimensional models as previ-
ously shown are almost mandatory
for proper evaluation of a proposed
configuration. To facilitate the re-
duction of layouts to simplest form

{Continued on page 112)

TELE-TECH * June 1952


www.americanradiohistory.com

From CP to TV with the FCC

Step-by-step procedure shows potential telecaster how to obtain con-

struction permit, time extension, test permission and operating license

ITH the lifting of the freeze, the

rush for UHF and VHF TV fa-
cilities is on! While the FCC has pro-
vided the period to July 1lst during
which no applications will be acted
on, it behooves the potential tele-
caster to file his application as soon
as possible, and to insure that his
application is correct when filed the
first time. With these thoughts in
mind the following notes are pre-
sented for the benefit of engineers
who have not previously had deal-
ings with the FCC, and who may
find themselves deeply embroiled in
the intricacies of FCC procedure.

Filing ior CPs

The first step in obtaining a TV
authorization is to file an application
for a construction permit on the
somewhat involved FCC Form 301.
The engineer is mainly concerned
with Section V which contains the
engineering specifications. However,
he should be familiar with the other
sections.

Section I;: Covers the general fa-
cility requested. Section II: Legal
qualifications of the applicant. Sec-
tion III: Financial qualifications of
the applicant. Here the engineer has
to provide some cost information for
use by management in filling out the
form. Section IV: Proposed pro-
gramming by the new station. Sec-
tion V: Engineering is divided into
four parts: V-A for AM, V-B for
FM, V-C for TV and V-G is an
antenna specification sheet, in dupli-
cate, one copy going to the FCC and
one to the CAA. Parts A and B of
Section V of the form can be dis-
carded; Section C requires attention
in great detail.

The following is an abstract of the
essential engineering information re-
quired in Section V-C of Form 301
describing the proposed TV station.

ANTENNA:

1. Modification of or proximity to exist-
ing broadcasting structure,

2. Make and type of visval and avural
antennas.

3. Number of sections, db power gain
and directivity data.

4. Height above ground and sea level.

5. Section V-G requires extensive tower
construction, terrain and other infor-
mation related to obstructions to air
navigation.

TELE-TECH ¢ June 1952

File construction permit application on
FCC Form 301
i-General
Il-Legal
Il - Financial
IV-Programming
V-C and G-TV Engineering &
Antenna Data

File for any change in facilities before
CP issued on amended FCC Form 301
File for any change in conditions of CP
on modified FCC Form 301

At least30-day notice by FCC forhearings
when application does not comply with
FCC rules oy conflict between applicants
for same facility, etc.

After construction permit is issued,
construction must start within two
months. Six months allowed for com-
pletion, allowing eight month total.

If construction cannot be completed in
allotted time, file application for time
extension on FCC Form 701 at least 30
days before expiration of original
construction permit.

When construction is completed, make
equipment test after at least 48-hour no-
tice to FCCand districtengineerincharge.

Apply for stationlicense on FCC Form 302
and request program test permission
at least 10 days before desired date.
Notify district engineer. Get FCC's OK
before starting!

After license is granted, or while appli-
cation pending, apply for remote pickup
authorizations on FCC Form 313,
if desired.

Chronological flow chart of FCC procedure for
placing TV broadcusting station in operation
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TRANSMITTERS:
1. Make and fype of visual and aural
transmitters.
2. Power rating in dbk and kw.
3. Means for determining and maintain-
ing power specified in application.

MONITORS:
1. Visual and aural modulation monitors’
make and type.
2. Frequency monitors’ make, type and
accuracy.

TRANSMISSION LINE:
1. Make, type and description,
2. Size, length and total power loss in db.

OPERATION:

1. Transmitter power output in dbk and
kw,

2. Multiplexer loss in db.

3. Transmission line input in dbk and loss
in db.

4. Antenna input in dbk, power gain in
db, and erp in dbk and kw,

5. Predicted minimum field strength cover-
age of city in dbu.

LOCATION:

1. Studio and transmifter sites.

2. Detdiled map of area within 15 mi,
ragivs of transmitter,

3. Several profile graphs showing im-
portant terrain topography,

4. Aerial photographs of
vicinity.

5. Compliance with minimum
sepdration requirements,

transmitter

station

FCC Aeclion

On receipt of the completed form
it is listed as “received for filing” by
the FCC. If on initial examination
there are no apparent errors it is as-
signed a file number,

If, after the original application has
been filed, it is found necessary or
desirable to make a change in the
facilities requested an amended
Form 301 must be filed. In sections of
the original form in which there have
been no changes since the original
was filed, it is not necessary to re-
submit the information. It is only
necessary to write in those sections
“no change see application, FCC
Form 301 file numbers so and so,
dated 7

If it is necessary to request a
change in the conditions of the con-
struction permit after one has been
issued it is necessary to file an appli-
cation on FCC Form 301 for a modi-
fication of construction permit, fol-
lowing the above procedure for
amending,

No cost is involved in filing forms

(Continued on page 132)
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Fig. 1:
currenf and (B) veltage the independent variable

o

{Left) Current and voltage curve of nonlinear resistor (A)

AP

\ﬂ

nonlinear resistor

\ In
Fig. 2: (Right) The basic circuit and the characteristic {A} of a typical

Shaping Nonlinear

Devices such as computers and limiters using an increasing num-

feedback around resistor that lead to coordinate transform which

By JORDAN J. BARUCH

Acoustics Laboratory
Massachusetts Institute of Technology
Cambridge, Mass.

N circuit work, nonlinear re-

sistors are finding an increasingly
important role. Their use in rectifi-
cation, clipping and frequency multi-
plication has long been known and
understood. More recently, the in-
creased interest in  computers,
phase-meters, ete.,, has made it
necessary to investigate means for
controlling, to some extent, the
characteristic curves of these de-
vices.

Nonlinear Resistor Speciiication

The nonlinear resistor is essen-
tially a two terminal network whose
current vs. voltage curve is not a
straight line. This deviation from
linearity is generally expressed
graphically. For a true resistor, the
shape of this curve remains constant
regardless of the speed at which the
independent variable is changed. For

purposes of simplicity (in order to -

avoid nonlinear differential equa-
tions) we shall assume that the ele-
ments discussed here are true re-
sistors whose current-voltage curves
are invariant.

In the graphical representation of
nonlinear devices, it is often im-
portant to specify which variable is
the independent variable and which
is the dependent variable. Since this
statement is in conflict with usual
procedure it's worthwhile noting
the reasoning behind it. Fig. 1 dem-
onstrates the current-voltage rela-
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Fig. 3: Generalized circoit with feedback

tionship of a hypothetical non-linear
device. The abscissa in each case
represents the independent variable,
while the ordinate represents the de-
dependent variable Fig. 1-A il-
lustrates a smooth albeit multi-
valued curve, while Fig. 1-B il-
lustrates the hysteretic character

obtained when the voltage becomes

the independent variable, It is evi-
dent from this demonstration that
the question of variable dependence
is important when discussing non-
linear elements. Fortunately the im-
portance is generally confined to
multi-valued and hysteretic curves.
In order to avoid confusion we shall
follow the usual system of using the
abscissa to define the independent
variable while the ordinate repre-
sents the dependent variable.

In Fig. 2 is shown the circuit
which we shall use as our basis for
the following analysis. We assume
that the voltage vs. current curve of
the nonlinear resistor is as shown
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and that it is desirable to alter this
curve. The means of alteration will
be the introduction of current and
voltage feedback, We can express
the relationship between the voltage
across the nonlinear element, V.
and the current, through it, I, as
some function. In general, this func-
tion will only be known in graphical
form, so we indicate it analytically
simply as:

(1) V. =£(1,)

The circuit of Fig. 3 represents a
general circuit using a feedback
voltage and a feedback current to
obtain a new voltage-current curve:
(2) Ey—=€ 11
E, is the “output” voltage and I, the
“input” current. If we assume that
the feedback about the nonlinear
element follows a linear relationship
then we may write:

(3) em = pl,
and
(4) i, =YV,

Under this assumption of linear feed-
back we can now seek the relation-
ship between the ' of (2) and the £
of (1)

(5) E,=V; teq

(6) L =1 +1ip

Combining (6), (5), and (1) we
have:

(7) E,=f (I; + i) + eg
and from (3) and (4)

(8) B =plj=1{I; & ¥V, )

From (8) we can see the relation
between E, and I,. In order that the
curve of Fig. 2 represent the circuit
of Fig. 3, then, all that is necessary
is to relabel the ordinate and abscissa
E, — oI, and I, 4+ YV, respectively.

This step is, of course, apparent from
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Fig. 4: (A} to (D) Four steps in the graphical analysis of the feedback circuit

Resistor Characteristics

ber of these components. Technique considers two types of linear

makes wide variety of behaviors with single resistive element possible

the nature of the circuit of Fig. 3.
We are not interested primarily in
this curve but in a curve relating E_
and I, directly. The relabeling of
the axis, however, indicates a
straightforward graphical method
for transforming the curve of Fig. 2
to the desired curve.

Figure 4A shows the curve of Fig.
2 repeated for convenience. To con-
vert the abscissa to I, it is necessary
to reduce the abscissa of every point
in the V, -~ I, plane by (according to
8) YV, Note that such a step pro-
duces no displacement of the points
along the horizontal axis. A simple
means for performing the required
shift of each point in the plane is to
leave the horizontal axis untouched,
and redraw the lines of equal cur-
rent as skewed lines instead of ver-
tical ones. The degree of skewing is
determined by the value of v and
the angle 6 is given as: .
(9) 6=cotly
Any point on the plane may now be
replotted on a graph with conven-
tional vertical ordinate lines by sim-
ply reading off its value on the
skewed coordinate graph. This has
been done in Fig. 4B.

In order to relabel the ordinate
axis E, rather than V,, it is neces-
sary to increase the ordinate of each
point in the V.—I, plane (of Fig.
4C) by el,. We may perform this
operation by skewing the ordinate
lines, which, as before now provide
new lines of constant voltage. Figure
4C show this construction for a
negative value of p. The angle if
given as: ,

(10) b =eot! [—p)
Again we find it simple to redraw
our graph on conventional orthog-
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onal coordinates by a point-by-
point method. This has been done
in Fig. 4D.

Although the curve In Fig. 4A
would perform the function of clip-
ping, for example, to some extent, it
is evident that the curve of Fig. 4D
will perform it much more satis-
factorily.

Equivalent Circuits

The foregoing section gave a
graphical method which could be
used to compute the behavior of a
nonlinear device with linear feed-
back. We are now able to inspect the
operation of providing feedback
around a two terminal network in

Fig. 5: Balanced rectifier comparator (A)
comparator circuit (B} diode characteristics

wwWw americanradiohistorv com

terms of physical operations. Equa-
tions (3) and (4) gave the values
of feedback voltage and current as:
(3) eq, = el

(4) i, =YV,

It is evident that p has the dimen-
sions of a resistance and vy those of a
conductance or reciprocal resistance.
We can visualize the circuit of Flig.
3 as having a resistor tied across the
terminals marked V,. This resistor
which is in parallel with R will be
called R,. Similarly e;, may be re-
placed by a series resistor which we
call R, We may now relate the
values of R, and R, to the other
parameters, From (3) (4) (9) and
(10) we have:

an R,=p=cot¢

(12) R, =1/r=—"%asb

Thus we see that the application of
feedback described in the example
of Fig. 4 may be expressed in terms
of shunting the nonlinear element
with a negative resistance whose
value is tan 6 and inserting a series
of resistance of value cot % in the
circuit,

The concept of using resistors as
the feedback elements is of real prac-
tical use in many cases. A typical
example of this is the problem of
obtaining a balanced rectifier system
to use as a voltage comparator, Fig,
5 illustrates a circuit for this purpose.
In order to achieve accurate balance
in a servomechanism it was desired
that e, be zero when E, and E, were
equal in magnitude. The “dynamic
range” of the system is defined as
the ratio of the maximum value of
E, which exists when E, is zero to
the maximum value of E;, when
E, = E,. This definition corresponds

{ Continued on page 88)
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High Mtability Computer

Series-regulated system furnishes 100 and —100 volts at 750 ma. Center-

tap circuit develops bias to maintain equal overall loads to ground

By FRANK R. BRADLEY & RAWLEY D. McCOY
Reeves Instrument Corp., 215 East 91st St., New York 28, N. Y.

N analog computation, one of the

primary requisites for accuracy is
power supply stability. For this rea-
son the Reeves Instrument Corp., in
conjunction with its REAC comput-
ing equipment, has developed an ex-
tremely accurate and stable high-
capacity power supply to be used as
the reference supply for an entire
computing installation. This supply
furnishes precision +100 and — 100 v.
at a combined capacity of 750 ma and
is capable of supplying loads at an
unbalance of up to 200 ma. A single
stable voltage may thus be used for
computing reference purposes
throughout an installation, elimi-
nating power supply variation from

computing accuracy consideration.

The unit is basically a series-regu-
lated full-wave rectifier with an
electronic center-tap. The regulator
provides a series-regulated output of
200 v. and the center-tap circuit re-
fers the midpoint of the 200 v. output
to ground (see Fig. 1). It is a con-
ventional high-gain series circuit
in which excellent regulation is
achieved by using an unusually
high gain regulator amplifier and
shaping the open loop frequency re-
sponse curve with net-works to pre-
vent oscillation.

Of particular interest is the center-
tap circuit shown in Figs. 2 and 3.
This circuit consists of dynamic loads

in parallel with the supply loads, the
dynamic loads varying as required to
hold the legs of the supply centered
about ground. If, for example, the
Load 2 resistance is decreased (by
the addition of more load), the 200 v.
regulated supply tends to drift up-
ward because the paralleled resist-
ance of Load 2, V6 and V7 is less
than the paralleled resistance of
Load 1, V4 and V35, and the load
junction is grounded. As the supply
drifts upward, the center-tap circuit
develops biasing voltages which de-
crease the impedance of V4 and V5
and increase the impedance of V6
and V7, maintaining equal overall
loads to ground on the plus and
minus legs of the supply.

The sensing circuit is a high-gain
dc amplifier. The amplifier input is

Fig. 1: Schematic dingram of computer reference power supply shows series-regulated full-wave rectifier with electrenic center tap

, g | 200k 3
+300 +300
362 Lo
fx : 240X < 00K
200V
-% ol 6L6 6Ls
=
VIBRATOR AMPLIFIER
. - =350
L4 9- — & y
NOTE: GROUNDED TO CHASSIS AT ONLY ONE POINT
y _ A
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Reference Power

+100V
RECTIFIER ' SERIES +100V i 1
| >
FILTER DRTOJEngG | VARIABLE LOAD | Sk
3 | Va4 AND VS |
— ERROR |
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Fig. 2: {L} Supply circuit includes rectifier, dropping stage, amplifier a nd center tap. Fig. 3: (R) Electronic center tap with parallel loads

developed from voltage divider R1,
R2 and R3 and coupled into the first
amplifier stage V1. The output at the
number 2 plate of V1 is further am-
plified by V2. The output of V2 is
supplied directly to the control grids
of V4 and V5 and through unity-gain

phase inverter V3 to V6 and V7. The -

change in voltage at their grids
causes the load tubes’ impedances to
change as previously described, driv-
ing the output voltage so as to make
the amplifier input, as tapped from
the voltage divider, equal to zero.

Ideally, the amplifier V1 input is at
ground potential in which case, be-
cause little or no grid current flows,
the R2 tap is halfway between the
plus and minus legs of the supply.
Any tendency of the supply to
change with respect to ground pro-
duces a dc voltage at the arm of R2
which, as has been described, is am-
plified and drives the load tubes to
oppose the change thus holding the
input voltage at zero.

Drift Suseepiibility

The amplifier is a de amplifier
however, and is therefore susceptible
to drift because any slight variation
in dc level at the input stage is am-
plified by the succeeding stages. The
effect of drift is to produce a steady
state condition with the voltage at
the input grid different from zero by
an amount necessary to compensate
for the drift, giving a corresponding
inaccuracy in the levels of the out-
put voltages with respect to ground.
Compensation may be achieved by
offsetting R2 to balance the outputs
with respect to ground; this, un-
fortunately, does not compensate for
drift which occurs in operation fol-
lowing the setting.

TELE-TECH ° June 1952

To eliminate this problem, a vibra-~
tor drift reduction system is used.
The voltage existing at the grid of
V1 is coupled through R4, R5 and C1
to the number 1 grid of V8. The
junction of R5 and C1 is grounded
on alternate half cycles at a 60-cycle
rate by the vibrator so that any de
voltage existing at the grid of V1 is
chopped, appearing at the number 1
grid of V8 as a 60-cycle square wave.
This voltage is amplified in the two
stages of V8. The output at the num-
ber 5 plate is coupled through C2 to
the other chopper arm which
grounds the output at a 60 cycle

rate, rectifying the ac output. The
half-wave rectified de is filtered by
R6 and C3 and the resultant de sup-
plied to the number 4 grid of V1.
This amplified error voltage is added
to the number 1 grid input by means
of common cathode resistor R7. Thus
any deviation at the input of the
amplifier from ground is amplified by
a chopper type amplifier not sus-
ceptible to drift which is effectively
in series with the basic de amplifier.
This reduces the drift by a factor of
the chopper amplifier gain and in-
creases the overall amplifier gain to
give better regulation.

Computer Safety Swiitch

HE: adjustment and modification

demanded by large computers
often require the engineer’s atten-
tion inside racks containing numer-
ous “hot” terminals. In order to pre-
vent personnel injury caused by
accidental application of power, the

analog computer Typhoon, developed -

by RCA and presently installed at
the Naval Air Developmerit Center,
Johnsville, Pa., incorporates a con-
_venient foot pedal power switch in
each equipment rack, The switch is
mounted on a shaft at the bottom of

wwWw americanradiohistorv com

the cabinet. The shaft extends
through the rack to pedals at front
and rear. Stepping on one of the
pedals cuts off electrical power in the
particular cabinet, allowing shock-
free adjustment. Power may again
be applied to the rack only by step-
ping on the same pedal which origi-
nally opened the supply -circuit,
eliminating the possibility of having
a coworker inadvertently place his
colleague between B+ and ground
by depressing the opposite pedal.
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HE results of many thousands
of observations during 1950 on
reception of standard frequency
transmissions from the National Bu-
reau of Standards experimental sta-
tion WWVH, Maui, T. H, and the
more powerful station WWV, Belts-
ville, Md., indicate an increase in
standard frequency coverage by
WWVH and no marked difficulty
arising from the operation of both
stations on the same frequency. Ob-
servations were made by several
government agencies and by indi-
viduals at numerous points in the
U.S., Alaska, Pacific area, Australia,
and Jamaica.
Before proceeding with a detailed
account of these observations and

e

N

Thousands of observations of standard
fransmissions on 5, 10 and 15 MC
show how location, frequency, seasons

conclusions. concerning world-wide
coverage of standard frequency and
time services, it would be worth-

while to present a brief history of -

the establishment of these services.

In 1923, NBS began transmissions
of standard frequencies from WWV.
These transmissions were an-
nounced in advance, and consisted
of several groups of frequencies,
each of which was available for a
few minutes in the evening once
a month. Later the service was
gradually expanded until it became

available continuously 24 hours per"

day on eight frequencies. Reports
from many government agencies and
other organizations and individuals
cooperating with NBS indicated that

Fig. 1:
WWVH on 5 MC at

Reception of

and time of day affect global coverage

ByE. L. HALL,

National Bureau of Standards,
Washington, D. C.

adequate coverage was not obtained
all of the time in certain areas dur-
ing some seasons, 4

This led to the establishment of a
second standard frequency station
on an experimental basis on the
island of Maui, T. H., in Nov. 1948.
This station, WWVH, operates on
three of the frequencies of WWYV,
ie, 5, 10, and 15 mc, with a power
of 400 watts. The frequency of
WWVH is adjusted and maintained
with reference to WWV by means
of special piezo oscillators of high
stability and special monitoring
techniques.

One of the questions which imme-
diately presented itself was whether
interference would be experienced
by users of these stations because
of simultaneous operation. Another
question related to how much the
standard frequency coverage was
extended by the second station,

(below): Reception of WWVH on 10 MC at Adak, Nov. '49-Oct. ’50
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Frequency Broadeast Reception

PART ONE
OF TWO PARTS
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Fig. 3: (L) Reception of WWVH on 15 MC at Adak, Nov. '49-Oct. '50; Shudh
WWYV on 20 MC, Jan. °50, Fig. 4: {R) Reception of WWVH and WWV at IRUNE
Anchorage, June ‘49-March 50. Sunrise and sunset shown for three
locations. P— — ars

Station JJY, Tokyo, Japan, gives
standard frequency broadcasts on 4
and 8 mc. Late in 1949, experimental
standard frequency broadcasts were
made on 5 mc for three weeks and
were intended to give practical data
on 5 Mc reception in Japan and
other far eastern areas not ade-
quately covered by WWV or
WWVH.

Receplion of WWV and WWVYH

Because reception of WWYV is not
always satisfactory in England and
Europe, the National Physical Labo-
ratory on Feb. 1, 1950 began an
experimental standard frequency
transmission from Rugby, England
for a half-hour each day on 5 and
10 mc from station MSF.

The Civil Aeronautics Adminis-
tration submitted over 13,000 obser-
vations on reception of stations
WWVH and WWV from Sept. 1949
through July, 1950. The reports
came from three main regions which
may be defined as the west coast,
Alaska, and islands of the Pacific
Ocean, regions which are likely to
benefit from transmissions from sta-
tion WWVH, Points in Alaska in-
cluded Anchorage, Annette Island,
Fairbanks, and Nome. The Pacific
islands were Canton, Guam, Mid-
way and Wake,

The results are summarized in
Table I, where “Better,” “Worse,”
and “Same” refer to the reception
of standard frequency and time sig-
nals as changed by the addition of
station WWVH. “Better” means

TELE-TECH * June 1952

either a stronger signal or extension
of the number of hours per day that
standard frequencies are availabie.
“Same” indicates no marked change.
To be truly “Same” the tests should
have been made throughout the 24
hours. Very few of the data met
this requirement, but were inter-
preted on the basis of conditions at
the times of observation. The in-
tended meaning of “Worse” was that
standard frequency reception was
actually worse at the location be-
cause of WWVH’s interfering with
WWV. 13£9% of observations were
marked “Worse,” but it is believed
that many of these were erroneous.
The data in Table I indicate 209
better reception for the west coast,
67% better for the Alaskan area,
and about 88% better for the Pacific
area.

Observers in the field offices of
the FCC were well trained and
equipped for accurate measure-
ments. The several thousand obser-
vations reported were divided into
two groups for the United States,
those east of the Rocky Mountains
comprising ten localities, and those
west of the Rocky Mountains, of
which there were seven localities.
Observations were also made at Fort
Hase, Oahu, T. H.

The results are summarized in
Table II where “Better,” “Worse”
and “Same” have the same meanings
in Table I. Reception east of the
Rocky Mountains would not be ex-
pected to be improved by a 400 watt
station in Hawaii, hence 97%
“Same” seems reasonable. The re-
gion west of the Rocky Mountains
showed a 30% improvement. It is

Table §
Locality West Coast Alaska Paciflc isfands
Freq. Mc. 5 10 15 | No. % 5 10 15 ] No. %o 5 10 15 | Ne. %
Better 182 187 | 124 493 | 20.0 [ 1708 | 2044 | 1993 | 5745 | 67.2 {549 787 873 | 2209 | 87.6
Worse —_— — —_ — 11 68 40 119 1.5} — | - — e —
Same 464| 798 | 704 |1966 | 80.0| 523 |1110]1042 | 2675 §31.3 ) 71| 115 1281 314 (12.4
Totals 646| 985 | 828 [2459 ) -— | 2242 3222|3075 | 8539 ) — [620| 902 (1007 | 2523 | —
Table I
Localit East of Rocky Mis, West of Rocky Mis, Fort Hase, Qahu, T. H.
Freq. Mc. 5 10 15 | Ne. % 5| 106 15 | No. % 5 10 15 | Ne. %
Better 13 23 45 81 241121 125 | 106 | 352(29.9}157| B84 17 | 260 | 54.6
Worse 2 7 8 17| 0.6 1 [+} 1 2] 02| — | = — _— —
Same 1005 | 1256 | $53 | 3214 [ 97.0 |215| 319 | 288 8221 69.6| 271 84 | 105 | 216 | 45.4
Totals 1620 | 1286 [ 1006 [ 3312 | — [337| 444 | 395 (1176 | — (184|170 | 122 | 476 | —
47
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BROADCAST RECEPTION

rather surprising to find only about
35% improvement at Fort Hase so
near to WWVH. The reason appears
to be that WWV’s 15 mc transmis-
sion is of equal or greater intensity
than WWVH’s.

Data from Adak, Alaska

Monthly reports of reception of
WWVH and WWV were received
from the U. S. Army’s Ionospheric
Station at Adak, Alaska, beginning
in Nov. 1949. These reports usually
gave signal intensity readings for
each hour of each day of the month
for 5, 10 and 15 mc from WWVH
and 20 mc from WWYV. The signal
intensity was given on a 0-9 basis
for each hour, 9 representing the
strongest signal, and 0 the weakest.
A low monthly average value does
not necessarily mean that the re-
ceived intensity was consistently
low for the particular hour or times
considered; rather, it may have been
zero for many days and high for a
few days. The original data show
this, but the fact is obscured by
taking an average which, however,
appears to be the most practical way
of presenting the data.

Reception of WWVH on 5 mc at
Adak is shown for 12 months in Fig.
1, where signal intensity is plotted
for each hour of universal time. Fig.
1 shows that the 5 mc reception is
best during the hours of darkness,
which are shown shaded in the
lower part of the figure. This is an
agreement with the well-known ab-
sorption effect which makes 5 mc
useful only for a few hundred miles
during daylight, but useful a few

(Continued)

thousand miles at night. The cause
of the low values of signal intensity
for June and July is not known, but
is thought to be an absorption effect.

Reception of WWVH on 10 mc at
Adak for 12 months is shown in Fig.
2. Tt will be noted that for Now.
through Feb. reception is best for a
period of a few hours starting a
couple of hours before sunset. The
curve for March shows an extension
in the number of hours to about
eleven when reception is useful. Re~
ception in April was useful about
15% hours. In May reception began
about 1% hours later than in April
and dropped off %2 an hour earlier.
June, July, Sept. and Oct. showed

reception consistently weak and un-

usable.

Reception of WWVH on 15 mc at
Adak for 12 months is shown in
Fig. 3. It will be noted that for Nov,
through March the hours of recep-
tion were approximately those when
5 mc was not received. The curve for
April shows a tendency for im-
proved reception during previous
silent hours, but reduction in sig-
nal intensity after daybreak. The
months of May through Aug. showed
excellent reception throughout the
24 hours while Sept. and Oct. show
a lowering of signhal intensity.

Examination of the data given in
the three sets of curves for WWVH
shows that for almost any hour in
the 24, at least one of the three
frequencies was heard with an in-
tensity of 3 or higher. Exceptions
were poor reception in' April for a
few hours after sunrise and in Sept.
for a few hours before sunrise. Two

frequencies were available a large
portion of the time, and three fre-
guencies were heard with high in-
tensity part of the time.

Data on the percentage of time
the transmissions of WWVH and
WWYV were at a useful intensity
were submitted by the Radio Propa-
gation Field Station, Anchorage,
Alaska, for each month from June
1949 through March 1950. The ob-
servations were made hourly from
1500 or 1700 UT to 0900 or 1100 on
5, 10 and 15 mc, and varied from 10
to 31 observations per month for
each month for each hour. Data for
some hours of some months were
quite similar, so that mean values
were plotted for such times and the
curves were appropriately marked.
Curves not marked are either aver-
age values for the 10-month period
or for that portion of the period not
covered by other curves.

Unsatisfactory Reception

Fig. 4 shows the 5 mc reception at
Anchorage of both WWVH and
WWV with times of sunrise and
sunset at the three localities plotted
for each month. Reception for June
appears to have been quite unsatis-
factory. WWV came in earlier and
with greater intensity than WWYVH,
as sunset is from 4 to 5% hours
earlier at WWV. It will be noted
that beginning with June, reception
comes earlier each month through
Jan., except for Oct., and then comes
later each month. The data for Sept.
indicate greater intensity than for
the succeeding month so that they
do not fall in line with the other
data. The curves for 5 mMc reception
of WWVH are similar to those for

(Continued on page 99)

Fig. 5: (L) Reception of WWVH and WWV on 10 and 15 MC at Anchorage,

RO

June ’49-March '50. Fig. 6: (R) Reception of WWVH and WWV on 5, 10
and 15 MC af Los Angeles, Cal.; WWV on 2.5 and 20 MC, April-Sept. '50.
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~ Ionophone for Audio and Ultrasonics

Unique fransducer generates disfortionless sound directly from modulated

r-f. Applications seen in AM receivers, sonar and dielectric measurement

HE Ionophone sound transducer,
invented by Dr. Siegfried Klein
of Paris, converts modulated r-f
energy directly into distortionless
sound without the use of any moving
parts. These, and several other
unique characteristics, make the de-
vice a choice prospect for use in
loudspeaker, ultrasonic generator,
underwater sound, microphone and
pressure measuring applications.
However, further investigation and
development will be required before
certain performance and construc-
tional limitations can be overcome.
The Southwest Research Institute, a
non-profit research organization, is
presently in the process of studying
the device. Affiliated with SRI, the
Institute of Inventive Research, P.O.
Box 2296, San Antonio 6, Texas, has
secured exclusive licensing rights in
North America and Japan, and plans
to license a select group of manu-
facturers on a royalty basis. Al-
though not official, royalty rates are
reported to range between 39, and
10%, depending on the type of pro-
duction involved. The rights of this
non-profit, administerial foundation
(which aids qualified inventors seek-
ing commercial assistance) extend

to U.S. Patent 2,524,227 and various

patent applications on file or being
prepared.

Operaiion

The mechanism by which sound is
generated is based on a series of ion
impacts with air molecules which set
up a sound pattern determined by
the amplitude and frequency of the
moving ions. This ion movement is
in turn controlled by a modulated
r-f voltage which causes the expan-
sion and contraction of the ion cloud
created by a heated emitter in a
refractory chamber,

Fig. 1 shows the constructional
details of the Ionophone. The plati-
num electrode, about 0.1 in. diameter,
is mounted at the origin of a 5 in.
exponential quartz tube. A conven-
tional modulated oscillator and r-f
transformer applies an r-f potential
of 10 to 15 kv at about 400 xc to 30
Mc between the outer shield and
emitter, in an arrangement similar
to Fig. 2.

TELE-TECH ¢ Jume 1952

Through the action of dielectric
losses, the temperature in the quartz
about the emitter is raised to 1000°K,
‘and a visible corona discharge of
about 0.5 in. is obtained. The heat
produced by the ions emitted from
the platinum wire help to maintain
the high temperature. The vacuum
chamber in the quartz tube provides
the thermal insulation which local-
izes the high temperature area. It
also acts to insulate the charged area
electrically, The high temperature in
the discharge zone rarifies the air,
thereby decreasing the number of air
molecules ionized by the ions and
electrons which leave the emitter.

It may be interesting to note that
the concept of producing sound by a
heated wire is not completely new.
Edison attempted it in his Thermo-
phone. However, unlike the Iono-
phone which alters the amplitude of
oscillation of charged particles by
changing the strength of an r-f field,
the Thermophone caused the air sur-
rounding a heated wire to expand
and contract apace with changing
wire temperature. The high thermal
lag in Edison’s invention limited it to
low audio frequencies.

Low frequency response in the
Tonophone is unlimited except as re-

(Continued on page 86)

Fig. 1: lonophone’s ion cloud controlled by emitter-to-shield r-f generates frequencies fo 40 ke
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Modified Magic Tee Phase Shifter

Novel alterations permit device to shift phase independent of load while distance

plungers of parallel symmetrical arms linked to common drive and mutually op-

By R. H. REED,

Antenna Section,
Radar Components Depz.
Hughes Aircraft Co.
Culver City, Calif.

ANY microwave measurement

techniques require the use of a
phase-shifter having waveguide in-
put and output terminals. The ideal
phase-shifter should have no losses,
should shift phase independently of
the load presented, and should have
a normalized input impedance of
unity. In addition, it is usually de-
sirable that the physical distance be-
tween input and output terminals
remain constant. This latter require-
ment is fulfilled by any method in
which isolation exists between en-
ergy incident on and reflected from
a conducting surface, since the phase
may then be shifted by moving the
surface.

Meeoting Requirements

The foregoing requirements are
met by a number of balanced du-
plexers and, in particular, by the
magic tee. Fig 1 shows a conventional
magic tee with short-circuiting plun-
gers placed in the symmetrical arms
(impedance matching devices have

been omitted for clarity). Let us as-
sume that energy is fed into the H-
plane arm. At the junction, the
energy will divide equally and in
phase between the symmetrical arms,
none of it going into the E-plane
arm due to the symmetry of the
junction. '

If the short-circuiting plungers in
Fig. 1 are so placed that

L=1 (- M 0 tn

where &, = wavezuide wavelength
andn—0, =1, =2, =3, ....,
the enersv reflected from one short
circuit will return to the junction
180° out of phase with the energy
from the second short circuit and so
will couple to the E-plane arm, none
being coupled back to the input.
Since (1) is the only restriction im-
posed on the positions of the short
circuits, these may be moved egual
distances towaid or away from the
junction, thus changing the electri-
cal path length between the E-plane
and H-plane arms, i.e., shifting the
relative phase between the output
and input terminals. It should he
noted here that although (1) holds
for all values of n, the condition
which is always used is that where
n = 0 or n = -1, since this gives the
broadest bandpass. -

An analysis of the equivalent cir-
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Fig. 3: Modified magic fee symmetrical arms
are mufually parallel, linked fo common drive

cuit of a magic tee junction (Fig. 2)
shows that, if reactances jX, and jX,
are placed in the symmetrical arms,
the normalized input impedance of
the H-plane arm is

200 (4, + X,
J XY - X 6T @

7. =
=i

where Z: is the output impedance of
the tee.

To satisfy the conditions imposed
by (1), it is necessary that

X, =tanfl (3a)
and X, =tan (Bl +x/,)
= —cot BL (3b)

(L} Conventional magic tee with shori-clrcuiting plungers
placed in the symmetrical arms may be used as a phase shifter

transformer.
clarity. Fig. 2: (R)

Impedance matching devices are

Equivalent circuit of tee

" PLUNGER

50

E-PLANE ARM
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for Microwaves

between terminals remains constant. Shorting

posed input and output facilitute measurement

Substituting (3a) and (3b) in (2)

1) cos 25[ + ) sin 23 (
Zi " Cos 260 + 7y sin 200 )

gives
which will be recognized as the ex-
pression for the input impedance of
a lossless transmission line, with a
gl term substituted for Bl. The phase-
shift is therefore equal to twice the
electrical motion of the short circuits.
The magic tee may also be used as
an impedance transformer or match-
ing device, simply by adjusting the
short-circuiting plungers indepen-
dently to obtain the desired input
impedance. This can be shown from
(2).LetZ, =R, +iX,and Z, = R,
+ jX,. The solution of (2) for X,
and X, is

g o (R - Ry Xy Ry R, Ry - ROZ (%) - %02
¥ 2R (RZ X2 =R R24X,2)

(Y2}

and

o o JRiXE =R X VR R, Ry - BT 4 Oy - X8
2 - 2 IR IR3 « Xp 2 - Ry AR, 2+ X, 21]

{tb)

These expressions are real for all
values of Z: and Z., and therefore are
satisfied by X, = tan Bl, and X, =
tan Bl,.

Modified Magic Tee

Although satisfactory electrically,
the conventional magic tee has a
physical configuration which is un-
desirable for use as a phase-shifter.
The input and output terminals are
normal to one another rather than
being opposed; this makes laboratory
use awkward since it requires a
change in the direction of energy
transmission from horizontal to ver-
tical. The symmetrical arms are op-
posed rather than in-line, requiring
an accurate mechanical linkage be-
tween the two short-circuiting plun-
gers.

These difficulties are obviated by
the modified magic tee shown in Fig.
3. The modification has the symme-
trical arms parallel to each other,
allowing both of the short circuits
to be linked to a common drive. The
E-and H-plane arms are replaced by
“odd” and “even” coupling slots
which are placed on opposite broad
faces of the symmetrical arms. The
terms “odd” and “even” are used
because the odd slot excites waves
which are 180° out of phase in the

TELE-TECH ¢ June 1952

symmetrical arms (odd symmetry)
whereas the even slot excites waves
which are in phase in the symmetri-
cal arms (even symmetry).

Centering Coupling Slots

Accurate centering of the coupling
slots is essential if both of the sym-
metrical arms are to be fed equally.
Unequal feeding of the symmetrical
arms will result in poor isolation
between the even and odd slots. The
centering problem is especially seri-
ous for the odd slot because its nar-
row dimension is normal to the
waveguide axes; the problem is min-
imized through the use of a wide
slot. Use of wide slots also allows a
higher power handling capacity. Ex-
perimentally it was found that bet-
ter than 35 db isolation could be
obtained between slots 0.197 wave-
length wide (0.250 in. at 9330 mc),
provided that tolerances of =+0.001
in. were maintained,

As is to be expected, the inputs to
the tee present an impedance mis-

o g
‘/ = 7’/&8

SHORT - CIRCUITED MAGIC TEE
BROACBANDING STUB

Fig. 4: Motched one-to-iwe guide transition

match comparable to any one-to-two
waveguide junction. The waveguide
transition shown in Fig. 4 eliminates
the mismatch and has an input vswr
under 1.05 over a frequency range
of 49,. The correct impedance was
obtained by adjusting the position
of the coupling slot with respect to
the center-line of the waveguide. The
short-circuited broadbanding stub is
five quarter-wavelengths long. It
presents an open-circuit to the coup-
ling slot at the resonant frequency
of the slot and cancels the suscept-
ance of the coupling slot at fre-
quencies near resonance.

The transition is applicable only
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PHASE  SHIF TIN
£ g MATCHING TEE

BROADBANDING  STUB
INPUT

Fig. 5: Complete phase shifter assemhly uvses
a secontd fee as an impedance matching device

to the even slot of the tee. It is
therefore necessary to use two tees,
coupled to each other by means of
and odd slot, to permit the use of
this transition section for both input
and output coupling. The second tee
is not superfluous since it may be
used as an impedance matching de-
vice when perfect matching is re-
quired. Fig. 5 shows the tees and
transitions in a complete assembly.

Alignment

Due to the existence of several
sources of impedance mismatch in
the above assembly, a special pro-
cedure is required to facilitate align-
ment. Considering the assembly to be
fed directly into the phase-shifting
tee, the mismatches fall into three
groups: 1. Input discontinuities; 2.
Misalignment of the phase-shifting
short circuits (i.e., Eq. (1) not satis-
fied); 3. Discontinuities beyond the
phase-shifting short circuits (due
to odd slot, matching tee and output
coupling device).

These three discontinuities can be
observed independently for, as the
phase-shifting short circuits are
moved in electrical degrees, the
phase of the reflection coefficient of
the first discontinuity remains con-
stant, that of the second rotates n
degrees and that of the third ro-
tates 2n degrees.

The total reflection coefficient of
two shunt discontinuities, whose re-
flection coefficients referred to a
common point are [, and [, re-
spectively, is

Tp =Ty + + 20 1)) /0 =T T) ()

If 7, and [, are small, the product
terms may be neglected, so that (2)
can be simplified to

= )
Cp =Dy +T, (6

By simple extension of the above
argument,

My =l 4T, + 0, (7

for three small discontinuities. Let

] ]
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MODIFIED MAGIC TEE

™, [7, and [ be the reflection co-
efficients of the three groups of
discontinuities in the phase-shifter
assembly. Then, at an arbitrary ref-
erence point before the input to the
phase-shifter,

T =0 +mlr2‘lcosk¢+|l':‘1|coszk9
+j[|1“z|sink¢>+lr‘5|sink9] (8)

where k = (2rAl) /hg; Al = motion
of short circuits; ¢ = phase of [, at
the reference point; € = phase of [
at the reference point.

Changing Phase Angle

The phase angle of [?; changes
twice as rapidly as that of [, (Fig.
6a), so 'y will trace the curves of
Fig. 6b or 6¢, depending on whether
[, is smaller or greater than [7,. If
[M,=0, [y will trace a circle for
A./2 motion of the short circuits; if
M,=0, My will trace a circle for
A:/4 motion of the short circuits.
The source of misalignment can be
determined from the distance that
the short circuits must be moved for
[y to rotate 360°,

Cascading

The modified form of the magic
tee lends itself well to cascading. A
linear array antenna may be made
by cutting slots in the closed ends of
a group of ganged tees; this array
will scan if the relative phases be-
tween adjacent elements are shifted
by equal amounts. Since each tee is
only a little over A./4 wide, alter-
nate tees in the gang can be used as
phase-shifters, the rest being used as
impedance transformers and broad-
banding devices, The even and odd
slots will give unity coupling at
resonance because they present
themselves identically to both the
feeding and fed tees.

Fig. 7: {L) Bandpass of ganged magic tees,

Fig. 8:

(Continued)

Broadbanding (see Fig. 7) can be
obtained by placing the short cir-
cuits of the impedance transformers
in such a manner that, away from
resonance, the reactances of the even
slots, say, transform to reactances
which are opposite in sign to the re-
actances of the odd slots. An impor-
tant consequence of the use of im-
pedance transformers is that each
clement can be matched to the
transmission line, thus eliminating
the high input impedance at broad-
side which is common to a great
many systems using phase-shift
scanning techniques. The weight of
such an array, exclusive of supports
and mechanical devices for moving
the short circuits, would be under
0.25 1b. per element. The mechan-
ical linkage would be simple and
very light, since the weight of mov-
ing short circuits is less than 0.05 1b.
per element.

Periormance Curve

Fig. 8 is a curve of the perform-
ance of the phase-shifter. A straight
line has been drawn through the
points, showing some deviation from
linearity. An expanded plot of these
points showed a maximum deviation
from linearity of %=2.2°. The attenua-
tion of the entire assembly remains
virtually constant at 0.2 db as the
shifter is operated. The indication is
that most of the losses are due to im-
perfect short-circuiting plungers
and higher order modes about the
coupling slots.

At any given frequency the input
vswr can be adjusted to 1.03 or bet-
ter, depending on the degree of
cross-coupling between the odd and
even slots. Several of the models
tested could be adjusted so that the
vswr was not measurable with the

(R) Performance of phase shifter 400

Fig. 6a:

{Top} Reflection coefficients due to
phase shifter discontinuvities. Fig. 6b: {Center)
Locus of [ . for [ 2 < [ 4. Fig. 6c: Locus of
rT for l_i? > l_..‘3

available equipment (under 1.01).

The modification of the magic tee
was suggested by W. G. Sterns, who
contributed helpful suggestions, as
dith. H. Enenstein and N. A. Bego-
vich.
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New Low-Temperature Capacitors

Electrolytic types for operation to —55° C are highly suitable for use

in military equipment. Axial lead aluminum fubular design employed

By J. W. MAXWELL,
Chief Engineer,
Capacitor Div., P. R, Mallory & Co.,
Inc., Indianapolis 6, Ind,

URING World War II the capac-

itor industry was called upon to
produce electrolytic capacitors that
would give some measure of per-
formance at low temperatures. This
was done with the result that even-
tually a characteristic was written
into Specification JAN C62 which
covers performance of electrolytic
capacitors at temperatures as low as
—40°C. Still, however, one problem
that confronts the equipment design
engineer today is what to do about
capacitors rated approximately 4 uf
and above at temperatures as low as
—55°C., a temperature at which most
military equipment must operate.

Where space and weight are not
important a well-made paper dielec-
tric capacitor can be relied upon to
give proper performance. Unfortu-
nately the majority of equipments
being designed for military use can
ill afford adequate space and weight
required for paper dielectric capaci-
tors. In the interest of saving space
and reducing weight, therefore, an
electrolytic capacitor design with
greatly improved low temperature
performance was developed.

The new capacitor element itself
is designed along lines similar to the
conventional aluminum electrolytic
and should not be confused with tan-
talum types of electrolytic capacitors
which also have excellent low tem-
perature characteristics. The excel-
lent low temperature characteristics
were made possible through new de-
velopment techniques in processes
and materials,

Ordinary electrolytic capacitors
exhibit a considerable capacity drop
and a sharply increasing series re-
sistance characteristic with decreas-
ing temperature. This change in ca-
pacity, and particularly in resistance,
combine to reduce the effective fil-
tering or bypassing ability of the
capacitor. At temperatures below
—20°C these characteristics start to
vary widely and lack sufficient uni-
formity to guarantee adherence to
any restrictive tolerance. While the
—40°C capacitor provided a well
recognized improvement, the excep-
tional performance and stability of
this new —55°C capacitor is of con-
siderable interest and importance.

In order to eliminate the erratic
electrical characteristics that are
generally found in electrolytic ca-
pacitors at extremely low tempera-
tures, it was necessary to change
processing techniques and to select
materials of exceptionally high uni-
formity and purity. The composition
and control of the special electrolyte
developed for this purpose was a
major problem; and, in order to meet
the requirements for satisfactory
trouble free operation, several new
processes involving impregnation
and aging the capacitor sections had
to be developed and put into practice.
The manufacture of these capacitors
required many more inspection
points during production than nor-
mally are encountered in JAN C62
and other high quality types. Also,
it was found that a certain physical

Fig. 1 Low-temperature {to —55° €} electrolytic

capaciters feature aluminum tubular design

shape and construction lent itself
best to the particular kind of proc-
essing necessary to manufacture
these capacitors. The basic construc-
tion used is the axial lead aluminum
tubular design which can easily be
assembled singly or in multiple in
bathtub or larger rectangular outer
cases for hermetically sealed opera-
tion. Figure 1 shows typical physical
details of these capacitors.

Eleetrical Characteristies

As stated previously, this special
low temperature capacitor was de-
veloped primarily for performance
at extreme low temperatures. While
the curves shown in Fig. 2 and Fig.
3 show capacity and impedance vari-
ation between —55°C and +-85°C the
top continuous temperature at full
voltage rating should not exceed
—+65°C., the same as characteristic
F of JAN C62. Some loss in low

{Continued on page 138)

ELECTRICAL MEASUREMENTS (120 cycle)

Capacitor Initial After Storage
Number Cap. ESR Cap. ESR
1 28.5 uf 1.4 ohms 27 uf 1.11 ohms
4 34 uf 1.18 ohms 36 uf .84 ohms

Fig. 2: (L) Capacity-temperafure characteristics for Type BSX and TCX capacitors. Fig. 3: {R) Impedance-temperature characteristics at 120 ¢ps

150

TreCAL: 120 CYCLE IMPEDANCE—]EMPERATURE CHARACTERISTICS

MALLORY THPE B5% & TCX CAPACITORS
DESICNED FOR LOW TEMPERATURE OFERATION

(REFERRED 1O +25°C)

PER CEMT CAPACITY

TYPICAL CAPACITY = TEMPERATURE CHaRACTERISTICS
FAWLQZY TYPE BSX & TCX CAPACITORS

PER CENT IMPEDANCE
{REFERRED 1O +257C)

DESICMED FOR LOW TEMPERA ILRE OPERANION
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CUES for BROADCASTERS

Practical ways of improving station operation and efficiency

Extra & Portable Volume
(VU) Indicating Source

JEFF EVANS, Chief Engineer,
WLDY, Ladysmith, Wis.

UITE often, limited budgets

make it desirable to have a
portable, and/or extra VU indicat-
ing source. Most small stations have
a spare VU meter; the old type, or
a new one which would normally
be used for replacement in the con-
soles. The following circuit can be
made up of spare parts or pads
bought through regular channels.
An army surplus power output me-
ter case was used for mounting the
meter and associated switches.

The circuit can be inserted across
the line for broadcast without any
effect on the line. At WLDY, the
meter is usually on top of two Eicor
tape recorders, rack mounted as an
indicating device for recording. The
meter usually indicates the output
of program amplifier No. 2 which
feeds the tape recorders. When nec-
essary, the meter can be instantly
unplugged from amplifier No. 2, the
top put on the case and taken on a
remote. In the event the station
does mnot wish to invest in the
matching pad P2 (which is cali-
brated in 0.1.db steps) the pad can
be omitted but the 3600 ohm resistor
must be used. The schematic shows
that the meter can be either after

$$$ FOR YOUR IDEAS

Readers are invited to contribute their
own suggestions which should be short
and include photographs or rough

sketches. Typewritten, double-spaced
text is preferred. Qur usual rates will

be paid for material used.

the attenuator pad, or directly
across the line, for low levels. P1
can be any attenuator pad, cali-
brated in 2 db steps—if 4 db steps
are not preferred—or when it is
" known that the sighal will never go
above 4 db both pads can be left out
entirely and a T pad looking at 3900
ohms in either direction inserted.
This pad can be made of resistors
where value is determined by any
pad chart.

Low Cost Automatic
Conelrad Warning

CHARLES E. VEAZIE,
WASA, Havre de Grace, Md.

OME stations may not be using

an automatic alarm device for
Operation Conelrad, due to the ex-
pense of devices triggered by the
1000 cycle tone. WASA is using a
foolproof device which costs less
than $10.

Supplementary and portable VU meter using standard stock items usually found on the average
station's shelves, Commercial folerance resistors can be used in mest cases
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Power supply is taken from a dis-
carded receiver. A 6SCT tube, with
grid and plates connected in paral-
lel, has a Potter Brumfield 10,000
ohm plate circuit relay as its plate
load. This tube is biased beyond
cut-off by AVC voltage developed
by the Conelrad receiver. The audi-
ble alarm, a doorbell mounted on
the same chassis, is powered by the
filament supply. The audio output
of the receiver is brought to a

AVC BELL

Hey
60~

T
Values in this Conelrad ‘warning circuit are not

critical, Relay adjustment covers most operating
conditions enceuntered

20 . 20
T s I 1l

speaker in the control room, which
is normally cut off. If the bell rings,
the operator turns on the speaker;
thus this device also warns of any
failure of the receiver or the key
station.

Cueing Broadcast Discs

FRANK COOK, 1002 Eighth St.
South, Moorhead, Minn.

O assist in cueing broadcast

dises that have very little land-
between cuts, place an arrow made
of splicing tape on the face of the
pick-up pointing to the first groove
of the cut. Do this when the needle
is in the first groove. After the ar-
row is once in place it is an easy
matter to place the pick-up in the
first groove for cueing.

Simplex Operation of Order
Phone and Remote Amplifiers

ELLIOTT FULL, Chief Engineer,
KXIC, Iowa City, Iowa
OR several years, KXIC has
been operating two permanent
church remote installations from
our control room by simplexing 50
v. on the intereonnecting loops. The
amplifiers have a high resistance
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< > X
CONSOLE PATCHBOARD &
REMOTE OUTGOING LOOP
INPUT

[ ] -
FILOT
PATCHBOARD LIGHT PHONE OR
JACKS PHONES
CONSOLE
50 v CONSOLE
— 6.3V =

Simplex operation of properly balanced telephone line enables engineers to talk back over remote
lines which are on the air without risk of broadcasting crosstalk

(2 ma) relay connected between
the output transformer secondaries’
center tap and ground. The contact
points parallel the on-~off switch,

Recently, we found it necessary
to talk to several sporting event re-
motes while the remotes were on
the air. As can be seen from the
diagram, the other pole on the sim-
plexing switch, (the off position),
was brought out to a jack on the
patch panel. A local battery phone,
such as many stations use for inter-
com with their transmitter, is used
to talk to the phone or earphones
connected (¢) to the remote
amplifier.

We have had a simplexed tele-
phone on the broadcast line to
KXIC's Farm Editor’s farm for sev-
eral years. We have not experi-
enced any cross talk on any sim-
plexed lines. However, it is recom-
mended that a loop to be simplexed
be checked in advance as an unbal-

anced simplexed loop will give cross
talk.

Grounding for Rack-Mounted
Equipment

EDWIN W. HILL,
WCAU-TV, Philadelphia, Pa.

EVISING an electrically-effi-

cient, rugged, neat and conven-
ient method of grounding the vari-
ous components in a rack full of
broadcast equipment always poses a
problem. One effective solution in-
volves the use of a piece of copper
grounding strip, 1 to 1l in. wide.
It is run the full height of the rack
on the inside, bolted where conven-
ient, and grounded firmly to the
base of the rack. Copper strip, such
as this, provides a very low resist-
ance ground; but has the drawback
of being difficult to solder. How-
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ever, soldering connecting wires to
the strip is simplified by drilling a
row of small holes, spaced, say, s
in. along one edge of the strip. The
connecting wires can then be at-
tached to the holes and soldered
easily.

Tape Recorder Equaiizaticn

T. A. HILDEBRAND, Chief Engi-
neer, KBMY, Billings, Montana

PEECH and music quality of
network programs often lacks
clarity due to loss of the higher fre-
quencies. This is usually caused by
poor delay recordings, or insuffi-

Second audio stage of PT6-F amplifier modified
to provide slight treble hoost

cient line equalization. Restoration
of program material has been ac-
complished by a simple modification
of our Magnecorders to provide a
slight high boost as shown in the
schematic. This change causes loss
of 7 db at 1000 cps, which can be
eliminated by a slight advance of
the gain control. The spsT switch is
mounted on the frent panel of the
PT6-J amplifier—where the high
boost can be easily and quickly con-
trolled. When recording a net pro-
gram, the circuit provides a 3.5 db
boost at 3500 ¢ps with a 5 db boost

wwWw americanradiohistorv com

at 5000 crs. On playback, the equal-
izer is left in the playback circuit,
producing a total rise of 7 db at
3500 cps, and 10 db at 5000 ces.
Where the PT6-J amplifier is used
as a remote pickup amplifier, the
high boost circuit can be used to
overcome the losses in telephone
lines, which normally require line
equalizers.

Remote Pickup
Without Amplifiers

R. S. HOUSTON, Chief Engineer,
KNBZ, La Junta, Colo.

ANY times there is need for a

hurried pickup of a narrative
nature, such as a parade, or one-
shot sports pickup where there is
difficulty getting power, and no bat-
tery amplifiers are on hand. In this
case, an F1 telephone transmitter, or
other type of good quality carbon
microphone can be put to good use
for speech work.

The input impedance of most con-
soles is 500 ohms—to match a tele-
phone line. This approximates the
impedance of a carbon mike. Any
mismatch will be slight, and can be
tolerated. To provide button cur-
rent for the mike, a single #6 dry
cell will suffice, on most lines. Con-
nect it in series with the line com-
ing in to the console or repeating
coil. The level will be just about
right with this much voltage ap-
plied. Use the current specified by
the manufacturer, if in doubt, or if
the volume seems too low. A tele-
phone mike generally uses about 40
mils,

To improve the quality some-
what, and to filter out any internal
battery disturbance, a 2uf paper ca-
pacitor may be placed across the
battery terminals. Cue may be fed
to the line in the normal manner,
and phones may be used across the
mike at the remote end. Crystal
phones are advisable, since they are
more sensitive, and will not upset
the circuit as much as dynamic
phones. The wvoltage used is not
sufficient to cause damage, so they
may be connected across the line
directly.

Programming from Transmitier

JIM HOFFSWELL, Chief Engineer,
WLBK, DeKualb, Il

URING the course of the
broadcast day, several pro-
grams originate at the WLBK

transmitter. It became necessary to
provide suitable facilities for this
operation and also conveniently
switch to the studio. This was ac-
complished by installing a “super-
{Continued on page 72)
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Tape Recording for Telemetry

Data

Multi-track tapes find applications in studies of guided missiles, aircraft

shock and vibration tests, and computers. Recent innovations sharply

By KENNETH B. BOOTHE,
Manager, Instrumentation Div., Audio & Video Produets Corp.
730 Fifth Ave., New York, N. Y.

NOTHER complicating factor is

introduced by nodules or surface
irregularities in tape coating material
which have somewhat the same
effect on tape that resin has on a
violin string. While tape is in motion,
nodules or surface imperfections
strike the heads setting up a series
of damped oscillations. Surprisingly
enough, these flutter frequencies
may occur at approximately 3,000
cycles, or well beyond the frequency
range of the conventional flutter
bridges.

Minnesota Mining has been co-
operative in making available special
tapes which have been preselected
for telemetering and other instru-
mentation uses. They are relatively
nodule free and are a great improve-
ment over standard recording tapes.

Ampex has employed special
equipment which provides a com-
plete and comprehensive flutter
analysis for magnetic tape recorders.

Fig. 8: Oscilloscope recordings (top to bottom):
Record #1, Model 500 wow and flutters; #2,

calibration signal of 0.04% peak flutter; #3,
Model 300 flutter with

conventional drive

An unmodulated 15 k¢ tone was first
recorded on the Model 500 and then
played back through a limiter and
an FM discriminator having an in-
formation frequency response of =1
db from 0 to 4,000 cycles. By con-
necting an oscilloscope to the output
of the discriminator, resulting traces
were photographed with a special
moving film camera operating at a
film speed of 28.4 ips. Since any flut-
ter in thé tape drive mechanism will
FM the 15 K¢ tone during the record
and playback process, a correspond-
ing amplitude change will oceur at

the discriminator output or across

the deflecting plates of the oscillo-
graph. Therefore, amplitude changes
in the oscillographic traces may be
photographed and accurately meas-
ured to determine actual peak-to-
peak wow and flutter in the recorder
over a frequency range of from 0 to
4,000 cycles. Record #1 of Fig, 8 isa
photograph of the actual Model 500
wow and flutter products.

Record #2 is a calibration signal
corresponding to an amplitude of
0.049, peak-to-peak flutter which
was the same calibration used for all
records. This figure was determined
by measuring the voltage vs. fre-
quency characteristics of the dis-
criminator, and applying a voltage to
the measuring plates of the oscillo-
scope corresponding to a peak-to-
peak deflection of a 0.04% flutter.

Record #3 was made by recording
a 15 xC tone on a standard Ampex
Model 300 sound recorder using
non-selected Yi-in, tape. Employing
the same flutter measuring tech-
niques as before, this particular
record which represents approx-
imately 0.249, peak-to-peak flutter
was chosen to illustrate some of the
wow and flutter difficulties with con-
ventional drive systems. Although
such mechanical irregularities are
too small to be objectionable in
sound recording or in a number of
instrumentation applications, they
can be a serious problem in precision
FM-FM telemetering.

Typical 3000 cycle damped wave
oscillations may be clearly seen at
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points “B.” But, due to the afore-
mentioned new principles in the
Model 500 tape drive mechanism,
this type of flutter does not occur.
This fact may be illustrated as fol-
lows:

Record #1 was made from %2 in,,
non-selected tape, and represents the
worst condition that could be found
after making a series of test record-
ings. Record #2 shows the previ-
ously mentioned flutter calibration
reference which has been accurately
measured at 0.049 peak-to-peak.

Record #1 shows peak-to-peak
flutter to be well under 0.05% ex-
cept for occasional spikes caused by
tape nodules. These spikes at point
“A” correspond to a maximum of
0.0529% peak-to-peak and are well -
within the most exacting telemeter-
ing requirements. With the Model
500, it is of great significance that
the presence of one nodule causes
an instantaneous modulation in the
recorded tone which lasts for only
one cycle, or for the exact period
required for the nodule to pass over
the head. With the drive system of
the standard Model 300 audio fre-
quency recorder, however, it may be
seen that one tape nodule produces
a damped oscillation of high ampli-
tude and long duration as shown at
points “B.”

JAN Specifications

The Model 500 is built in general
accordance with JAN and Navy
Dept. 16-E-4 specifications. It is a
dual speed recorder and includes
four separate recording and play-
back channels of plug-in construc-
tion. At a tape speed of 60 ips, each
channel will record and reproduce
within =3 db from 200 to 80,000
cycles. Thus three separate chan-
nels containing all Research and
Development Board approved sub-
carriers, plus a timing and tape
speed control channel, can be re-
corded simultaneously on one ma-
chine. Plug-~in amplifier construc-
tion has been employed for easy
maintenance and to provide greater
flexibility for modifications which
may develop at some later date.

The 500 also includes the new
Ampex Model 381 Speed-Lock sys-
tem. .Speed-Lock compensates de
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Analysis

and vehicular operation,

rec{uce wow and flutier

Fig. 9: Demodvlator and differential playback chassis, part of Speed-

Lock system which compensates fer changes

errors due to tape stretch and di-
mensional changes produced by
humidity and temperature varia-
tions. Therefore, playback speed will
be automatically adjusted to insure
against any difference in playback
frequency vs. recorded frequency.
Correction aceuracy is within 1 mil-
lisecond throughout the entire reel
of tape. Ampex Speed-Lock may
also be used with Models 302 and
307 telemetering recorders without
circuit modifications.

Fig. 9 shows the demodulator and
differential playback chassis, part of
the Speed-Lock system.

Investigations carried on at several
test centers indicate that as much as
59 telemetering error can be caused
by tape stretch. Since telemetering
stations usually operate under the
most unfavorable climatic condi-
tions, Speed-Lock can be an impor-
tant accessory in maintaining ac-
curate data storage.

Fig. 10 pictures the laboratory
signal analysis reproducer Model
S-3037. It has a three-speed drive
and eight-track reproduction on the
horizontal table. The vertical table
provides re-recording and loop oper-
ation.

The head assembly of the Model
500 is illustrated in Fig. 11. Note the
large capstan which is perforated for
a vacuum type suction which holds
the tape in contact,
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PART TWO
OF TWO PARTS

in tape dimensions

Fig. 10: Model §-3037
has three-speed drive,
records eight tracks.
Vertical table provides
re-recording on fwo
tracks, loop operation

A completely new technique has
been recently developed by Ampex
and Douglas Aircraft engineers for
recording pulse width modulation
(PWM) data on tape. This system is
primarily used in telemetering but
it may also be applied to low fre-
quency shock and vibration record-
ing. The main advantage of PWM
recording is the phenomenal ac-
curacy which can be consistently
maintained. This accuracy is affected
very little by wow and flutter which
means that the recorder does not re-
quire flutter compensation.

PWM may be described as having
the leading edge of the pulse fixed
in time sequence while the trailing
edge varies in accordance with the
information. Therefore, instantane-
ous information values are contained
within the instantaneous widths of
pulses which are proportional to the
percent of modulation.

If PWM information were to be
recorded directly on magnetic tape,
the reproduced pulses would become
extremely distorted due to the rapid
rise time of the pulses and the lim-
ited bandpass of the recorder.
Therefore, it is necessary first to
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convert the leading and {trailing
edges to sharp spikes before record-
ing them on tape. On playback, these
spikes are reproduced and are re-
converted to pulses by means of

suitable reshaping circuits. This
recorder, Model 303, includes all re-
quired circuitry for recording and
reproducing PWM signals within +=2
usec of pulses which are from 100
to 1000 usec in width. This accuracy
is achieved at a tape speed of 30 ips.
For added flexibility, the Model
$-3084 dual-track recorder was de-
veloped so that FM-FM data may be
recorded on one track while PWM
information is recorded on the other.

Wave Shape Preserved

Many types of special recorders,
single and multi-track, have been
developed for shock and vibration
studies and other related applica-
tions. However, they usually have
one requirement in common. Namely,
a frequency response that accurately
preserves wave shape down to dc or
several cycles per second. High fre-
quency response, however, may be

(Continued on page 90)
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RADIUS OF BASE OF CONE OF SUSGEPTIBILITY
FOR MEIGMTS UP TO ABOUT 300'

Fig. 1: Probakle annual incidence of lightning
strokes {l) to a radio tower. Computation: | —
Annual no, thunderstorm days (D) < Stroke fac-
for {5} x Susceptible area (A). Exampie: B — 35,
§—0.28, h—1250 ., A—16xh2=20.113
sq. mi. 1 =35 x 0.28 x 0.113 — 1.1 strokes.

By D. W. BODLE,

Rell Telephone Laboratories
195 Broadway, New York 7, N. Y.

RUIPMENT in fixed stations of a

mobile radio system is suscept-
ible to damage from lightning strokes
to either the antennas or the connect-
ing power and land communication
facilities unless special protection is
provided. The problem, however, is
not alone one of protecting the station
equipment but consideration must
also be given to the protection of the
connecting facilities to insure their
continuity of service.

Fixed stations located in rural
areas present a more difficult light-
ning protection problem than the
urban installations, but the protec-
tion practices employed in each case
are basically the same. Stations in
sparsely settled areas are generally
more exposed not only to strokes to
the antennas but also to destructive
surges that enter the station equip-
ment and tower lighting circuits
from the connecting power and com-
munication facilities. These connect-
ing facilities are usually of aerial
construction and as a rule are not as
well grounded as in more built-up
sections, In urban areas several fac-
tors tend to reduce the incidence of
lightning trouble such as other high
structures that divert strokes from
the antenna, and water mains, gas
pipes and other underground metal-
lic structures which provide good
station grounding. The connecting
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Lightning Protection

Common grounds, parallel conducting paths, and

damage from high current surges. Protection of

facilities in urban areas are fre-
quently underground and have ade-
quate conductivity to dissipate heavy
stroke currents.

Lightning Bamage

Lightning strokes directly to an-
tennas are not uncommon. The
grounded structure type of antenna
does not require protection, but with
the coaxial type a discharge gap
between the “whip” and the ‘“skirt,”
or some form of ¥ wave shorting
stub connected to the coaxial lead-in
close to the base of the antenna,
should be provided to prevent arcing
between the inner and outer conduc-
tors. Such a shorted stub, tuned to
Y4 of the wavelength of the station’s
operating frequency, will not atten-
uate normal transmission appre-
ciably, but will introduce a consider-
able loss to spurious signals such as
lightning surges. The coaxial lead-
ins commonly used on poles and
towers have relatively high dielec-
tric strength. Therefore, arcing is
more likely to occur at the equip-
ment end of the lead-in in the patch-
ing line or in radio equipment.

For example, 3% in. diameter air
dielectric line has the lowest break-
down strength of the lines customar-
ily used and will withstand a surge
potential of about 7000 peak. The
7 in. diameter line and the solid di-
electric lines will withstand materi-
ally higher voltages. A discharge gap
in the antenna will divert a large
portion of the stroke current to the
coaxial “outer” and the voltage be-
tween the inner and outer conduc-
tors at the antenna will be that of
the arc drop in the gap. However, as
the current flows down the outer
conductor to ground, the gap drop is
supplemented by another potential
that builds up between the inner and
outer conductors. This voltage is ap-
proximately equal to the product of
the resistance of the coaxial outer
and the surge current flowing in it
and is maximum at the terminal end
of the line. When the coaxial outer
is paralleled by other conducting
paths such as a metallic tower struc-
ture or a wire when the line is sup-
ported on a wooden pole, the
combined conductivity is usually
enough to hold the voltage between
the inner and outer conductors to

Fig. 2: Station grounding arrungement uced by Bell System for one-story building with separate tower
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for Fixed Radio Ntations

discharge gaps provide three important means for avoiding equipment

connecting facilities must also be considered to preserve continvity of service

below the breakdown strength of
the line and the connected equip-
ment. ‘

In addition to the problem of di-
electric failure, stroke currents sub-
ject coaxial lines to magnetic forces
directed radially inward which tend
to crush the line. The likelihood of
crushing may be substantially re-
duced by providing parallel conduct-
ing paths as discussed later, thereby
reducing the current in the coaxial
“outer.”

Surge voltages may also appear
between the conductors and conduit
of the tower lighting circuit by virtue
of stroke current in the conduit.
However, it is unlikely that insula-
tion breakdown or lamp damage will
oceur except on very large stroke
currents because of the conductivity
of . the metallic conduit and other
conducting paths in parallel with it.

Sizeable surge currents in the an-
tenna structure may result from a
stroke to ground relatively close to
the tower. However, the resultant
voltage will, in general, be of lower
magnitude than those caused by di-
rect strokes to the antenna or tower
and do not constitute a serious pro-
tection problem.

Exposure to Direet Sirokes

Strokes directly to the station
grounding system are unlikely for
the buried wire of the grounding
system will usually be within the
cone of protection of the tower.

The power and communication
facilities serving stations in rural
areas are usually exposed to direct
lightning strokes and also to light-
ning surges from the rise-in-poten-
tial of grounds at other points on the
systems such as in customers prem-
ises, flash over from guys, ete. Field
investigations have established that
surges of such origin may damage
station equipment and tower light-
ing. Since rural power lines are
generally not as well grounded as
urban lines and also the communi-
cation circuits may be more exposed,
these facilities in themselves present
a considerable protection problem to
insure continuity of service.

The results of recent field meas-
urements indicate that the annual
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Fig. 3: Failure in telephene cubles serving rodio station with standard lightning protection only

incidence of strokes to ground is
about 9/sq. mi. in areas having 30 to
35 thunderstorm days per year as
shown on an Alexander isoceraunic
map. In areas having 50 to 60 thun-
derstorm days annually the incidence

of strokes to ground is in the order

of 20/sq. mi. A radio antenna, how-
ever, is not just an exposed point,
but is susceptible to strokes that
would normally strike the earth
within a considerable area around
it. The probable annual rate of
strokes to a radio antenna 250 ft.
high in an area having 35 thunder-
storm days annually is in the order
of one stroke per year (Fig. 1). This
approximation is based on the as-
sumption that there are no objects
such as tall buildings, trees or power
lines projecting through the cone of
protection of the tower. The presence
of such projecting objects will divert
strokes from the tower and lower
its stroke incidence. Because a tower
is located on a hill it may not neces-
sarily have a higher stroke incidence,
especially if there are other hills in
the vicinity; however, the stroke
incidence may be somewhat higher if
it is on an isolated hill or the ap-
proach of the storms is over lower
altitude terrain.

Magnetic link measurements se-
cured during a period of approxi-
mately two years on a 250 ft. metal
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antenna tower located in an area
having 40 thunderstorm days per
vear indicate that the tower sus-
tained four direct strokes. The fol-
lowing table gives the magnitude of
stroke currents recorded:

Measuring Peak Amp. to Gnd.

Period Tower Coax, line
July-Dec. '49 2100 200
Jan.-Dec. ’50 7700 1900
Jan,-Dec. '50 38000 6000
Jan.-Aug. ’51 19000 200

During the period of these meas-
urements it appears that the inci-
dence of strokes to the tower was
between one and two per year, which
is in good agreement with the theo-
retical case previously discussed. In
a period of one year the station was
off the air several times during
lightning storms because of tube
filament damage and operation of
fuses in the radio power supply cir-
cuits. Coincident with failure of
radio equipment, lamps in the tower
lighting burned out and the com-
mercial power line serving the sta-
tion was disabled on several occa-
sions for periods ranging from 20
min. to 12 hours. Since the instances
of station trouble exceeded the num-
ber of direct strokes to the tower, it
appears that some lightning surges
entered the station over the con-
necting facilities. After some modi-
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LIGHTNING PROTECTION

fication of the existing protection
and the addition of arresters on the
branch circuits, lightning troubles at

this station are no longer a problem.

Preotection Metheds

The following protection methods
have been successfully employed in
the protection of land based stations:

1, Apply common grounding to all
equipment, metallic structural mem-
bers and facilities entering a station.

2. Provide a discharge gap in the
antenna or a % wave shorting stub

in the coaxial lead-in cable close to -

the antenna.

3. Provide a conducting path in
parallel with the coaxial line to re-
duce wvoltage between inner and
outer conductors.

4. Install lightning arresters on
the secondary service leads and
lower voltage protectors on branch
circuits feeding electronic equip-
ment.

5. Provide discharge gaps on the
communication circuits to equalize
potentials and conduct surge cur-
rents to ground. In cable areas when
conditions are severe, additional pro-
tection may be secured through the
use of higher dielectric cable or con-
ductors in parallel with the cable
sheath.

6. For stations without standby

facilities install adequate power line
protection to help insure continuity
of service.

Public metallic water pipes pro-
vide adequate grounding from a
protection standpoint, but in loca-
tions where this means of grounding
is not available it is necessary to
construct a station ground system.
Experience indicates that when set-
ting up the requirements for a
“made” ground it is preferable to

Fig. 4: {L) Impedance of power conduit helps protect equipment

=

(Continued)

specify only the dimensions of the
buried network and its general con-
figuration rather than its resistance
value, Because of the wide variations
in soil conditions, the cost of secur-
ing a ground of specified resistance
may be unduly high and the money
can be more profitably spent on sup-
plementary protection on the con-
necting power and telephone lines.

Common grounding will reduce
potential differences between the
various metal components of the sta-
tion. It is well therefore to provide
a station ground bus to facilitate the
common grounding of such things as
the arresters on the power and com-
munication circuits, the outer con-
ductors of coaxial lines, conduit,
equipment cases, gas and oil pipes,
plumbing and metallic members of
the building structure. The antenna
tower, if metal, should be connected
to the station ground. The tower
conduit and coaxial cable outer con-
ductor should be securely bonded to
the tower at the top and bottom and
also at frequent intervals in a man-
ner to provide good electrical con-
nection. Fig. 2 shows a characteristic
station grounding arrangement em-
ployed by the Bell System.

Some antennas have incorporated
in their design a star shaped dis-
charge gap having an operating

value of about 4000 peak v. to pre-

vent flash-over in the coaxial line
and connected circuits. A star gap
has proven to be an effective protec-
tion device. However, it appears that
in some recent antenna designs em-
ploying multiple arrays, the star gaps
are being omitted because of me-
chanical complications. This makes
it necessary to substitute other
methods of protection such as the %
wavelength shorting stub installed
at the base of the antenna. Surge

measurements using a 52 ohm solid
dielectric line and a current wave of
6 x 15 usec {peak current attained in
6 usec, decaying to %4 peak value in
15 usec) indicate that a 14 wave-
length shorting stub is a satisfactory
alternative. The following table gives
a comparison of the residual voltage
across the load termination for vari-
ous surge currents applied to the
antenna whip.

Surge Without With  With

Current  Gap With 11 in. 55 in,
Pk Amp. or Stub  Gap Stub  Stub

1000 9000 190 240 310

5000 * 800 1200 1550
10000 * 1600 2400 3100

* Above breakdown of coaxial connectors.

The desirability of some form of
antenna protection is quite apparent,
for without it the voltage across the
load would be in the order of 9000
v./1000 amp. surge current. The star
gap gave a reduction in voltage
across the load termination m the
order of 50 to 1 compared with about
35 to 1 with the stub. The gap is
therefore preferable to the stub
when it is practical to incorporate
such a gap in the antenna design.

Susceptibility (o Crushing

Small diameter air dielectric line
is particularly susceptible to crush-
ing, so it is desirable to provide a
parallel conducting path to divert an
appreciable amount of surge current
from the outer conductor. When the
line is supported on a metal tower,
frequent bonding to the structure
will provide sufficient parallel con-
ductivity to prevent crushing of the
coaxial outer. With lines supported
on wooden poles, a conductor should
be fastened to the side of the pole
opposite the line and bonded to the
coaxial outer at both the top and
bottom of the pole. Since the division

of the current is determined chiefly

by the self impedances of the con-
(Continued on page 126)
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Power Wavelorms in Aircrait

Standard radars found to operate satisfactorily with complex-wave power inpuis

greatly exceeding existing military specs. Similar tolerance in other designs desirable

recent study by scientists of the
Naval Research Laboratory of
the Office of Naval Research has dis-
closed that currently standard air-
borne radars can operate satisfac-
torily on complex wave power inputs
which greatly exceed the tolerances
presently allowed by existing mili-
tary specifications. The radar load
itself, however, will introduce poor
wave forms which may adversely af-
fect other radio or electironic equip-
ment connected in the same overall
electrical power system. If all equip~
ments were equally tolerant of com-
plex wave forms, less difficulty would
be encountered in aircraft due to dis-
turbance of the power system by the
various load components, in the
opinion of the NRL scientists.
Since the end of World War II,
military aircraft have been getting
an increasing number of increasingly
complex electronic equipments. This
means that the problem of supplying
electrical power to these equipments
requires constant study.
As one part of continuing investi-
gation of the overall power supply

problem, scientists at the Naval Re-
search Laboratory recently con-
cluded a study of the effect of an
airborne radar load on the wave
form of the ac generator serving as
a supply for all the electrical equip-
ment installed in the plane, The pri-
mary purpose of this project, which
was sponsored by the Navy Bureau
of Aeronautics, was to determine an
adequate method of specifying gen-
erator wave form.

Methods of Measurement

Methods of measurement or speci-
fying wave form were needed which
would eliminate or reduce to a mini-
mum difficulties occurring in air-
borne equipment, principally caused
by flashover and hum from rectifiers.
Such methods should at the same
time lend themselves to production
testing of the generators.

An adequate generator wave
form specification represents a com-
promise between the requirements
of the supplier and of the consumer
of electrical power. The consumer

Test set-up used at the Naval Research Laboratory in studying effects of complex-wave form on
operation of presently-used airborne radar equipment. Satisfactory operation was obtained even
though inputs exceeded crest factors and third harmonic tontent in current military specifications

TELE-TECH ¢ June 1952
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usually prefers a pure sine wave,
This cannot be obtained easily and
to approach it adds considerable
weight and complexity to the gen-
erator, On the other hand, if the
generator wave form is too com-
plex then the equipment connected
thereto may not function properly
unless refinements are added which
increases its weight.

Many of the generator loads are
non-linear and therefore produce
harmonics in the load current which,
while flowing in the feeders and the
generators, produce harmonic volt-
ages which would nullify the refine-
ments of a good sine wave generator.

Loads do not react in the same
manner when the wave form de-
viates from a sine wave. Many loads
depend primarily upon the peak
value of the wave, while others are
dependent upon the average value
during a half cycle. Some are influ-
enced by the presence of certain
harmonics while still others are de-
pendent upon the point by point
deviation from a sine wave. This
makes it difficult to find one simple
method of measurement which will
adequately specify the generator
wave form for all loads.

It was recognized that the most
difficult part of the research project
involved determining the require-
ments of the more critical consumers
of electrical power, principally radio
and radar equipment. As a practical
first step, it was decided to obtain the
opinion of radio-electronic equip-
ment manufacturers on the allowable
variation of power source wave form.
It was expected that this question-
naire would furnish comments on
many of the known methods of
specification such as crest factor,
form factor, deviation factor, harm-
onic content, and perhaps would in-
troduce other methods for consid-
eration. The replies, however, did
not yield conclusive evidence, in the
opinion of the scientists, other than
the fact that no one factor would
satisfy the requirements of all types
of equipment.

The second approach to the wave
form specification problem required
the determination of the effect of
wave form on cireuit components of

(Continued on page 124)
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Servomechanism Technigues Applied

Test results in physical system show how servo methods
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Fig 12: Component frequency response-(B)

By S. P. HIGGENS, Jr.
& 6. W. McKNIGHT

Minneapolis-Honeywell Regulator Co.
Philadelphia 44, Pa.

O test the validity of the assump-

tions, four different flow control
systems, as described in Table I
were examined using the methods
described in Part One.

Thus, the test data will be pre-
sented for a typical flow control
problem showing the relative effect
of controller location as well as a
comparison of wet and dry meter
operation,

The flow meters were mounted at
the orifice using conventional mani-
folds. The final control element was
a standard control valve. No valve
positioner was used and the
hysteresis curve for the valve is
shown in Fig. 7.

Transient plots (response to a sud-

den step change in set point)} were -

obtained using two conventional
two-pen pneumatic receivers with
30-second and 6-minute chart
drives.

Controller adjustments were made
for each system on the basis of
transient response fo set point
changes for simplicity. No attempt
was made to obtain optimum set=-
tings for each case so that the sys-
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more efficient use of process facilities, products having
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tems can not be directly compared
from the data. This was done since
the purpose of the paper is to show
the practical applicability of the
approach rather than to provide
detailed system information.

Both the set point and the trans-
mitted flow signals were recorded,
following a sudden (10% of full
scale) change in set point pressure.
After these transient tests the con-
troller was subjected to a sinusoi-
dally wvarying set point pressure
covering approximately 20% double
amplitude. The flow signal at the
controller was then recorded and
plots made to show the amplitude
and phase of this signal referred to
the set point signal.

Transient Response

This plot established the closed
loop frequency response for the
system under test. The correlation
of transient response by the graph-

ical methods previously described

and the closed loop frequency re-
sponse were checked at this point.
Having established the correlation
between the over-all system fre-
quency and transient response, the
components contained in the closed
loop were individually tested for
their response to sinusoidal forcing
signals of small amplitude and at

the level at which they operated for

the closed~loop frequency response
tests. The data thus obtained con-
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sisted again of amplitude ratio and
phase angle between the component
output signal and the sinusoidal
input. In this case, all inputs and
outputs were in the form of pneu-
matic pressure signals.

The phase shift and amplitude
data on the system component at
different frequencies constitute the
transfer funection of the component.
The individual transfer functions
were combined wusing standard
vector methods to give the over-all
transfer function of the system
(response of the system to sinusoi-
dally varying signals of different
frequencies). The predicted trans-
fer function was then compared with
the measured system transfer fune-'
tion to show the degree to which
prediction is possible.

The frequency response results on
components of System “A” are
shown in Figs. 8 and 9. '

The system has been broken into
three blocks for analysis. Fig. 8

Fig. 16: Component frequency response-(C)
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to Manutacturing Problems

can be employed for predicting sysiem behavior, Through
greater vniformity and higher quality may be obfained
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Fig. 15: Closed loop response-system B

shows the diagrams for the control-
ler and for a second block comprised
of the mercury meter plus 150 ft of
tubing plus the process plus the
valve.. Fig. 9 shows the transfer
function for a third block comprised
of 150 ft of tubing and the valve
top volume. These individual trans-
fer functions were combined by
multiplying amplitude ratios and
adding phase angles to derive the
predicted open loop transfer func-
tion as shown in Fig. 10.

@pen-Loop Mesponse

The open-loop response corres-
ponds to the Ifrequency response
which would be obtained if the
process variable line at the control-
ler were disconnected and its signal
recorded when the set point was

cycled at various frequencies. The

conversion from the open to closed
loop frequency response and its
inverse is easily accomplished

Fig. 17: Open loop frequency response-(C)
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graphically or by charts and will
not be discussed here.

Fig. 10 shows the comparison of
the actual and predicted open loop
frequency response. Note that by
using the component curves, the
source of undesirable magnitudes
and phase shifts can be detected.
Any unit which rapidly increases
the negative phase angle of the open
loop system without a proportional
decrease in amplitude ratio will
contribute effective dead time to the
system and decrease the system
stability, thereby making control
more difficult.

Closed-Loop Response

The prediction of the closed-loop
response derived from component
checks and the actual closed-loop
response, as measured, are shown in
Fig. 11.

Note that the amplitude peak is
1.35 and occurs at a frequency of
2.7 cycles per minute. Thus, from
Fig. 5, the damping ratio or { is
established as 0.4. The dynamic be-
havior of a second order system
having a { of 0.4 is shown on Fig. 6.
On the basis of this data, the re-
sponse of system “A,” to a set point
change was predicted. A comparison
of the prediction with the measured
response curves Is presented in
Table 1I.

The methods used in analyzing
the remaining systems are the same
as those used for system “A.” Con-
sequently, the curves will be pres-
ented in the same order and
comments will be made on the
closed-loop response only.

The effect of changing one com-
ponent in a system is shown in
System “B” (mercury meter with
process mounted controller). The

Fig. 18: Closed loop frequency response-({)
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PART TWO
OF TWO PARTS

component frequency response dia-
grams are shown in Figs 12 and 13.

The measured and predicted fre-
quency response diagrams for the
System “B” closed loop are shown
in Fig. 15. Note that by reducing
the transmission lag, the negative
phase angle (phase lag) was re-
duced and in fact levels off at ap-
proximately —140° above about 3
cycles per minute, Thus the resonant
frequency has been increased from
27 to 3.3 cycles per minute. It
should also be noted that the system
stability has been increased. The
result of applying the simple ap-
proximation for transient response
to this system is shown in Table IIL
The magnification of 1.57 is repre-
sentative of a ¢ of 0.35 and the
resonant frequency is 3.3 cycles per
minute.

Pry Meter Replucement

In System “C,” the mercury meter
of System “A” has been replaced
with a dry meter. The component
frequency response is shown in
Fig. 16.

The actual and predicted open-
loop responses of the system are
shown in Fig. 17.

The measured and predicted
closed-loop frequency response dia-
grams are shown in Fig. 18.

Note that replacing the mercury
meter with a dry meter has resulted
in a decrease in the phase lag of the
measuring system, thus raising the
resonant frequency from 2.7 cycles
per minute in System “A” to 11
cycles per minute for System “C.”
This system was intentionally made
less stable than the other cases to
illustrate the utility of the methods
with a minimum amount of system

(Continued on page 139)

Fig. 19: Component frequency response-(D)
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Measuring TV Field Intensities by

Unusual technique for obtaining radiation patterns elimindates terrain errors

found in ground mobile tesis. Broadcdsting antenna alterations expedifed

By JOHN G. PRESTON
Director of Engineering Facilities and General Services,
American Broadeasting Co., 30 Rockefeller Plaza, New York 20, N.Y.

HIS helicopter measuring proj-

ect stemmed from something ap-
proaching desperation after a long
search for a {fast and accurate
method for measuring the radiation
pattern performance of installed TV
broadcast transmitting antennas. We
had long since given up any slight
hope that antenna performance
could be estimated to even a first
approximation by means of either
spot or mobile measurements made
on the ground.

To illustrate the point, Fig. 1
shows a field intensity contour
which was established by ground
mobile measurements taken along
seven radial routes outward from an
FM broadcast station employing a
pylon type antenna, This particular
antenna is 1200 ft. above average
terrain, in a clear, unobstructed lo-
cation. We are not entirely certain
as to the actual horizontal radiation
pattern of this pylon antenna but we
are quite certain that the pattern
shape is reasonably circular and
that it surely bears no resemblance
to the shape of this contour. Obvi-
ously, the true antenna radiation
pattern is largely obscured by ter-
rain and other wave propagation ef-
fects which influence field intensi-
ties near the ground.

Fig. 1: Erratic field intensity contours show

shortcomings of ground mobile measurements

KGO-FM
TRANSMITTER

PACIFIC OCEAN

64

In New York City, the transmitter
of WJZ~TV, Channel 7, was moved
to the Empire State Building in
Feb., 1950. For this operation, the
antenna was of the simple single
section turnstile type and was
mounted in an unobstructed location
atop a mast on the building. It was
considered that the horizontal pat-
tern of this simple turnstile could be
assumed to be reasonably circular.
During this operation, the customary
ground mobile field intensity meas-
urements were made along various
radial routes. In 1951, the WJZ-TV
operation was transferred to a tower
mounted six section antenna of the
dipole-screen reflector type and con-
currently the effective radiated
power was increased by about 7 db
over that previously radiated by the
single section turnstile, Subsequent
ground mobile field intensity meas-
urements were taken over the same
routes as the 1950 measurements.
The new measurements disclosed
that, in comparison with the 1950
data, the new field intensities along
certain radials were entirely too low
considering the 7 db power increase.
A personal interview reception sur-
vey which had been made immedi-
ately before and after the power in-
crease also disclosed that there had
been no consequential field intensity
increase in certain directions.
Knowing of no way to isolate pro-
pagation terrain effects from the
ground measurements and thereby
deduce antenna radiation perfor-
mance, we sought a new measure-
ment method which would obviate
the propagation intangibles. Decision
was made to try measurement by
helicopter.

Planning the Project

In planning the helicopter project,
it was soon concluded that reliable
data could be expected only if the
measurements were made at dis-
tances at which fields arriving di-
rectly from the transmitting antenna
would be large relative to any fields
arriving after reflection from the
ground, Calculation indicated that

wwWw americanradiohistorv com
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Fig. 2: Flight course of 1.4 mi. radivs and
1425 fi. aititede for recording WIZ-TV field

measurements taken within approx-
imately 2 mi. of the antenna would
eliminate ground reflected fields of
any significant magnitude.

The helicopter measurements
were made at an altitude of 1425 ft.,
the center height of the transmitting
antenna, and on a circular course of
1.4 mi. radius around the Empire
State Bldg. antenna location.

The circular flight course is shown
on Fig. 2, a map of lower Manhattan.
This course was chosen to meet the
2 mi. maximum radius limit previ-
ously mentioned, to meet flight
safety requirements and to provide
a course having prominent ground
check points for visual navigation.
As for safety, the writer found, after
committing himself to fly in the heli-
copter, that this aircraft has gliding
characteristics somewhat similar to
those of a flat rock. For safe landing
in event of engine failure, the ship
must go into a 45° glide and must be
able to reach a safe landing area
within the small radius permitted by
this steep glide.

The flight course shown provides
safe landing areas in Central Park,
and the two rivers—that is, if you
consider the river to be a safe place
to land on a cold winter morning. It
was necessary to avoid flight across
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Helicopter

southern Manhattan since there are
no emergency landing areas along
that portion of the course. The flight
course provides good ground fea-
tures for navigation; for example, a
prominent pier structure, a park,
Columbus Circle, a small lake, the
Third Avenue elevated, the tip of
Welfare Island and a Consolidated
Edison plant.

Antenna Below Airerafi

A Bell model 47-B helicopter was
used for the project. It is pictured in
Fig. 3. This is a two place ship rated
for a payload of 300 lbs. The doors
of the ship were removed to permit
maximum visibility of ground check
points. This would, no doubt, be de-
lightful in the summertime but it did
prove to be somewhat cool on an 8°
December morning. The field inten-
sity meter, a Clarke model 106 in-
strument, was held on the engineer’s
lap. The receiving antenna, sup-
ported on a rod projecting below the
aircraft, is a horizontal resonant cir-
cular loop of approximately 0.12
wavelength diameter. This loop fed
the field intensity meter through a
balanced twin coaxial cable, The
horizontal radiation pattern of this
loop antenna is essentially circular.
The support rod was mounted such

Fig.‘f‘4: loah antenna in retracted position

(I) Cround

Fig. 3: Bell helicopter used in flight tests has doors removed to provide maximum ground visibility

that it could be easily raised and
lowered. The antenna is shown more
clearly in Fig. 4.

A storage battery to power the
equipment and a standard 1 ma Es-
terline-Angus recorder were in-
stalled in a baggage hatch, as shown
in Fig. 5. Sponge rubber pads were
used to shockmount the recorder. In
operation, the recorder tape was
driven at a speed of 5% in./min. by
the spring motor drive contained in
this instrument. A special cable was

assembled to provide power, meter
and tape marker circuits between
the cockpit and the baggage hatch.
Installation of measuring equipment
in the helicopter required only 15
minutes, once the antenna mount
and power cable had been fabri-
cated.

The smooth uniform quality of re-
cordings which resulted from meas-
urements on the circular flight
course can best be appreciated by

(Continued on page 102)

Fig. 5: Recordings made 3.5 mi. {l} and 1.4 mi. (r} from transmitter show ground reflection effect
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New Aireraft Pietorial Computer

Navigational aid =qdlcq5lafes and displays plane’s position and bearihg in

wrelation fo ground radio station. Early commercial certification expected

A valuable aircraft navigational
aid has been developed by Arma
Corp., Brooklyn, N.Y., which auto-
matically calculates the plane’s dis-
tance and azimuth in relation to a
known OBD (omni-bearing dis-
tance) radio station on the.ground.
The instrument mounts flush on the
aircraft panel in front of the pilot
and presents a continuous display,
showing the plane’s orientation on a
10 in. luminous screen. During the
next few months, the CAA will
" evaluate the device and may certify
it for commercial use.

A roll of 35 mm contains a series
of charts which cover the OBD sta-
tions in operation. As soon as the
Coast and Geodetic Survey makes
the maps available, some 700 charts
will be placed on film. For each
ground facility two or three differ-
ently scaled maps will be included
in one of four scales: Direction
Finding (1:2;000,000); Route Chart
(1:1,000,000) ; Sectional Chart (1:-
500,000); Local Chart (1:250,000).

‘turn automatically and

The diameters of these charts cover
274, 137, 64 and 34 miles, respec-
tively. The maps are situated on the
films in route sequence order.

Operating Procedure

In operation, the pilot turns the
chart selector switch (see Fig. 1),
which causes a series of charts to
flit across the screen. When the de-
sired chart is observed, the switch is
released and the film is locked in
place. A 150-watt lamp projects an
image on a 10-in, see-through screen
at 10X. Concurrently, an arrange-
ment of punched holes in the film
operates 11 on-off coded signals to
tune the receiver automatically to
the OBD station associated with the
particular map. Nine fingers inter-
rogate coded locations in the film to
actuate a relay network which in
remotely
controls the autopositioner tuning
mechanisms in both the Collins
navigational receiver and the dis-

Fig. 1: Display unit shows location and direction of aircraft on map covering area surrounding omni-
bearing distance radio station. Knobs at left side of panel are spare fuses and chart selector; at right
{top to bottom) are brightness control, alarm, spare lamp insertion ¢able ond power switch.
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tance measuring or range equipment.
Two fingers are used to set the scale
of the instrument to correspond with
the scale of the chart.

The bearing and range information
received from one of the OBD sta-
tions (291 will eventually be in op-
eration) control three 400-=¢cycle
servos which position an airplane
outline between the projector and
screen. A shadow of the reticle is
thereby cast upon the screen show-
ing the exact position and heading
of the aircraft in relation to the OBD
station in the ecenter of the map.
Range is obtained from the shaft
orientation of a potentiometer in the
distance equipment, which calcu-
lates the distance, up to 115 miles, to
the station to which it is tuned.
Bearing is obtained from the naviga-
tional receiver, and magnetic head-
ing is received as a 400 cycle single
speed synchro signal from a gyrosyn
compass. -

Counirol Features

Several control features make the
pictorial computer a dependable and
convenient instrument to operate.
Pulling out the slewing handle of the
chart selector switch activates the
changing mechanism. The handle is
then turned to the left or right, de-
pending: on whether the desired
chart is part of a film strip with a
number greater or less than the one
being viewed. The greater the
amount of turn, the greater is the
slewing speed. Release of the handle,
regardless of position, deenergizes
the selector motor and automatically
centers the chart, preventing hunt-
ing.

If for any reason the apparatus is
not functioning properly, a flag
alarm located next to the screen in-
dicates failure. The alarm also oper-
ates when the distance to the OBD
station is so great that signals re-
ceived at the aircraft are below the
usable threshold strength.

Image brightness may be varied
by adjusting a knob on the front
panel. Projector lamp minimum life
is 100. hours, and average operating
life is-150 hours. A spare lamp is
provided in the display unit and may

(Continued on page 84)
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Harry A. Ehle, president Philadelphia Chapter AFCA and vice-president International Resistance Co., {inset) presides at big welcoming luncheon tendered the

convention members at the Beflevue-Stratford by Phila. Chapter. Timely speaker introduced by Chairman Ehle was Manly Fleischman, NPA Administrator
from Washingten

AFCA's Philadelphia Convention

W. Walter Watts, vice-president in
charge of RCA Engineering Products,
was elected President of the Armed
Forces Communications Association at
its convention in Philadelphia April
24-25. Mr. Watts, long active in AFCA
affairs, succeeds William J. Halligan,
president of the Hallicrafters Co.

AFCA vice presidents named for the .
coming year were: Maj. Gen. George I
Back, Chief Signal Officer of the Army;
Rear Adm. William B. Ammon, Director
Naval Communications; Maj. Gen. R. C.
Maude, Director of Air Force Communi-
cations; V. B. Bagnall, general manager
AT&T, Long Lines Department Western
Area, and Admiral Ellery W. Stone,
American Cable & Radio. Col. George P.
Dixon was again appointed Executive
Secretary. Named to fill the unexpired
terms of three Directors who resigned

Williom J. (Bill) Halligan (right), president Halli-
crafters, and retiring prexy AFCA, greets NPA

. f Exec. Sec. George P. Dixon presents Chapter
were: Harry Austin, RCA Communica-  pyqrd to Col. J. McDavid of Gulf Coast. At head

Administrator Fleischman tions, Harry Ehle, International Resist- table, Gen. Ingles ex-C30, and Ted Gary, past-
ance Corp.; and Frank Wozencraft. pres. AFCA

Brig. Gen. J. O’Connell, acting €80, Francis Engle, president Washington chap- Ted Pope, treas. NY Chapter; “Wally” Watts, new president AFCA; Henry
ter AFCA, and Col. Petzing, chief of laboratories at Fort Monmouth, N. J. at Williams, pres. Baltimore Chapter; Capt. David Hull, Raytheon, Boston;
the closing banquet ’ Capt. Furth, USN, and George F. Metcalf, GE, Syracuse, N. Y.
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Industry Aids Educational UHF TV

N an effort to evaluate the effec-

tiveness of TV as a teaching tech-
nique, Montclair State Teachers
College in New Jersey recently pro-
duced ten half-hour programs in
cooperation with the DuMont ex-
perimental UHF station in New
York City. The experiment was fi-
nanced with funds from a grant to
the college by the Allen B. DuMont
Foundation. Except for the operation
of the transmitter and installation of
certain equipment, all sound and
camera work, directing and script
writing were handled by students.

The programs, originating at the
college, were beamed by 6,987.5 mc
microwave to the Channel 54 station
in New York and broadcast to 400
students in 12 elementary and high
schools equipped to receive UHF in
their classrooms, Transmissions were
made at 709.25 mc visual, and 713.75
mc aural, with 300 and 150 watts,
respectively. The video signal de-
rived from a 6-tube 2C39A cavity

amplifier was fed to a pair of slotted

waveguide antennas mounted back-
to-back, and radiated in a fairly
omnidirectional pattern with an erp
of 5 kw. Reception in the schools
some 14 miles distant was reported
good.

The student production was satis-
factory, but the lack of technical ex-
perience made itself evident at sev-
eral points. However, the important
fact is that the experiment provides
a basis from which educators may
assess various aspects of instruc-
tional TV planning, and learn what
equipment and know-how would be
required to launch educational pro-

Educational UHF TV broadcast originating from Montclair, N. J.

&8

New Developments in

grams on the UHF channels allo-
cated for this purpose.

Network Pool Covers
Political Convenfions

REPARATIONS for radio and

TV coverage of the 1952 political
conventions in Chicago are rapidly
nearing completion. In part, TV con-
siderations influenced the choice of
the International Amphitheatre as
site for the Republicans’ meeting on
July 7 and Democratic convention
on July 21. The major networks set
up a cooperative pool to pick up
activities on the arena floor. These
proceedings will then be fed to all
networks and independents, each of
which will have its own commen-
tator describe the sessions.

Supplementary mobile TV and
motion picture units as well as pick-
ups from party headquarters at the
Conrad Hilton Hotel will be used
to provide over 60 hours of cover-
age to 104 TV stations in 62 inter-
connected cities.

The North wing of the Amphi-
theatre’s second floor will act as
operations headquarters. The 305x
161 ft. area will contain the studios,
controls and news rooms, as shown
in the diagram of the floor layout.
The list below describes the room
functions for corresponding num-
bers on the diagram.

1. Art, secretarial 14. TV storage

2. Kitchen 15. Telecine, film edit
3. Dressing room 16. Radio news

4. Mimeograph 17. Radio storage

5. Air conditioning 18. Tape

6. TV operations 19. Radio studio

7. TV production 20. Tape

8. Conference 21. Reception

9. Lounge 22. Radio studio

10. TV studio 23, Pool office

M. TV studio 24. Pool control master
12. TV c¢ontrol 25. Pool TV control
13. News, teletype

Long Distance VHF
Communication Proves Reliable

HF communication, generally

considered as limited to line-of-
sight transmission, is feasible over
distances as great as 1200 miles, ac-
cording to propagation experiments
cooperatively conducted by Collins
Radio Co., National Bureau of
Standards and Mass. Inst. of Tech-
nology, and sponsored by the State
Dept. Although received signals
were weak, the fact that they were
continuously observable irrespective
of season, time of day or geomagnetic
disturbance portends significant pos-
sibilities, particularly for point-to-
point communication,

On Jan. 23, 1951 experimental
transmissions were initiated from
the Collins plant at Cedar Rapids,
Iowa, to NBS receivers at Sterling,
Va. a distance of 774 miles. Operating
at 49.8 Mc, the CW transmitter fed
23 kw to a horizontal rhombic an-
tenna. Signals were received unin-
terruptedly on a similar antenna
connected to a receiver with 3 db
noise figure and 3 xc bandwidth. The
antenna arrangement was as follows:
height 41.2 ft.; leg length, 500 ft.; tilt
angle, 83° (i.e., interior angles of 166°
and 14°); gain over dipole, 18 db;
main lobe maximum at 7° vertical
angle; main lobe half-power widths
were 5° vertical, 6° horizontal; effec-
tive area, 299 sq. m.

During these transmissions there
was no loss of signal reception, ex-
cept for an occasional equipment
failure. In the succeeding months,
automatically recorded data ex-
hibited a maximum near midday, a
pronounced minimum between 20

Network iocations in Amphitheatre at July conventions
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TV and Communications

and 22 hours EST, and a steady in-
crease throughout the night. A plot
of the median signal intensities for
June 1951, shown in db above 1luv
(1uv corresponds to a received avail-
able power of 4.2 x 10-'¢ watt or -154
dbw) indicates this trend. Zero on
the db scale represents luv open cir-
cuit antenna voltage. Initial tests,
assuming an ionospheric height of
62 miles, indicated a transmission
loss of 72 db.

The mechanism of propagation ap-
pears to be dependent on ionospheric
turbulence reflecting a small part of
the incident VHF radiation. It was of
the type which might be expected
from weak sporadic E-layer reflec-
tion, except that this propagation was
present at all times. The belief that
irregularities in the ionized layers

. JUNE 1951

D8 ABOVE | MICROVOLT

) i 11 t 1 1 i l 1 1 PR R
00 02 04 06 08 10 U2 14 1§ (8 20 22 00
EASTERN STANDARD TIME

VHF hourly median signal intensities during
June 1951 for 49.8 MC transmission over a dis-
tance of 774 miles show pronounced minimum
between 20 and 22 hours. No loss of signal
was observed due to seasons or disturbances

aid VHF communication is substan-
tiated by close scrutiny of the effects
of magnetic disturbances and me-
teors. During SID’s (sudden atmos-
pheric disturbances) which caused
the fadeout of 6.08 Mc transmissions,
the 49.8 mc signal intensity was ac-
tually enhanced, as illustrated by the
accompanying charts. It is probable
that signals were returned from a
part of the E-region below the level
of maximum ionization, and perhaps
even from below the absorbing or
D-region.

Meteors were the cause of whistles
and abrupt signal level increases.
The whistles of descending pitch
resulted from reflections from the
moving head of ionization accompa-
nying meteors in their passage
through the E-region, The concur-
rent signal rise endured until long
after the whistle had ceased, remain-
ing extremely high at times for over
a minute,

TELE-TECH * June 1952
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Sudden
1951 cavsed an enhancement of 49.8 MC inten-
sity over a distance of 774 miles while 6.08
MC transmission showed fadeout over 326 miles

ionospheric disturbances on May 19,

A considerable amount of work is
planned to determine the exact
mechanism and potential of long
distance VHF communication. For
example, sporadic signals were re-
ceived in Bermuda, 1618 miles re-
moved from Cedar Rapids. Usable
frequencies may range as high as
100 mc. For the present, any favor-
able speculation regarding direct
cross-country transmission of com-
mercial TV would be overly opti-
mistic, but it appears probable that
this important VHF discovery will
have significant ramifications in our
concept of long distance point-to-
point communication.

This information has been made available
through the kind cooperation of The Physical
Review.

Availability of Transistors

N address by Lt. Col. William R.

Starr, GS, of the Electronics
Production Resources Agency (EP-
RA), given at the Symposium on
Progress in Quality Electronic Com-
ponents held in Washington, D. C.
on May 6, 1952, outlined the avail-
ability of transistors today. These
semi-conductor units are presently
available in small quantities and a
limited number of types.

The military, through the EPRA,
is allocating the transistor produc-
tion of only one company, Western
Electric. The purpose of the alloca-
tion is to permit distribution to the
most urgent government projects.
The allocation plan consists of W.E,
advising EPRA of the quantity and
types available, EPRA calling a con-
ference of the three military depart-
ments and the AEC, deciding on the
best governmental distribution, and
obtaining directive from the NPA.

Col. Starr further pointed out
that the government is making every
effort to permit the distribution of
transistors to as many recipients as
possible. NPA amended Regulation
2, Direction 4, April 30, 1952, permits
manufacturers to deliver up to 10%
of each type’s monthly production
to any rated order, provided no one
customer receives more than 50 of
each type. NPA Order M-71 permits
the assignment of a rating for one
in research and development.

To the best of the colonel’s knowl-
edge, the accompanying chart sum-
marizes the approximate production
and delivery of current sources.

AV AILABILITY OF TRANSISTORS

Current
Monthly Production Delivery Time
Company Contact  Junction Contact  Junction Order Information Remarks
Federated W . N. Kornhauser, Sample lots
Semi-Con- aas Federated Semi-con- available in
ductor Co, ductor Co., 66 Dey May, ’52
St., New York 7, N.Y.
General 800 6-8 whks. Not J. H. Sweeney, Elec- Sample lots
Electric quoting tronics Park, Syra- Junction type
cuse, N.Y. Oct.-Nov. "52
Kemtron T. Cassilini, 23 Brown Sample lots
St., Salem, Mass. Point Contact
in Sept. '52
Radio Corp. 400 4.6 wks. Equipment Sales Field Sample lots
of America Eng. Sect. RCA-Victor Junction fype
Div., 415 S. Fifth St., Oct.-Dec. '52
Harrison, N.J.
Radio Receptor 200 4-8 whks, Sales Officer Radio
Receptor Co., 251 W.
19th St., New York
11, N.Y.
Raytheon 1000 o 4 wks. Not - C. W. Martel, Special Sample lots
quoting Tube Sect,, Newton, Junction type
Mass. Nov.-Dec. '52
Sylvania A. Viebranz, Electron- Sample lots
ics Div., 70 Forsythe Point contact
St., Boston, Mass. Aug. '52
Western 6,000 Less 4-wks. Not , 4. E. Tweeddale, 120
Electric .lll'&:)n queting Broadway, New York,
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WASHINGTON
Yeas Letter

Latest Radio and Communications News Developments Summarized by TELE-TECH's Washington Bureau

FLOW OF TV APPLICATIONS LATER—The
flow of television station applications in any heavy vol-
ume to the FCC after the Commission had lifted the
3l -year-old “freeze” in mid-April was not anticipated
to come until the latter part of May and during June,
since the FCC does not start processing of the projected
new video stations’ applications. until after July 1. The
new TV allocations rules became effective 30 days after
their official publication in the Federal Register in early
May. Of course, the FCC, as it specified in the freeze
“thaw” order, is giving priority of attention to the appli-
cations from areas without any television service, the
ultra-high-frequency station proposals, and to educa-
tional television stations.

MANUFACTURERS WELL PREPARED—The
radio-television manufacturing industry has assumed an
attitude of cautious optimism about the favorable eflect
of the lifting of the TV freeze, because the industry’s
leadership realizes the expansion of television under the
new allocations plan of the FCC will be necessarily grad-
ual for the first year. In fact, the FCC thaw of the TV
freeze has had more of a psychological “lift” for the in-
dustry than anything more tangible. The manufacturers
have competently planned the filling of the orders for the
transmitters and associated equipment for the new TV
stations, and the market for new receivers will be slow
in building up. A real pickup is not anticipated before
the middle of 1953. Because of the improved critical ma-
terials situation, the industry is well prepared to move
ahead into this new television field.

DEFENSE PROCUREMENT FILLS UP GAP—
The procurement contracts of the armed services during
this year have been filling up the gap of production of
the radio-electronics manufacturing companies consid-
erably more than during 1951. But the threatened deep
slash of funds for the Department of Defense by Con-
gress for the 1953 fiscal year, which begins July 1, could
well have an injurious impact upon the industry during
the latter part of 1953 and in 1954, according to authorita-
tive observers in Washington.

$2 BILLIONS UNDELIVERED—To illustrate the
improved situation for the industry during the present
year from military equipment contracts, The Army Sig-
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nal Corps released statistics to TELE-TECH’S Washing-
ton Bureau which show that the value of total deliveries
during the 1952 fiscal year, ending June 30, is estimated
at $613 million, compared to $145118,000 in the 1951
fiscal pericd, and the value of undelivered contracts as
of next June 30 is estimated at $2,051,000,000, over a half
billion dollars more than on June 30, 1951.

TV EDUCATORS WARNED—Educational insti-

tutions which are planning to embark into television

- have been warned by FCC Chairman Paul A. Walker

that the “precious” 242 non-commercial, educational TV
channels allocated in that field cannot be “reserved in-
definitely.” The FCC chieftain advised the educators
that the assignments might not even be reserved for edu-
cational uses beyond one year without “concrete, con-
vincing evidence of the validity of your intent.” On the
other hand, the FCC’s feminine member, Commissioner
Frieda Hennock, who is that agency’s principal pro-
ponent of educational TV, has told educators to apply
for their assignments even though their financial re-
sources might be limited. Consensus is the FCC majority
will apply standards of financial qualifications to educa-
tional TV applicants just as prevails in commercial
telecasting.

MOBILE RADIO TRENDS—That mobile radio
services must engineer and plan their systems to occupy
a minimum of space in the frequency spectrum through
reduced channel separation and operation on adjacent
channels, is being urged by leading FCC engineers and
officials and the top technical executives of the radio-
electronic manufacturing companies and of the major
mobkile radio services. This approach to the problems
in the microwave and mobile radio fields has been the
most important theme in recent national meetings in the
petroleum, publie utility, land transportation and police-
fire services. Both the FCC top officials and the leading
radio engineers in the mobile radio field expect the in-
creased operations to test the use of the 450 megacycle
frequencies, and because they have been “very promis-
ing,” will mean this portion of the spectrum should be
important in alleviating future frequency congestion.

ROLAND C. DAVIES
Washington Editor

National Press Building
Washington, D. C,
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+++.. STANDARD FOR COMMERCIAL
AND GOVERMENT SPECIFICATIONS

The terminal strip designed by Cinch in the
early days of sound transmission, then o

"first"" is today a standard electronic com-
ponent.

The exacting quality require-
ments demand the Cinch ter-
minal strip assembly, insuring
necessary higher quality in
insulation, tooling, fabricatien,
plating vacuum waxing and
printing.

Lug types include tear drop, T-slot,
wrap around, and many other modi-
fications . . . in standard spaced %",
15/32” and 2" strips %" wide;
other strip, panel, board and block
assemblies available. And custom-
built to any specification, material
and finish,

Special "miniatur-
ized" strips—actual
size shown,

CONSULT CINCH

CINCH MANUFACTURING CORPORATION
1026 South Homan Ave., Chicage 24, illineis

Subsidiary of United-Carr Fastener
Corporation, Cambridge, Mass.

Available ot
leading
electronic
jobbers—
everywhere,
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>
Kenvon

TRANSFORMERS
for standard
and special
applications

Designed by specialists of 25 years
standing ¢ Engineered to exact
specifications ¢ Tested for peak per-
formance « Constructed to outlast their
guarantee + Kenyon transformers
meet all Army-Navy specifications.

Ko

>

KENYON
TRANSFORMERS
FOR

© MiL Applications

e Radar

® Broadcast

e Atomic Energy Equipment
e Special Machinery

e Automatic Controls

e Experimental Laboratories

Write for deloils

KENYON TRANSFORMER €O., Inc.
840 Barry Street, New York 59, N. Y.
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CUES for BROADCASTERS

(Continued from page 55)

visory console” at the transmitter
made from a RCA OP-6 remote
amplifier and OP-7 portable mixer.
This provides any combination of
four inputs—studio line, transmitter
mike, and two turntables.

Two Rek-O-Kut turntables are
incorporated with Western Electric
arms and equalizers adaptable for
either WE 9-A, or GE variable re-
luctance heads. The transmitter mi-
crophone is suitable for emergency
announcements although the acous-
tics of the transmitter building are
not as good as the studio. Generally,
only transcriptions and uninter-
rupted music are fed from the
transmitter. The microphone is used
in conjunction with a key switch
which mutes the monitor amplifier.

Modification was necessary to
feed the studio line to the transmit-
ter console because of its relatively
high level. By-passing the pre-amp
of its mixer channel and feeding it
through a 5 db pad and 500 Hi Z
matching transformer to the high
impedance fader of the OP-T was
the answer. It was found that a 5 db
pad was sufficient to equalize the
level from the studio with that of
the mike and turntables at the
transmitter.

Since there is only one line from
the studio to the transmitter, a DPDT
relay is incorporated to feed 'the
program back to the studio where
the studio console monitoring am-
plifier provides the program. At the
transmitter, the output of the su-
pervisory console is bridged by a
GE BA-2 program amplifier whose
500-ohm output terminates on one
side of the pppr relay, the other side
being the input to the transmitter
console. The studio-transmitter line
then can be switched between
either the ‘input to the console,
when the program comes from the
studio, or to the output of the BA-2
amplifier back to the studio console

where it is monitored. The level .

sent back is approximately 80% of
the normal output of the studio
console’s output. It will be seen from
this operation that it is impossible
to have the studio line terminate at
the supervisory console and output
of the BA-2 simultaneously which,
of course, guards against feedback.
The conventional simplex method
was not incorporated because of the
danger of cross-talk.

The OP-6 and OP-7 are, for sake
of appearance, recessed at an angle
in the transmitter control table
where all faders are easily accessi-
ble to the operator. They can be re-

www americanradiohistorv com

moved for servicing or use else-
where as the patch panel can
quickly feed the studio line directly
to the limiter.

The switches in addition to the
four faders are two mercury
switches for the turntables, and a
switch which activates the relay for
feeding cue back to the studio. A 10
db pad is inserted at the input to
the limiter to provide the proper
level from its supervisory console.

Tower Light Time-Clock Switch

BILL. GORDON, Chief Engineer
CJDC, Dawson Creek, B.C., Canada

UR antenna is a single mast
vertical, and the lights are
2-100 watt bulbs. These are fed as
shown in the diagrams. With this
setup, lights can be seen for a good
many miles. The time-clock switch

nov

Ac R 300W- 110V

SWITGH BuLe 190 0R 150 W
: OV, BULBS

ON TOWER

R.F CHOKES
00

Life of tower warning lamps extended by
inserting 300 watt famp in series. This also
provides indication of proper operation

operates the lights without any at-
tention whatsoever. The only ad-
justment necessary is changing the
time on, time off, cycle of the clock
about 4 times a year to compensate
for the season. The 300-watt bulb
in series with the tower lights not
only serves as an indication that the
lights are on, but also conserves the
life of the bulbs on the tower. Ours
have not been replaced since 1947!

Synchronized Recording
With Any Tape Recorder

ANGERTONE, 73 Winthrop St.,

Newark 4, N.J. will now modify
any professional or semi-profes-
sional magnetic tape recorder to
render it suitable for producing
lip sync recordings. This means that
almost any type of tape recorder
can now be used in conjunction with
motion picture cameras to provide
synchronized sound tracks.

The system uses a special 60-cycle
signal which is recorded in such a
manner that it is inaudible when
picked up by the normal reproduc-
ing head. On playback this 60-cycle
signal is used to compensate for
speed errors due to tape stretch and
slipping.

TELE-TECH * June 1952
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RCA VICTOR

gl?eea%{é

They bring true listening enjoyment to millions — through

the finest in modern sound recording methods and equipment

RCA Victor’s modern Vinylite phonograph records are
infinitely superior to the old shellac pressings of a few years
ago. Better in tone quality, distortion, surface noise and
frequency range. This improvement in quality requires more
precision than ever before in every step of record manufac-

ture and processing. That’s particularly true of the original -

sound recording and the master discs from which the stamp-
ers are made. And RCA Victor has found that Audiotape
and Audiodiscs are an ideal combination to meet the exacting
demands for today’s high fidelity phonograph records —
Audiotape for clearest recording of the original sound and
Audiodiscs for fast, easy processing without loss of sound
quality. In fact this record-making combination is now being
used with outstanding success by America’s leading producers
of fine phonograph records and broadcast transcriptions.

Whatever your recording work may be, Audiotape and
Audiodiscs offer you this same sound perfection — the result
of more than 12 years of specialized experience by the only
company in America devoted solely to the manufacture of
fine sound recording media, both discs and tape.

AUDIO DEVICES, Inc.

444 MADISON AVE,, NEW YORK 22, N. Y.
Expert Dept.: 13 East 40th 5t., New York 16, N. Y, Cables ‘‘ARLAB'*

TELE-TECH * June 1952
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THE TRANSISTOR

A picture report of

FIRST TRANSISTORS were of this point con-
tact type (picture three times life size).
Current is amplified as it flows between
wires through a wafer of germanium
metal, These transistors are now being
made at the Allentown plant of Western
Electric, manufacturing unit of the Bell
System. They will be used in a new selee-
tor which finds the best routes for calls in
Long Distance dialing.

NEW JUNCTION TRANSISTORS, still experi-
mental, also use germanium but have no
point contacts. Current is amplified as
it flows through germanium “sandwich”
—an electron-poor layer of the metal be-
tween two electron-rich ends. This new
transistor runs on as little as one-millionth
of the power of small vacuum tubes.

ASSEMBLY PROBLEMS, such as fixing hair-
thin wires to barely visible germanium
wafers, have been solved through new
tools and mechanized techniques. Fin-
ished transistors withstand great vibra-
tion and shock. Engineers see many
opportunities for these rugged devices in
national defense.

MOIST PAPER AND COIN generate enough
current to drive audio escillator using
junction transistors. Half as big as a
penny matchbox, an experimental two-
stage transistor amplifier does the work
of miniature-tube amplifiers ten times
larger.

pProgress

MUCH HAD TO BE LEARNED, especially
about the surface of germanium and the
effect of one part in a million of alloy-
ing materials. Transistors promise many
uses—as amplifiers, oscillators, modula-
tors...for Local and Long Distance
switching . ..to count electrical pulses.

tiny amplifying device
first announced by Bell Telephone
Laboratories in 1948 is
about to appear as a versatile
element in telephony.

Each step in the work on

the transistor . . . from original
theory to initial production
technique . . . has been carried
on within the Laboratories.
Thus, Bell scientists
demonstrate again how their
skills in many fields, from
theoretieal physics to production
engineering, help improve
telephone service.

BELL TELEPHONE LABORATORIES

Improving telephone service for America provides

careers for creative men in scientific and technical fields.
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wwWw americanradiohistorv com

TELE-TECH * June 1952


www.americanradiohistory.com

NEW EQUIPMENT

Oscilloscope

. A new laboratory precision oscilloscope
incorporates a vertical amplifier of 5 MC
bandwidth with 4 in. of vertical deflection
without overload and a sweep oscillator

variable from 10 CPS to 150 KC. A special
slotted design in the light shield permits
easy removal of graduated scale, while a
green light filter reduces external light in-
terference. Stability is insured by a Mu-
Metal Shield around the cathode ray tube
to protect against stray magnetic fields. The
vertical amplifier has a sensitivity of 20 mv
RMS per in. of deflection; a frequency re-
sponse (sine wave) of 20 CPS to 5 MC that
is down 3 db at 5 MC, a square wave re-
sponse that is an excellent duplication of
all square waves between 50 CPS and 1 MC
with a maximum tilt of 5% for 50 eycle
square wave; a maximum input potential of
1000 v. peak to peak; and an input attenua-
tor of X1—X10—X100 positions that is fre-
quency compensated. The horizontal ampli-
fier has a sensitivity of 0.3 v. RMS per in. of
deflection, and a frequency response (sire
wave) that is flat to 300 KC. The recurrent
sweep oscillator has a frequency range of
10 CPS to 150 KC in 6 steps, and a linearity
that is excellent over an entire range.—
El-Tronics, Inc., 2665 N. Howard St., Phila-
delphia 33, Pa.—TELE-TECH.

Magnetic Transient Recorder

A periodie, or “one shot,” waveforms can
now be permanently recorded and displayed
on an oscilloscope, at the leisure of the

HEER

researcher, through the use of the 102 mag-
netic transient recorder. Providing a record-
ing rate of up to 1,000 ppi—or a bandwidth
of 1 MC—this low cost, lightweight unit is
basically a wideband, analog type, magnetic
recorder which can reproduce the recorded
waveforn at any desired frequency. For
example, a periodic output of a Geiger coun-
ter can be recorded on the magnetic tran-
sient recorder. This waveform can then be
reproduced at a desired repetition rate and
displayed on any ordinary recurrent, or trig-
gered sweep oscilloscope. Furthermore, ad-
justment can be made to display any desired
portion of the waveform—Magne-Pulse
Corp., 140 Nassau St., New York 38, N, Y—
TELE-TECH.

TELE-TECH ¢ June 1952

We proudly announce
our New

GOLD CUP
SERIES
RADIO AND TELEVISION
LOUDSPEAKERS

BY CARBONNEAU

We sincerely believe these speakers represent
the greatest advance in speaker design and speaker value

ever presented to the Industry. Write for particulars.

CARBONNEAU INDUSTRIES, INC.
21 TONIA, N. W., GRAND RAPIDS 2, MICHIGAN
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MODEL 314
Price $265

To measure.............1 millivolt to 1000 volts
from...................15 cycles to 6 megacycles
with accuracy of . . ... ....3% to 3 mc; 5% above

with input impedance. . . ...6 mmfds shunted by 11 megs

When used without probe, sensitivity is increased to 100 MICRO-
VOLTS but impedance is reduced to 25 mmfds and 1 megohm

Featuring customary Ballantine

SENSITIVITY « ACCURACY - STABILITY

® Same accuracy at ALL points on a logarithmic voltage scale and
a uniform DB scale.

® Only ONE voltage scale to read with decade range switching.

® No “turnover’ discrepancy on unsymmetrical waves.

® FEasy-to-use probe with self-holding connector tip and unique
supporting clamp.

® [ow impedance ground return provided by supporting clamp.

® Stabilized by generous use of negative feedback.

@ Provides a 60 DB amplifier flat within | DB from 50 cycles to 6 me.

Wrile for calalog for more information about this and other

BALLANTINE voltmeters, amplifiers, and accessories.

110 FANNY ROAD, BOONTON, N. J
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Vacuum Tube
Aging Equipment

Type 242 aging unit, designed to age
vacuum tubes on a mass production scale,
is capable of handling 100 or more tubes at
one time in the 50-hour aging tests re-

quired by many industrial and - military
specifications. The equipment can be set
up in any number of multiples of 50 or
100 tube units, complete with all assoclated
power and load requirements. Each panel
in the rack will accommodate 10 tubes of
one tube base type, while the entire rack
will handle several types of bases if necegs-
sary. Different types of tubes can be accom-
modated easily by a simple repatching of
power connections so that any voltage or
load may be connected to any panel. Com-
plete repatching of a panel can be ac-
complished in less than two minutes. All
circuits are fused and metered for con-
tinuous heavy duty. Means can be pro-
vided for metering each tube element—
Pennsylvania Testing Laboratory, Doyles-
town, Pa.—TELE-TECH.

Pressure Transducers

Transducers TR101 and TR102 are
precision-built 400-cycle instruments which
convert static and differential air pressures,
respectively, into electrical signals for use in
conjunction with precision instrumentation
and analog computers. Design features in-
clude: absence of bearing and sliding con-
tacts to eliminate frictional errors which re-
duce hysteresis and increase repeatability;
bourdon tube constructed of zero thermo-
elastic coefficient material to reduce tem-
perature sensitivity; thermostatically con-
trolled heaters to ensure reliability over
wide temperature ranges; and transducer
construction which eliminates detrimental
effects due to vibration. The transducer is
of the electromagnetic type comprising a
variable reluctance magnetic pick-off bridge
circuit and a cantilever suspended Bourdon
tube of unique design. It accepts gas pres-
sure as its input and depends for its opera-
tion on a change in the reluctance of the
magnetic circuit, thereby eliminating any
mechanical friction.—Servomechanisms, Inc.,
Post and Stewart Aves., Westbury, N. Y.—
TELE-TECH.

Focusing Device

Designed for use with the new low energy
magnetic focus tube, a new TV PM focusing
device can be installed in two seconds by

simply slipping over the tube’s neck and
tightening the clamp. Manufacturer states
that the price is less than 1% that of
previous focusing devices. Other features in-
clude a built-in picture positioning device
and the fact that there is no interference
magnetically or mechanically with other
components.—Heppner Mfg. Co., Round
Lake, IIl.—TELE-TECH. c
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It's the only one with

a built-in

synchronous

drive for
ALL

3 SPEEDS!

Operates quietly...no
turntable

vibration or

rumble!

...and costs less than
other

professional
turntables!

Geared belts and geared pulleys in-
sure accurate timing for all 3 speeds.

It’s a Fairchild exclusive! The new Model 530 Turntable ‘has
the only synchronous drive integrally designed and built for
three speeds. No attachments, no kits are necessary. It reaches
stable speed—less than 1 revolution at 3314 without over.
shooting. Offers guaranteed accurate timing within limits qf
AC line frequency. Turntable rumble and vibration are practi-

cally non-existent.

And . . . the new Fairchild Model 530 costs less than other
quality turntables. Bulletin PB10 contains complete data on

Fairchild’s new, wide-range line of playback equipmeqt.

Write for your copy.

JAIRCHILD

i

g

RECORDING:
EQUIPMENT

S54TH STREEY & SEVENTH AVENUE, WHITESTONE, NEW YORK
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Vacvum Tube
Vibration Test Set

Receiving tubes, including miniature and
subminiature types, ¢an be tested under static
voltage conditions by the nodel TS-1 which
also can subject them to vibrations of 10 to

1000  ecps. Noise output is measured by a
VTVM having a range of 0.001 to 100 v. rms.
High-stability oscillator with a frequency
range of 10 cps to 20 KC will drive the vi-
brator or can be used as a separate audio
oscillator. Tube socket connections may be
varied in accordance with the requirements
of any particular type under test. General
Electrosonics, Inc., 32 W, 22nd St., New York
10, N. Y—TELE-TECH. :

Standing Wave Amplifier

. The type 275 amplifier is a high gain
hnear‘ audio amplifier for indicating voliage
standing wave ratios over the following
full scale ranges: 1:1.3, 1:3, 3:10, 10:30, and
30:100. A normalizing gain control channel
minimizes the effect of power drift on the
r-f source. The unit may be operated as
either a broadband amplifier over the range
of 300 to 3000 CPS or as a narrow band
amplifier at 500, 1000, and 1300 CPS with
a 25 CPS pass band. Particular attention
has been given to providing exeellent
shielding which is in part responsible for
the low noise level of 0.03  v. The full
scale narrow band sensitivity is 0.1 4 v. The
Input circuit provides for either crystal or
bolometer operation with a variable bolo-
meter bias of 2.5 to 8 ma. The square law
meter, calibrated to read directly in db
and the high voltage gain of 140 db, makes
this unit particularly suitable for microwave
attenuation measurements with a bolometer
r-f detector—Polytechnic Research and
Development Co., 55 Johnson St., Brooklyn,
N. Y—TELE-TECH.

CR Tube

A new CR tube for radar indicator serv-
ice reduces undesirable screen charging.
Known as the 7TUP7, the new tube employs
magnetic focus and magnetic deflection and

can be used as a replacement for the 7BP7

or the 7BP7-A. reflective aluminized
screen reduces undesirable screen charging,
permitting more accurate plotting directly
from the face of the tube.” The aluminized
screen also leads to improved resolution and
definition, a reduction in screen burns, and
a longer tube life. The new tube also uses
an improved anode contact design, aimed at
decreasing corona discharge, permittin
operation at higher altitudes. A recesse
small-cavity cap has been used on the anode
contact instead of the conventional recessed
small-ball cap.—General Electrie Co., Tube
Dept., Schenectady 5, N. Y.—TELE-TECH.
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MONDAY

In the
electrical
z'ndustry e

Taylor Laminated Plastics are used in
components of thousands of electrical
products—from switchgear to sanders,
from generators to table appliances,
What can these versatile materials do in
your product?

This comprehensive 24-page book-
let literally brings the entire
Taylor Organization to your fin-
gertips . . . tells in words and
pictures how the many Taylor
Laminated Plastics are made . ..
shows you how you can use these
\ basic materials to make your
productbetter, at lower cost. Write
today for a copy of Booklet TTG,

VULCANIZED FIBRE » TAYLOR INSULATION
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They are versatile phenol, melamine and silicone lami-
nates whose unsurpassed electrical characteristics and
easy machineability make them real time-savers on the

production line.

Availability of these materials in many forms, such as
sheets, tubes, rods, strips and coils, makes them easily

adaptable to numerous production operations.

And when production processes call for laminated
parts fabricated to specifications, Taylor’s Fabricating
Service turns out precision-made parts having all the
physical, mechanical, electrical and chemical charac-

teristics required.

So if you're a production manager looking for ways to
make products or parts better, more efficiently and at
lower cost, investigate Taylor Laminated Plastics today!
Write for complete data. Ask, too, about Taylor Vulcan-
ized Fibre and Taylor Insulation.

SINCE 189

TAYLOR FIBRE CO.

Eagl“‘ NORRISTOWN, PA. » LA VERNE, CALIF.

LAMINATED . . ..o

PHENOL » SILICONE « IMELAMINE LAMINATES » FABRICATED PARTS

——
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This NEW
ATALOG

Should Be In Your File!

NEW DESIGN!
NEW PRODUCTS!

This new Switchcraft catalog
is unique in its completeness
which enables you to find the
component part you need,
quickly. The new products
broaden the adaptability of
the Switchcraft line, to meet
the requirements of your
equipment.

NEW “ADAPTERS”—a com-
plete line providing a con-
venient interchange of equip-
ment between various wiring
devices—new and different—
a big time and labor saver.

NEW “SHIELDED JAX”—a modification of the “Littel-Jax” for use where it is
desirable to use a phone jack in a high impedance circuit where effective shielding
is necessary. ’

NEW “MICROPHONE CONNECTORS”—for use with single conductor micro-
phone cable—ideal for input grid circuits. NEW “PHONO CONNECTORS”—low
cost for record players, FM-AM tuners, and sound recording equipment.

NEW “TELEVER” SWITCH—Rugged type lever switch of light but rugged con-
struction, for applications requiring dependable switching.

NEW “CABLE ASSEMBLIES"—Standard 25 ft. lengths of 2 and 3 conductor rub-
ber covered cable, shielded and multi-conductor types—assembled to popular
Switchcraft Components. ‘

These new products in addition to the regular Switchcraft line will be of consid-
erable help to you in the procurement of auality components.

Switcheraft  Products are available at  ali

A IN CANADA—W:rite o Atlas Radie Corp..
Leading Radio Parts Jobbers.

Ltd., 560 King St., W. Toronto 2B.

Use Coupon or Write,

I Please send us copy of the New Switchcraft Catalog for 1952. I

} NAME e e |

I TITLE .. e e e l
-I COMPANY |

{ AD DRESS . L e e =

| CITY s ZONE. .. ... STATE. ......... |

SWITCHCRAFT.INC.

1334 N, Halsted Street, Chicago 22, lllinois
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Portable Tape Recorder

The *‘Parlo-Tape’ is a completely portable,
two-speed tape recorder operating from self-
coniained hatteries. Recordings can be made
anywhere with its own electric power—no
need to plug inte an electrical outlet—no
need to wait for tube warm-up, as this is
instantaneous. Recordings can be started in-
stantly by turning the knob to ‘“‘Record”
position, or played back by turning the knob
to “‘Listen’’ position. Operator can listen to
the recording either by holding the micro-
phone to the ear, or by plugging an amplifier
into the microphone socket.By using a micro-
phone equipped with push-to-talk switch,
recording can be started instantaneously or
stopped with the switech on the microphone.
Automatic volume control feature provides
for a stable recording level at various dis-
tances from the microphone. All or part of
the tape can be “erased” right on the ma-
chine and re-used again and again.—Made
by. Ectro, Inc., Delaware, Ohio. Exports
through M. Simons & Sons, Inc., 25 Warren
St., New York 7, N. Y. -TELE-TECH.

Wire-Wound Resistors

A new humidity-resistant vitreous-enamel
wire-wound resistor will withstand the
severe performance requirements for charac-
teristic G and J units in Joint Army-Navy
specification JAN-R-26A. Initial production
is in the complete range of military styles
RW39.—Sprague Electric Co., 233 Marshall
St., North Adams, Mass.—TELE-TECH.

TV Crane

A new television camera crane, known as
model TC-1, allows virtually every camera
effect known to television; from very high
to very low ‘‘on the air” fluid-motion shofs,
vertical and horizontal panning, long and

econtinuous running . doll shots or any
combination of these eftects. It operates
smoothly, steadily, quietly and with a mini-

mum of effort. counterbalariced boom
is mounted on the mobile chassis by means
of a rotating center column. The camera
and cameraman are supported on a rotating
mount on forward end of the boom,
balanced by lead weights in a box on rear
of the boom. Accurate balancing makes
possible raising and lowering manually
with minimum effort. Boom can also be
rotated full 360° easily and smoothly. The
camera platform, carrying cameraman
seated comfortably behind camera, rotates
independently of boom for horizontal pan-
ning and is propelled by the cameraman
throughk. the use of foot pedals.—Houston-
Fearless Corp., 11805 W, Olympic Blvd., Los
Angeles 64, Calif.—TELE-TECH.
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THE B | E l I n OF VACUUM PUMPS

There's a Kinney Pump for every vacuum requirement. Write for Bulletin V-518.
Kinney Manufacturing Co.,3568 Washington St., Boston 30, Mass. Representatives in New York,
Chicaga, Cleveland, Philadelphia, Houston, New Orleans, Los Angeles, San Francisco, Seattle.
FOREIGN REPRESENTATIVES: Gen’l Engineering Co., Ltd., Radcliffe, Lanes., England. * Horrocks,
Roxburgh Pty,, Ltd., Melbourne, C. |. Australia * W. §. Thomas & Taylor Pty., Ltd., Johannesburg,
South Africa * Novelectric, Ltd., Zurich, Switzerland ¢ C.I.R.E.,, Piazza Cavour 25, Rome, ltaly.
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MESH PARABOLAS—
9500 SERIES

Sturdy expanded metal
construction presents mini-
mum wind load to tower
structure, Lightweight alu-
minum for easy rigging and
reduced transportation
costs. De-icing equipment
optional.

VHF ARRAYS—
9600 SERIES

Ruggedly constructed,
broad band, high gain,
directional antennas, Easily
erected, complete with
mounting hardware.
Range: 25-175 me.

CORNER REFLECTOR—
9700 SERIES

High gain cavity fed corner
antenna for either vertical
or horizontal polarization.
Rugged, lightweight, com-
pletely weatherized. Three
types providing ranges
from 360-2200 mec.

TO 2200 MCS

PRODELIN Microwave Antennas
are manufactured to meet maxi-
mum requirements for physical
and electrical service. They oper-

ate continuously over difficult ter- .

rain regardless of weather or
temperature exposure. They are
consistently reliable in the most
critical services. There is a type
for most military and commercial
needs at frequencies up to 2200
megacycles.

JOB-PACKAGED FACILITIES

PRODELIN Job-Packaging means time
saved, money saved, on installation ser-
vices. Complete systems, equipment ond
tools are ready for your location when
and where you need them. Experienced
field engineers plan your complete trans-
mission system installation. Write for lit-
erature and details.

The World's Finest Coaxial Transmission Lines

DUCT DEVELOPMENT COMPANY, INC.

307 Bergen Avenue, Kearny, New Jersey

Manufacturers of Antennas, Transmission Lines and Associated System Facilities

wwWw americanradiohistorv com

Voltmeter

Model 314 electronic voltmeter measures
ac voltages from 100 mv to 1000 v. in the
15 CPS to 6 MC frequency range. Ifs ac-
curacy of 3% up to 3 MC and 5% above is

e

the same at all points on the single logarith-
mic voltage scale. With its probe, the input
Hmpedance is 6 yuf shunted by 11 megohms
and the voltage range is 1 mv to 1000 v. in
6 decade ranges. Without its probe it may
be used to measure down.to 100 mv but the
input impedance is reduced to 25, uf shunted
by 1.1 megohms. Stabilization is accomplish-
ed by the generous use .of negative feed-
back. One of its features is the unique probe
which has a self-holding connector tip and
also a group clamp especially designed to
insure a low impedance ground return. It
may also be used as a wide band amplifier
with maximum gain of 60 db- variable in
20 db steps and flat within 1 db from 100
CPS to 3 MC and within 1 db from 50
CPS to 6 MC.—Ballantine Laboratories, Inec.,
Boonton, N. J.—TELE-TECH.

Variable Capacitor

A new series of piston type wvariable
trimmer capacitors are provided with a one-
piece spring loaded piston and screw manu-
factured with a special unvar alloy. This

o

alloy has an extremely low temperature
coefficient of expansion. In addition, a silver
band is fused in to the surface of precision
drawn._  quartz, or glass where glass is
needed. This silver band serveés as a station-
ary electrode. The three piston type capaci-
tors are VC5 (0.5 to 5x f.) quartz dielectric,
the VC11 (1 to 10x f.) also gquartz dielectric
and the VC11 (0.5 to 12y f.) .glass dielectric.
Tubular in design, these capacitors dellver
continuous and uniform changes in capacit-
ance in relation to the rotation of the invar
piston. They permit precise adjustments with
no mechanical or electric backlash or dis-
turbance.—JFD Mifg. Co., Inc., 6101 16th Ave.,
Brooklyn 4, N. Y.—-TELE-TECH.

Regulated Power Supply

Model A3 regulated power supply :fea-
tures flexible, continuously-variable dc
voltage output from 0 to +400 with 0.5%
regulation at loads from 0 to 200 ma. Other
outputs are: +v. dc unregulated. 0 to —150
v. dc variable and stabilized and 6.3 v. a¢ at :
5 amp. Output ripple voltage is less than
10 mv. Output impedance is less than 10
ohms de, and less than 2 ohms from 20
CPS to 50 KC A 40 uf c:épaclty may be
switehed across the regulated output to ac-
commodate large peak-current loads. Meters
are provided to monitor the outpui voltages
and current.—Oregon Electronic Mig. Co.,
206 S. W, Washington St., Portland 4, Oregon.
—TELE-TECH.
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lncluded in cross-country demonstration unit
is the GPL Utility Projector, with *'3-2" inter-
mittent which permiis use with 1.0, camera
for film telecasting from remotes.

Compact GPL studio camera chain fits easily
in station wagon, and may be operated from
there, drawing power by cable from studio

and returning signal to transmitter.

TELE-TECH * June 1952

GPL Eqmpment
Cross-Country

Stations all over the country will soon
be able to see GPL TV equipment in
operation rtight in their own studios.
They can compare it with their present
equipment, try it for compactness,
smooth efficiency, flexibility, oper-
ational simplicity, and overall perform-
ance quality. Maintenance-minded
engineers will examine its swing-up,
swing-out panels. Camera and camera
control men will note its many new
operating features — pushbutton turret

PLEASANTVILLE

wwWw americanradiohistorv com

.to Drive its Story
Home!

control, remoting of focus, turret and
iris—all engineered for faster, smooth-~
er control.

Be sure your station is on the sched-
ule of the GPL Mobile Unit Tour. See
why network users have said: “Best
picture on the air today!” Compare
“the industry’s leading line—in quality,
in design.”

Write, wire or phone today, and we'll
work your station into our itinerary for
earliest possible dates.

General Precision Lahoratnrprl
A INCORPORATED

TV Comera Chains © TV Film Chains » TV Field and Studio Equipfnent * Theatre TV Equipment
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Pictorial Computer
(Continued from page 66)

T (1) b ¢ so C k e ts be brought into position in the opti-

cal system by pulling a flexible

cable at the front of the unit. The
i or flexible cable is left out a length of
' 2 in. as a reminder to replace lamps

at the next ground facility.
The overall power consumption is

‘ 250 watts. Accuracies claimed are:
range *0.4 miles at all scales; bear-
: ing =0.5° or ®£1/32 in.; and heading

+1°. The size of the display unit is
about 13 x 7.5 x 17.5 in., exclusive of

Fig. 2: Amplifier wunit with cover remaved

blisters at the front to accommodate
the screen and at the rear for the
lamp house and its blower. Weight
of the display unit without shock-
mounts is 16 lbs. The amplifier unit
(Fig. 2) is packaged within the out-
line of a standard $S-2 case and
weighs 21 lbs. including shock-
mounts.

Pilots should find nc problem in
using the pictorial computer. It is
easily viewed at 40 in. and new
charts may be selected within 10

Feady fo,
Mmasg Productiop

METHODE, now ready with volume production capacity on seven seconds. Depending on aircraft speed
pin miniature tube sockets for printed circuit application . . . offers and chart scale, chart changes should
units with simple, time-proven design features providing rein- be required at intervals of 15 to 30
forced mechanical spring contact with printed conductors, easily minutes. :

supplemented by solder dip operations. Insulators and retainer An interesting feature of the sys-

tent is its potential use in auxiliary
applications. By incorporating a sys-
tem of reticles in the shape of printed
words, the unit can be used to trans-

caps are heat resistant black phenolic and hardware is cadmium
plated copper base alloy.

Recommended Usage: 1} sockets nections for top panel connections, ) S
. : . mit standard communications phrases
are snapped into keyed holes of if necessary, are spot soldered; . .
43/, i g . . . . from tower to pilot. A signal from
o4 diameter; 2) insulating panel 4) retainer cap is eyeletted or .
. . . . the ground would cause the desired
is solder dipped on under side to screwed to sockel, locking assem- : . . .
- - . reticle to project its outline on the
fuse socket terminals to printed bly to board and assuring pres- .
: screen, thereby supplementing aural
conductors; 3) supplementary con- sure contact.

landing instructions. Another auxili-
ary use would be as a remote indica-
tor or alarm for other instruments
in the plane.

This indicator should prove a valu-

' ° able safety aid in air navigation, for
METHODE M"n"f‘u'""ng Corpo it tells the pilot in picture form, a
2021 West Churchill Street form easily the equivalent of ten

kilowords, “This is exactly where

you are, and the direction you’re
heading.”

We invite your inquiries

Geared fo produce '
Plastic and Metal Electronic Components

~ Chicago 47, lllinois
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TYPE

MAX. DIMENSIONS
INCHES

HEIGHT DIAM.

MIN.
STARTING
VOLTAGE

SUPPLY

OPERATING
VOLTAGE

(Approx.)

MIN.
OPERATING
CURRENT
MA.

MAX.
OPERATING
CURRENT
MA.

OA2
OB2
CK1017
CK1022

2.63 75
2.63 75
2.69 75
2.69 75

185
133
750
1100

150
108
700
1000

5
5

30
30

CK1037
CK1038
CK1039
CK5651%

7o 40
1.75 .40
1.75 40
2.13 73

/720
925
1230
115

700
200
1200
87

CR5783%
CK5787
CK5962
CK6213

*Yoltage Reference Tube

1.63 40
2.06

2.69 75
1.38 40

115
141
730
200

87
100
700
130

RAYTHEON MANUFACTURING COMPANY

TELE-TECH * June 1952

wwWw americanradiohistorv com

85


www.americanradiohistory.com

prtpg

RCIA-5763 miniature beam power tube. Qutstand-
ing frequency multiplier for mobile transmitters.,

Good Distributor Service
«sotiint RCA tradition

Because he’s alert, your RCA Tube Distributor gives users
of communications equipment top-notch service.

Because he’s sincere, your RCA Tube Distributor will be
resourceful in keeping you “on the air.”

Because he’s experienced, your RCA Tube Distributor stocks
the finest tubes ever made—RCA!

Bgcuuse he’s “local,” your RCA Tube Distributor can literally
give you “round-the-corner” service. No waste motion.
No lost time.

RADIO CORPORATION of AMERICA

ELECTRON TUBES HARRISON, N. J.

86
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Ionophone

(Continued from page 49)
stricted by the associated horn sys-
tem which couples the Ionophone to
the air. Using an exponential horn
with a 4 x 5 ft. mouth, satisfactory

‘response is reported to be in the

vicinity of 200 cps. Response is sub-
stantially flat up to the highest audi-
ble frequencies. Although the upper
limit has not been investigated com-
pletely, useful levels of energy have
been generated up to 40 xc.

Distortionless reproduction is an
outstanding advantage of the Iono-
phone. Unhampered by conventional
diaphragm limitations such as tran-
sient disturbance, natural vibration
period and high frequency hangover,
this transducer presents potentiali-
ties for high fidelity work. Also, the
linearity of driving circuits may be
enhanced because modulation can be
maintained at the low figure of
20-30%.

Efficiency in terms of audio power
input to acoustic output has been
measured by the inventor at 7%. In
one demonstration, the input was 7
watts r-f and 3 watts audio power.
These levels produced ample volume
in a 20,000 cu. ft. absorbent room.
However, under different testing cir-
cumstances there are indications that
the efficiency may be lower than the
enviable 7% figure. and possibly
lower than the 5% of many conven-
tional speakers. The inventor be-
lieves that efficiency may be substan-
tially improved by increasing the size
of the ion cloud chamber. It is likely
that power levels as high as several
hundred acoustic watts can be pro-
duced with specially designed sys-
tems.

Units have been operated for sev-
eral thousand hours without effect
on performance. The life span ap-
pears to be limited primarily by
sputtering of electrode material onto
the walls.

The cost of a basic Ionophone in
mass production is expected to run
as low as $0.50. In an attempt to re-
duce this cost, the development of a
ceramic unit to be used in lieu of
quartz is being considered. It should
be borne in mind that the basic unit
is only a minor factor, costwise, in
the production of a complete loud-
speaker system.

Dr. Klein’s invention can look for-
ward to a promising future. As a
high impedance speaker (several
megohms) in AM receivers, the
Ionophone could be fed directly from
a sufficiently amplified i-f stage,
eliminating the need for a separate
oscillator to provide the speaker’s
high frequency field. Of great signifi-

(Continued on page 83)
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PUSH-ON SPEED NUTS"
Moakte New Record

FOR GRAY AUDOGRAPH

Here's how SPEED NUTS made a 50% savings in
time, and a 75% material savings in the assembly
of Gray AUDOGRAPH Dictating Machines . . .

Engineers at Gray Manufacturing Company took a
second look at the index strip on their Audograph
Machine and this is what they found. Five standard
Tinnerman Push-On Type SPEED NUTS could be
zipped over plain studs to attach the complete
Index Strip Holder Assembly in half the time . . .
replacing hex nuts, lock washers and eliminating
special threaded studs.

This is just one of the many SPEED NUT Savings
Stories being reported every day in a wide variety

of industries. Take a second look at some of your
assembly operations with an eye to keeping costs
down and quality production UP; your Tinnerman
representative is prepared to help. SPEED NUTS
are the most economical fasteners ever developed —
to prove the point, we’d like to make a comprehen-
sive Fastening Analysis of your product line. In the
meantime, write for your copy of SPEED NUT
Savings Stories, TINNERMAN PRODUCTS,
INC., Box 6688, Cleveland 1, Ohio. In Canada:
Dominion Fasteners, Ltd., Hamilton. In Great
Britain: Simmonds Aerocessories, Ltd., Treforest,
Wales. In France: Aerocessoires Simmonds, S. A.—
7 rue Henri Barbusse, Levallois (Seine) France.

) P A AR A AR A A L s
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The Gray Executive Model AUDOGRAPH machine pictured
here is one of a complete line of dictating and sound-

writing equipment. Above, right, sketch shows how Index
Strip Holder is attached with Push-On Type SPEED NUTS.
5 SPEED NUTS and studs replace 5 special threaded studs,
5 Bronze Lock Washers and 5 Brass Hex Nuts,

i s
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Couple with
S.S.WHITE

THE

How to give
your equipment

True

| (3
N\

\ \w - . a u
“) Fingertip Tuning

FLEXIBLE SHAFTS

A radio and television set buyer is always on the lookout for
features that increase his viewing or listening comfort and
pleasure. So, it's worthwhile considering this simple, effective
way of providing your equipment with a method of control
which puts the tuning knobs right at his fingertips where he
doesn’t have to bend, stoop or squat to manipulate them.

All that's required is an S.S. White flexible shaft coupling be-
tween the tuning knobs and their respective circuit elements
or switches. This allows the knobs to be placed in any desired
location, regardless of the location of the elements. They can
be mounted on the top, on the side, in the front or the back of
the cabinet. They'll work equally well in any position, because
S.5. White flexible shafts are specifically designed to give
smooth, responsive control around turns or bends and over any
distance.

What's more, 5.5, White shafts are easy to install, require no
alignment or adjustment and retain their original sensitivity
throughout the life of the equipment. For further details,

WRITE FOR THIS FLEXIBLE SHAFT HANDBOOK

It contains 256 pages of facts and engineering data
on flexible shaft construction, selection and appli-
cation. Copy sent free if you request it on your
business letterhead and mention your position.

[/
Mk INDUSTRIAL DIVISIO

Dept. Q, 10 East 40th

DENTAL MFG. €O.
@ NEW YORK 16, N. Y.

Western District Office * Times Building, Long Beach, California
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cance too is the elimination of the
receiver’s audio amplifier and detec-
tor, the latter usually being an un-
desirable source of distortion. As an
ultrasonic generator capable of cov-
ering a wide frequency range, the
limitations of presently available
single frequency units would be
overcome. In such generator appli-
cations, researchers expect to en-
counter several obstacles in coupling
to media other than the atmosphere
because the ionization process takes
place in air. As a variable conduction
type microphone, the distortion free
characteristics of the Jonophone
would be a prime asset. However, the
device’s inherent high noise level
caused by the random ion motion
could be a serious detriment and
would have to be drastically reduced
to make this application practicable.

Other prospective applications in-
clude medical therapeutics, under-
water sound detection, pressure and
dielectric measurement and numer-
ous uses which will make themselves
apparent as additional performance
characteristics are realized. It should
be interesting to observe how the
Ionophone matures from today’s de-
velopmental infancy to the status of
an established and practical scien-
tific advancement.

Nonlinear Resistor
(Continued from page 69)

to rating the balance accuracy as

“n% of full-scale.”

With ordinary unselected diodes,
it is difficult to secure a significant
dynamic range for such a device. The
curves of Fig. 5-B show the reason
for this fact. One way of securing
similarity between the curves is to
skew the first quadrant portion of 2
to the left and the third guadrant
portion of 1 upward. We see from
(11) and (12), however, that this
would require the addition of two
negative resistances. .

We note, however, that high recti-
fication efficiency is less important in
this problem than balance. Let us
then skew the first quadrant portion
of 1 to the right and the third quad-
rant portion of 2 downward. This
operation can be performed using
only simple positive resistors. If the
dotted resistors indicated in Fig. 5-A
are inserted, a balance adjustment
may be made to secure a high dy-
namic range. In actual practice, such
a comparator has been built using
two quite dissimilar IN34 crystals.
The dynamic range achieved by this
technique was 72 db.

This work is supported in part by the De-
partment of Navy, Office of Naval Research
under contract NO-bs 25391, Task 7.

This paper was first presented before the
National Electronics Conference in Chicago,
I11. Oct. 22-24, 1951.
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Because the accuracy of an
indicating instrument is
completely dependent upon the
accuracy of its dial, Marion takes extra-
ordinary care with each dial ... from the
simplest black and white type to a fluores-
cent type of seven colors.

Marion dials are never printed in sheets
and then stamped out, as are ordinary
dials. Each Marion dial is die-cut, prepared
and printed separately. This individual
handling guarantees finished painted
edges, which reduces high voltage corona;
it also assures accurate mechanical regis-
tration of the dial with the pivot center
of the instrument.

Precision and dependable performance
are built into every Marion dial...in each
step of manufacture.

Preliminary Dperations . . . Dial data furnished by the customer
is carefully checked by Marion’s Engineering Department.
After Engineering OK, data and suggested layout are sent

to the Art Department.

The dial scale is drawn 4 to 6 times “life size,” then the
drawing is photographed and reduced to the proper size.

Preparation of Plates || . After photography, a positive print is

made. Color separations are made by hand, and deep-etched zinc
plates for offset lithography are produced. The offset process is i . :
used to assure sharp printing definition and good color. /H“f 7 Peiagh |

& §i52
A 1 f lll.‘ -

Preparation of Dial Blank . .. Each metal dial blank is thoroughly
rinsed and vapor de-greased. Then, three separate coats of special fume
and age-proof eggshell-white lacquer are applied. This lacquering
technique gives a surface that will not chip, flake, fade or discolor.

L &
“.;.-'e\“\". T
i s B “._@% i ) -1=|I L] ok

¥

Registering . . . After careful inspection, dial blanks are securely
mounted on the printing press. Each blank is individually adjusted,
and the printing plate is positioned exactly. This step ensures
perfect registration for multi-color printing.

Printing and Drying . . . BEach dial is then printed separately.

After special inks of each color are applied, dials are baked for 15
to 20 minutes to set the ink. This process eliminates smudging,
and minimizes the amount of lint picked up during drying.

Dials are thoroughly inspected again before they are mounted
on Marion instruments.

T
.

Other Marion Methods. Marion’s method of assuring the top accuracy and service
of each dial by individual handling is only one of a number of methods which
Marion is presenting in the hope that some of them will help you as they
have helped us. We will be pleased to send more information if desired.

MARION ELECTRICAL INSTRUMENT CO., 430 CANAL ST., MANCHESTER, N. H.

MANUFACTURERS OF MARION

Ie PANEL METERS
TELE-TECH * June 1952 89
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Stancor is, of course, one of the world’s largest
producers of special design transformers for use in
all types of electronic equipment.

In addition, Stancor has the most complete stock
line in the industry for use in your prototypes ot lab
equipment. If you need one or a hundred transform-
ers in a hurry, you can probably find the type you
need in the Stancor catalogued line. They are quickly
available through the Stancor parts distributor in
your locality.

The new 24 page Stancor éatalog lists 475 trans-
former and related components. Ask your Stancor JUST PUBLISHED!
distributor for a FREE copy, or write us directly,

STANDARD TRANSFORMER CORPORATION

3572 ELSTON AVENUE, CHICAGO 18, ILLINOIS

www americanradiohistorv com

Tape Recording

(Continued from page 37)
anywhere from 1,000 or 2,000 cycles
on up. :

Apparently, the stress which has
been given to recording high fre-
quencies has detracted somewhat
from a better understanding of the
problems involved in recording the
opposite end of the spectrum. At a
given tape speed, direct amplitude
recording has a definite low fre-
quency response limit. As wave-
lengths on the tape approach the
physical dimensions of the head
areas contacting the tape, wide ex-
cursions in level take place due to
interferences set up across the gap
and the outside pole pieces of the
head. Furthermore, dc response is
not possible with conventional direct
amplitude tape recording because
the output voltage of a playback
head is proportioned to rate of
change of flux. As a further compli-
cation, equalization circuits which
are necessary to produce flat re-
sponse, introduce phase distortion
and seriously impair satisfactory
preservation of wave shape.

It has been necessary, therefore, to
resort to some form of modulated
carrier system. AM carriers can be
used on medium frequencies if er-
rors of 20 to 259% can be tolerated.
But where wavelengths approach
0.001 in., nodules on the tfape can
produce instantaneous dropouts as
great as 50%.

As a solution to this problem, a
special FM carrier technique for
recording dec and very low frequency
data was developed. Information
signals from an external pickup are
amplified and are used to FM a
local oscillator. The carrier contain-
ing FM information is then recorded
on tape. Original amplitude informa-
tion is restored during playback by
a demodulator so that frequencies
down to dc are obtained with excel-
lent transient response and min-
imum phase shift.

Signal-to-noise ratios of 45 to 50
db are possible by deviating the car-
rier as much as, = 50% of center
frequency. With such a large ratio
of peak deviation to peak flutter,
very good signal-to-noise ratios can
be consistently maintained. The
Model 306 electronics chassis was
specifically designed for this type of
recording and overall response is
flat within = db from de to 2,500
cycles.

Since the development of improved
multi-track record and playback
heads, many new and important ap-
plications for magnetic tape have
opened up. Both FM and direct am-

(Continued on page 92)
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AD KE RELAYS AT WO —One of a serigs of advertisements on specific ADLAKE applications,

]

reEspfF MARNK

{

'Relay control panel of Loran Transmitter Model T-137, built by
Federal Telephone and Radio Corporation. Five ADLAKE
Relays are used to control plate and filament power and
to provide overload protection — operations calling for the
utmost stability in time delay.

Adams & Westlake

TELE-TECH * June 1952

elays Are Used i

Loran transmitters (LOng RAnge Navi-

and Radi6 Corporation, Clifton, N. J.,
uses APLAKE Relays—because ADLARE
assuré€s the utmost reliability under all
operating conditions.

ADLAKE Relays are designed and built
to meet the most exacting requirements.
Their mercury-to-mercury contact pre-
vents burning, pitting and sticking, and
their sturdy construction armors them
against outside vibration or impact. And
most important of all, they require no main-
tenance, for they are hermetically sealed
against dust, dirt and moisture.

For the full story on the part ADLAKE
Relays can play in your business, just
drop a card to The Adams & Westlake
Company, 1130 N. Michigan, Elkhart,
Indiana. No obligation, of course.

Every ADLAKE Relay Gives You These
Advantages:

HERMETICALLY SEALED—dust, dirf, moisture, oxida-
fion and temperaiure changes can’t inferfere with
opetation.

MERCURY-TO-MERCURY CONTACT—prevents hburn-
ing, pitfing and sticking.

SILENT AND CHATTERLESS e ABSOLUTELY SAFE e
REQUIRES NO MAINTENANCE

wwWw americanradiohistorv com
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General Indusiries’
Model TR 3-Speed Phonomotor

Compactness...

another reason why leading manufacturers
prefer General Industries’ 3-Speed Phonomotors

Because of their clean compact design, General
Industries’ Smooth Power Phonomotors are
ideally suited for any phonograph application

—portable record player, table-model combination
or full-size console.

Write today for complete information about
these trouble-free, performance-proved
phonomotors, including specifications, design
features and dimensions.

THE GENERAL INDUSTRIES C€O.

Department MB ¢ Elyria, Ohio

22 -
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plitude type recorders of from 2 to
14 separate information tracks are
new being manufactured. Ampex is
also manufacturing extremely com-
pact units of entirely new design
which contain a tuning fork and an
amplifier. This permits 24 v. dc or
400 cycle airborne operation without
regard to a source of a stable 60
cycle supply.

Shoek and Vibration

FM or dc multi-track recorders
have had their greatest use in shock
and vibration or seismic exploration
work where a number of trans-
ducers or pickups must be accurately
recorded and reproduced simul-
taneously. Other important uses
have been found with various types
of simulators.

Multi-track direct amplitude re-
cording has many immediate appli-
cations in spectrum analysis work.
High frequency information, such as
may be required for jet engine
studies, may be readily stored and
playved back .as often as required
through bandpass filters. Since only
the relative amplitude vs. frequency
characteristics are to be determined,
no FM carrier system is required for
this type of recording.

The third and last system under
discussion concerns magnetic tape
for computers. While considerable
work has already been done in this
field, it is believed that potential
uses have ‘hardly been explored.
Considering for a moment the tre-
mendous pulse packing which may
be achieved with multi-track re-

Fig. 11: Head assembly of Model 500 has large
capstan perforated for vacuum which holds tape

cording on a small area of tape, it is
quite possible that this method may
soon outmode or improve upon con-
ventional types of ecard punch
machines. With superior storage ca-
pacity, complete personnel records
of large corporations, factory inven-
tories and complete details regarding
insurance policy holders may be
conveniently filed away on rolls of
(Continued on page 96)
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CLEVELITE® and
COSMALITE"
PHENOLIC TUBING
of every type for almost
EVERY APPLICATION

are Preferred because of their

PROVEN PERFORMANCE and LOW COST!

In Radio and Television their use is almost uni-
versal. They have high insulation resistance and
low moisture absorption. Their low dielectric loss
is suitable for ultra high frequency applications.

In Electric Motors for armature shaft spacers, in-
sulators, brush holders, and many similar force-fit
applications requiring easy machining, Clevelite
and Cosmalite are particularly suitable,

In Relays, Controls, Selenium Reectifiers, the
various grades of Clevelite Phenolic Tubing have
special properties that guarantee complete satis-
Iaction. '

In Transformers, X-Ray and Diathermy Equip-
ment, Clevelite and Cosmalite tubing in various
grades . . . rectangular and other shapes, supply
the exact needs of the engineer.

TEN GRADES - TIME TESTED
Immediately available at Low Cost
Why Pay More?
For the best . . . call Cleveland!

TELL US YOUR NEEDS!
* Reg. U. S. Pat. Off.

%% CLEVELAND CONTAINER 4/

6201 BARBERTON AVE. CLEVELAND 2, OHIO

PLANTS AND SALES OFFICES at Plymeuth, Wisc,, Chicage, Detreit, Ogdensburg, N.Y., Jamesburg, N.J.
ABRASIVE DIVISION at Cleveland, Ohio
CANADIAN PLANT: The Clevetand Centainer, Canodo, Lid., Prescott, Ontario

REPRESENTATIVES

NEW YORK AREA' R.T. MURRAY, 604 CENTRAL AVE, EAST ORANGE, N, J,
NEW ENGLAND  R: S, PETTIGREW & CO., 42 LA SALLE RD., WEST HARTFORD, CONN, |3
CHICAGO AREA  PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE, CHICAGO 1
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Completely insulated with
integral head and body
molded of tough, low-loss
Nylon. High breakdown
voltage, low capacity to
pane! are characteristics of
these completely new
JOHNSON tip jacks.

JOHNSON Nylon Tip Jacks
are furnished in eleven
bright, uniform colors
adapting them to coded
applications. Contact is se-
curely anchored in the jack
body, recessed to avoid ac-
cidental contact. Standard
contact materials are phos-
phor bronze and beryllium
copper, both silver plated.
Solder terminal is hot tin
dipped. Mating plug is
firmly engaged with virtu-
ally all its surface area in
contact with the jack. Thus,
low, stable contact resist-
ance is assured. .Jack body
threaded 47-32, mounted
by single nickel plated
brass nut.

We would like to present

you with samples of these

outstanding jacks. Wrife us

on your letter head request-
ing 105-D6,

JOHNSON
NYLON

TIP JACKS

ular R
for Sealing;

Sealed Shank:

BERYLLIUM PHOSPHOR
COPPER BRONZE

CONTACTS CONTACTS

Cat. No. Cat. No. Color
105-601-1 105-601-2 White
105-602-1 105-602-2 Red
105-603-1 105-603-2 Black
105-604-1 105-604-2 Dark Green
105-605-1 105-605-2 Light Blue
105-606-1 105-606-2 Orange
105-607-1 105-607-2 Yellow
105-608-1 105-608-2 Brown
105-609-1 105-609-2 Light Green
105-610-1 105-610-2 Dark Blue
105-611-1 105-611-2 Ivory

JOHNSON CO.

WASECA, MINNESOTA
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tape and played back as required.

Tape is particularly adaptable to
the storage of binary code pulses.
Here data reduction time may be
either increased or reduced by
changing the ratio of recording
speed vs. playback speed. Ratios of
80 or 100 to 1 are relatively easy to
accomplish with modified Model 300
top-plate assemblies.

The usual technique of recording
pulses of a presence and absence
type is first to convert the pulses
into sharp spikes before attempting
to record them on tape. This pro-
cedure is necessary to prevent pulse
differentiation during later tape
playback. During recording, these
spiked pulses saturate the tape and
are read back at reduced speeds.
The Austin Co. in New York has
recorded pulses in this manner and
has read back information at a 40
to one speed reduction. With the
tape traveling at only 0.5 ips, they
were able to get better than 30 db
signal-to-noise ratio. This figure has
also been confirmed by several other
agencies using the same technique.
Furthermore, no difficulty was ex-
perienced in recording up to 600
pulses to the inch.

Magnetic tape recording is now
applied to so many fields of scien-
tific and military research that it has
been quite impossible in these pages
to do more than indicate with a few
specific examples the new and very
profound nature of this art.

The writer wishes to express his
appreciation to Ampex Electrical
Corp., Raymond Rosen Engineering
Co., Austin Co., Raytheon Manufac-
turing Co., Douglas Aircraft, and
Johns-Hopkins University who per-
formed many of the studies and
evaluations mentioned in this paper.

COLOR TESTS DISCUSSED

Dr. W. R. G. Baker, (center) chairman of the
National Television System Commitiee of the
RTMA and GE vice president, discusses with
Peter Mole (left), president of the SMPTE and
Herbert Barnett, exec.. v-p of the SMPTE, the
coloy TV field tests heing conducted by the NTSC.
Tests will he completed this summer.
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CAMERA
PEDESTAL

Mew smooth action. .. new stability...new convenience and ease of
operation are offered in the new Houston-Fearless Television Camera
Pedestal, Model PD-3. Camera is accurately counter-balanced, making
it possible to raise and lower quickly, smoothly by simply lifting or
pressing on steering wheel, even with pedestal in motion, Three pairs
of dual-wheels assure smoother rolling-dolly shots. Two types of
steering: for straight tracking or sharp turning. All controls are within
easy reach of cameraman for maximum convenience. Dependable
Houston-Fearless quality throughout. Makes possible better, more
showmanlike productions in any studio, Write for details today.

Stee
HOUSTON
FEARLESS TS

(gﬂ%&?{& 12777) 4 - o Bivd., : Cali.
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Shallcross

DECADE
RESISTANCE

for fast, accurate laboratory -

or production testing

36 Standard Types
1,2,3,4,5 and 6-dial

Accuracy: 10 ohms and
above, 0.19,; 1.0 ohm,
0.25%,; 0.1 ohm, 19
and 0.01 ohm, 5%.
Closer tolerances on
special order.

Ask for Engineering Bulletin L-17

Shallcross Manufacturing
Gompany

Collingdale, Pa.
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Use these cards to get data on

ADVERTISED PRODUCGTS

Here is a list of the major offerings by advertisers in this issue of TELE-
TECH. If you want literature or further information on any of these prod-

opposite page.

CODE NO. ADVERTISER
601 Ace Engineering & Machine
602 Adams & Westlake Co.
603 Aireraft Radio GCorp.
604 Altec Lansing Corp.
605 American Lava Corp.
606 Ameriean Phenolic Corp.
607 Amperite Co., Inc.

608 Ampex Electric Corp.
609 Arrow Electronics

610 Art Wire & Stamping
611 Astron Corp.

612 Audio Devices, Inc.
613 Ballantine Labs, Inc.
614 Bardwell & McAlister
615 Bell Telephone Labs,
616 Berkeley Scientific Corp.
617 Berlant Associates

618 Birtcher Corp.

619 Blaw-Knox Co.

620 Blonder-Tongue Labs.
621 Boonton Radio Corp.
622  Burke & James, Inc.
623 Bussmann Mfga. Co.
624 Camera Equipment Co.
625 Camera Mart, Inc.

626 Carbonnear Industries
627 Carter Motor Co.

628 Centralab Div, Globe-Union
625 Century Lighting, Inc.
630 Cinch Mfg, Corp.

631 » Cinegma Engineering Co.
632 Cleveland Container Co.
633 Clippard Instrument Lab.
634 Cont’l Diamond Fibre
635 Cornell-Dubilier Electric
636 Cornisk Wire

637 Crosby Enterprises, Bing
638 Dage Electric

639 Dial Light Co.

640 DIT-MCO, Inc.

641 Distillation Prods. Inds.
642 Division Lead Co.

643 Drake Mfg. Co.

644 Dumont Labs., Ine. A. B.
645 DX Radio Products Co.
646 Eastgap Co.

647 Eclipse-Pioneer (Bendix)
648 Eitel-McCullough, Inc.
649 Eleo Teol & Screw Corp.
650 El-Tronics, Inc.

651 - Fairchild Recording Equipt.
652 Federal Telephone & Radio
653 Freed Transformer Co.
654 General Electric Co.
655A  General Electrosonics
655B  General Electrosonies
656 General Industries, Ine.
657 General Preeision Lab.
658 General Radio Co,

659 Grayhurne

660 Guardian Electric

661 Guthman & Co., E. I,
662 Heath Co.

663 Heldor Mfg. Co.

665 Heminway & Bartlett
666 Heppner Mfg, Co.

667 Hermetic Seal Products

INFORMATION ON.

Sereen rooms

Relays

Signal generators
Speech amplifiers
Metal-ceramic parts
Cables and conhectors
Relays and regulators
Tape recorders
Electronic supplies
Wire forms & stampings
Capacitors

Tape and discs
Voltmeters

TV Studio lights
Transistor development
Digital Pressure meter
Tape recorder

Tube clamps
Antenna towers
Personnel

Q-Meter

TV Ienses

Fuses & holders

TV tripods

Camera _dollies
Loudspeakers )
Rotary power supplies
Capacitors & resistors
Studio Lighting cquipment
Terminal strips
Audio Amplifiers
Phenolic tubing

Test instruments
Insulating tape
Ceramie¢ capacitors
Cord sets

Recorders & tapes

RF connectors

Panel lights
Transformers & Coils
Leak protectors

Rosin core solder
Pilot lights

TV Picture tubes
Crystals

Yaoltage supalies
Beam power amplifiers
Transmitting tubes
Screws '
Oscilloscopas
Recording turntables
Coaxial cables
Transformers
Capacitors

RF power testers
Tube vibration testers
Phono motors

Mobile TV equipt.
Distortion analyzer
RF chokes

Relays

Coils

Test equipt. kits
Cans & terminals
Nylon lacing cords
Loudspeakers
Hermetic sealings

CODE NO. ADVERTISER
668 Hi-Q Div. (Aerovox)
669 Houston-Fearless Gorp.
670 Int’l Rectifier Co.

671 Int’l Resistance Co!
672 Johnson Co., E. F.
673 Jones, Howard B.

674 Kahle Engineering Co.
675 Kay Electrie Co.

676 Kellogg Switchboard

677 Kenyon Transformer Co.
678 Keystone Products Co.
679 Kinetix Instrument Co.
680 Kinney Mfg. Co.

681 Knights Co., James

682 Kollsman Instrement Corp,
683 Mallory & Co., Inc., P.R.
684 Marion Elec. Instr. Co.
685 Measurements Gorp.

686 Melpar, Inc.

687 Methode Mfg. Corp.
688 National Ce.

689 Northrop Aircraft

650 N.R.K. Mfg. & Eng. Co.
691 Perfection Electric Co.
692 Phalo Plastics

693 Philco Gorp.

694 Plastoid Corp.

695 Polytechnic Res. & Develop.
696 Precision Paper Tube Co.
697 Product Development Co.
698 Pyramid Electric Co.
699 Radio Cores

700A Radio Corp. of America
700B Radio Corp. of America
701 Radio Matertals Corp.
702 Raypar, Inc.

703 Raytheon Mfg, Co.

705 Robinson Aviation, Ine.
706 Sangamo Electric Co.
707 Sarkes Tarzian, Ine.
708 Sears Co., M. J.

709 Sears, Sterling

710 Shalleross Mfg. Co.
711 Shure Brothers

712 Sorvall, Ivan

713 §.0.8. Cinema Supply
714 Sperry Gyroscope Co.
715 Standard Electronics Corp,
716 Standard Transformer Corp.
717 Steward Mfg. Co., D. M.
718 Superior Tube Co.

719 Switcheraft, Ine.

720 Sylvania Elec. Prods. Ine.
721 Synthane Corp.

722 Taylor Fibre Co.

723 Tel Instrument Co,

724 Television Digest

725 Tinnerman Products

726 Tru-0hm Prods (Model Eng)
727 Truscon Steel Co.

728 University Loudspeakers, Inc.
729 U. S. Engineering

730 U. S, Testing Co,

731 Weller Electric

732 Wells Sales

733 Westinghouse Elec. Corp.
734 White Dental Mfg., S.S.

Refer to page 145 for page number of advertiser.

-ucts, simply enter the code numbers on the postage-free cards on the

INFORMATION ON

Capacitors

TV camera pedestals
Selenium diodes
Resistors

Nylon tip jacks
Plugs and sockets
Tube mfg. equipt.
Test instruments
Inverters
Transformers
Magnetic amplifiers
Servos & transformers
Yaeuum pumps
Crystals & FM monitors
Instruments & controls
Carbon controls
Meters & dials
Grid-dip meters
Personnel

Sockets & terminals
RF chokes

Personnel

Microwave assemblies
fon traps
Communicaiton cable
Microwave relays
Cables & jacketing
VSWR test amplifiers
Paper tubes
Antennas

Paper capacitors
Threaded cores
Thyratrons

Beam power tubes
Ceramic capacitors
Components

VR tubes

Mounting systems
Capatcitors

UHF tuners
Components
Produetion consultation
Resistance boxes
Recording heads
Portable calculators
Motion picture supplies
Personnel

TV transmitters
Transformers
Steatite parts
Tubular parts
Components
Components
Laminated plastics
Laminated plasties
Delay lines
Publication

Speed nuts
Resistors—rheostats
Steel towers
Loudspeakers
Electronie hardware
Testing Services
Soldering guns
Components
Transformer cores
Flexible shafts
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INQUIRY 'CARD Mot geod after August 1, 1952

'When the FCC '

PRODUCT INFORMATION?

Is that what you need?
LET CALDWELL-CLEMENTS GET IT FOR YOU

:Use fhese cards fo get mformahon qu:ckly...fhrough TELE-TECH

‘freeze’ was lifted, TELE TECH did not wait for
readers to ask for information, Wtﬂ'lln six hours after the official
announcement was made, every manufacturer was sent a complete,

printed list of the UHF allocahons covenng 1 '250 areas and QUOU': '

new sfchons

Now that the: freeze is off, the rush-is on — to get data on many
of the industry’s engmeermg products and services. '

NEW PHASES AND NEW MARKETS

Recent events have injected some potent factors into the planning
of most companies. For example:

The ﬁnahzmg of allocations . . . the flood of new station applica-
tions . . . the new market for UHF receivers, components and acces-
sories . . . the increase in allotments of some materials . . . the
stretch-out in defense spending . . . and the green light to @ manu-

facturing program that will have a tremendous build-up in the next

four or five years.

The industry's vision of new engineering requirements and vast
marketing possibilities, has intensified interest in many groups of
products, Among them:

UHF—VYHF—MICROWAVE STATIONS
TOWERS & TOWER LIGHTING

NEW DESIGNS OF STUDIO GEAR

HF TEST EQUIPMENT

STANDBY POWER SUPPLIES
ELECTRONIC CONTROL EQUIPMENT
RESISTORS & CONTROLS

VIDEO RECORDING
MOBILE PICKUPS
COLOR TELEVISION
MINIATURIZED PARTS
PRINTED CIRCUITS
TRANSISTORS
CAPACITORS

* FIRST—in

“Here is a service maintained as a

convenience to the industry's largest
top-level  engineering audience —
making it easy fo get the informa-

_tion you want.

TELE-TECH IS
“INFORMATION HEADQUARTERS"

“Yideo Technigues'' and “'Televi-
sion Systems™ in Annual Report on
Radio Progress by Proceedings of |LR.E.

FIRST—to publish a map of TV stations and -

natworks; specifications of microwave
relay equipment; Station & Studie
Equipment Directory; Analysis of
Armed Forces Procurement.
FIRST—in obstracts by Armed Forces Technicol
Data Digest for recommended reading
~ of militory engineering personnel,

 FIRST—radio-TY technical mogazine whose

statisticol data are reprinted by En-
cyclopedia Britannica, World Almanac,
Information Please Almanac and ather
organizafions,

TO FACILITATE YOUR OWN PLANNING
MAIL THESE INQUIRY CARDS TODAY!

e B e e e e R e AR A D D S 6 e b e T o R M e D e S e B S e b B D D N e b s e S e s T en s o S S e S e e e G

Write In boxes the code numbers of products for which
you want more Information. See listing on opposite poge.

- T .

...........................

............................................

...................................................
.........................................

..........................................
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CALDWELL-CLEMENTS, INC., 480 Lexingion Avenus, New Yerk 17
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Write In boxes the code numbers of products for which
you want more Information. See listing on eppesite page.
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Address

............................................

...................................................

Yeur nams

.........................................

Your fitle

------------------------------------------

TELE-TECH—June 1952

CALDWELL-CLEMENTS, INC., 480 Lexingten Avenues, Mew York 17
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If you want more information on products advertised in this
issue, fill out these postage-free inquiry cards and mail to

' | E L E B , E C H Radio ¢ Television ¢ Electronic Industries

TELE-TECH is the predominant technical journal of a 5% billion dollar market
in the telecommunications and electronic defense industries. In the advertising
pages as well as in editorial features, you will often get the FIRST NEWS
of important advances in products coming soon or already on the market.

ENGINEERING ADVAMNCES IN '52 — Scientists and en-
gineers oennually reveo| details of most significant de-
velopmental work at Mational Electronics Conference,
Chicago. Look for comprehensive covering of this event
in the form of summations of many of the significant od-
vances, “engineering forecasts and ouilooks, and core-
fully chosen technical reports of oubstanding paopers.

Special
Features
Coming

HOW CALIFORNIA'S ELECTRONIC IMDUSTRIES HAYE
GROWN — Engineering Directory of West Coast manu-
facturing, broadecasting, etc. Descriptions of ouistanding

military guided missile operctions. Whe's whe in man-
agement and engineering. Mobile radic in California.
Products of Californio’s component manufacturers.

STATION AND STUDIO DIRECTORY — Who's who in
manufacturing TV, FM, AM ond Microweve equipmant for
civilian and military opplications.

UHF-MICROWAVYES' EXPANDING MULTI-MILLION §
MARKET — MNew systems proving boon to ufilities, rail-
roods, oil and gos pipelines. Manufacturers gird for big
market,

Y

technical devices. Reviewing aircraft-electronic industry;

CIRCULATION 18,000 PLUS

4 . . . and will grow with the increase of manufacturers and the new TV stations to open this
Fall. Keeping apace with this growth, we guarantee a complete coverage of top-level engineers
and executives in manufacturing ond broadcasting. Also all Armed Forces procurement and
laboratory heads; all consulting engineers active in this field and the key engineering men in
communications.

Despite a progressive increase in circulation, advertisers cre guaranteed rate protection until
December, 1952,

GREATEST % OF GAIN IN ADVERTISING

—in radio-TV-electronic publications. 15 months
ending March 1952 compared with the previous
15-month period

83.6% GAIN

Caldwell- @/emmfa Jne.

480 LEXINGTON AYENUE

NEW YORK 17, N. Y.

CHICAGO—201 N. Wells Street, Chicago 6, Illinois
CALIFORNIA—Chris Dunkle & Associates, 2506 W. Bth 5t., Los Angeles 5
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Standard Frequency

(Continued from page 48)

WWYV, but reception occurs later.
Accordingly it is useful for a shorter
time than WWYV (9 hours versus 15
hours for WWYV in Jan.).

Fig. 5 shows the 10 and 15 mc re-
ception at Anchorage. The 10 mc
reception from WWVH seems to be
more variable with season than that
from WWYV. There is a definite in-
crease in the hours of reception of
WWYV beginning with June and ex-
tending until Jan., when the recep-
tion period begins to decrease. The
upper curves of Fig. 5 show the 15
Mc reception at Anchorage. Seasonal
effects are apparent. WWVH ap-
pears to be useful for a longer period
in the day than WWV,

Pata trom Los Angeles

An observer in Los Angeles, Cal.,
made a large number of observa-
tions of reception of WWVH and
WWYV from late March through
Sept. 1950. These observations pro-
vided data except for the late eve-
ning and early morning hours. As
there appeared to be very little sea-
sonal change, all data were aver-
aged and curves plotted for the dif-
ferent {frequencies of WWV and
WWVH against hours UT as in
Fig. 6.

Part Two will appear in the July
issue

NEW 316-KW VHF ANTENNA

it

Federal Telecommunications Labs of Nutley, N.J.
has announced an 80-ft., 64C0-Ib. 16-bay tri-
anguiar leop antenna fer TV channels 7 through
13, capable of handling 316-kw erp with «
power gain of 17. Complete antenna array is
fed by a singie transmission line, and sells for
about $45,000. Also available are an associ-
ated 25-kw air-cooled ampiifier which can be
driven from an existing 5-kw transmitter, o
vestigial sideband fiiter, diplexer and power
supplies for both avral and visval units

TELE-TECH * June 1952

miniature

SPEECH AMPLIFIERS

(A-428A preamplifier shown full size)

The new plug-in preamplifiers, line
amplifiers, monitor amplifiers and
power supplies used in the Altec 250A
Console are now available for general
speech input requirements in broad-
cast, recording and quality public
address systems. These amazing new
units are the smallest ever built for this
purpose and will exceed all broadcast
requirements. Each unit is of open
chassis design for easy servicing and
is supplied with a cover tray that con
be permanently mounted in a rack or
cabinet. Part of this tray is the recep-
tacle to which all connections are
made. The unit itself slides into the
tray and automatically centers its plug
with the receptacle, making all con-
nections. On the handle end of the
amplifier chassis are push buttons for
checking the space current of individ-
ual tubes even while the unit is in op-
eration. The frequency response of the
B-428A preamplifier and the A-429A
line and monitor amplifier is within one

decibel from 20-20,000 cycles.

DIMENSIONS :
A-428A; 1547 X 414" X 9
A-429A, P-522A, P-523A; 2%/ X A4l x 9¥

LANSING CORPORATION

9356 Santa Monica Blvd., Beverly Hills, Calif.
161 Sixth Avenue, New York 13, New York

All connections PLUG-IN/—————— S
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Forceful Advertising

IN THE GREAT SEPTEMBER

WEST COAST ISSUE of

Will help you sell the West
: . and the East, too!

Plan NOW to capitalize on tremendous interest in this
unique regional survey—the complete story of the dy-
namic West Coast electronic industries. Here's an un-
precedented opportunity for manufacturers everywhere
to get better established in the vital West Coast market.
Western manufacturers, too, will “put their best foot
torward” in the advertising pages of this special issue.

A major center of manufacturing and broadcasting, the
Coast is a big-volume buyer as well as maker of elec-

tronic products. So for super-effective intra-industry sell-
ing, "Go West"” with TELE-TECH in September.

OUT IN ADVANCE OF
WESTERN ELECTRONIC SHOW

The West Coast number will be out in time for wide
distribution at the Show in Long Beach, Cal., August
27-28. If you're exhibiting, you'll want to reinforce your
showing by advertising also to our 18,000 top-level engi-
neering readers. If you're not an exhibitor, all the more
reason to let TELE-TECH “represent” you «t the show—
and reach thousands of extra prospects.

Early reservations mean best positioning in
TELE-TECH’s WEST COAST NUMBER. Closing
August Tsi. . . . Out August 20th.

CALDWELL- CLEMENTS, Inc.

480 LEXINGTON AVENUE - NEW YORK 17, N. Y.

CHICAGO BRANCH OFFICE—201 N. Wells Street, Chicago 6, lllinois
CALIFORNIA—Chris Dunkle
- S ;

R
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LETTERS . ..

wow
Editors, TELE-TECH:

We read the comments on tape re-
corder wow by Boothe (TeLE-TEcH, May,
’52, p. 44) with interest. While work-
ing with one of the smaller audio firms
in the East, we ran into unsuspected
troubles in attempting to check wow,
drift, flutter and hash effects accurately
in tape transport mechanisms. For one
thing, we got wide drift readings which
seemed to have no direct connections
with circuit or tape drive shifts. We
found by means of precision vibrating-
reed frequency meters that although the
power line frequency averaged out to
60 cycles with considerable accuracy, it
had a short-time drift of up to 3 or 4
cycles, or about 6% on occasion. This
contrasts rather sharply with the small
published wow figures on high-grade
tape recorders. If one rigs up a tape-
drive precision 60-cycle power supply,
one then promptly runs into wow meter
and test oscillator drift and shift due
to power line voltage fluctuations, tran-
sients, and temperature shift effects.
This results in false drift and wow
readings, Power line transients es-
pecially cause trouble. A regulated ac
supply and a temperature oven solve
this readily enough.

Next, we got some phony flutter and
hash readings when there plainly was
no noticeable disturbance of the audio
signal itself. After some fussing about,
we finally tracked this down to a repeti-
tive power line noise signal caused by
an electric power machine operating
within the building, which by an odd
coincidence was putting out a steady
noise burst with a fundamental of just
about the 3 xc we were using for the
wow test “carrier” signal (where the
ear is most sensitive to pitch changes).
A routine low-pass filter in the power
line fixed this. By now we were giving
birth to a bouncing baby ulcer.

Some time later, after becoming
separated from this concern, the writer
thought about this Interesting little
project and came to the conclusion that
what was needed for carrying out pre-
cision wow tests, rather obviously, was
an ultra-precision duplex tuning-fork
oscillator-amplifier test rack. One would
be a 3 xc fork channel to provide an
exact and rock-stable test signal, and
the other a similar 60-cycle fork plus
power amplifier to supply an ac power
source free of frequency drift, voltage
fluctuations, transients and interfering
noise pulses. The 60-cycle output could
be used to power not only the tape re-
corder, but also the 3 xc oscillator itself
and the wow meter. The test rack could
incorporate the precision wow meter, of
course. The incoming ac power should
be regulated, preferably.

Since a wow meter is usually sup-
posed to indicate 1%, 3% and 5% wow
deviations, a battery of seven tuning
forks could be set up to indicate these
deviation limits precisely at the 3150,
3090, 3030, 3000, 2970, 2910 and 2850

TELE-TECH ¢ Jurne 1952

cycle points. The 3 x¢ precision fork is
used to set the wow meter 3 xc “carrier”
mid-point setting. In short, one is in no
position to check precision wow read-
ings unless one has an exact signal and
a precise method of powering the tape
mechanism and calibrating the wow
meter. The writer had already pur-
chased an ultra-precision 3 ®c tuning
fork in vacuum-gseal with a 1 PPM
frequency rating and a 1 PPM per de-
gree temperature drift characteristic,
and had gone about ordering a similar
60-cycle fork, when he got involved in
some biological experiments with ani-
mal magnetic, electric and infra-red
sensory phenomena and had to shelve
this little project. Perhaps some of the
audio men might find this an interest-
ing little item to fiddle around with and
do a paper on.

Tep PowEeLL

42 Nassau Road

Great Neck, N. Y.

Airborne Life Raft Originally
Developed by Edo Corp.

Editors, TeLE-TECH:

We note with interest the article in
your May, 1952, issue on Page 67, cover-
ing the A-3 and A-4 rescue boats.

We wish to make a correction in the
opening statement that the 30-ft. life
raft was developed by Westinghouse.
The boat referred to and illustrated be-
ing dropped from a B-29 aircraft is the
USAF A-3 boat designed, developed,
and manufactured by Edo Corporation.
After delivery of a considerable quan-
tity of these boats, the Air Force turned
over one Edo-built boat to Westing-
house who in turn developed the radio
control system.

AgrcHiBalp M. Brown, JR.
Vice-President,

Edo Corporation,
College Point, N. Y.

PATENT NEWS

The patents described in the following list
are some of the many patents, presently
available for licensing or sale, which may be
of interest to TELE-TECH readers. Register
numbers are those given in the Official Ga-
zette of the Patent Office. Inquiries should be
addressed to the owner of the patent rights
or other party specified below. Complete
copies of patents may be obtained from the
Commissioner of Patents, Washington 25,
D. C. for $.25 each.

Pat. 2,562,176. Electrical Selective
Control Apparatus, July 31, 1951. Sys-
tem is suitable for operating remote de-
vices or to control a radio beacon on a
navigational buoy from a shore station.
Apparatus responds to a sequence of sig-
nal pulses of prearranged length and
spacing. {(Owner) Herman H. Curry,
1514 Roswell St., Marietta, Ga. Reg. No.
46,672.

Pat. 2,557,038. Phase Discriminator,
June 12, 1951. Device demodulates phase
modulated signals, and does not require
concurrent transmission of a reference
wave. Train of sharp trigger pulses de-
rived from incoming wave trip a relaxa-
tion oscillator to produce a sawtooth
wave. (Owner) Karl F. Ross, 1054 Col-
gate Ave, Bronx 59, N. Y. Reg. No.
45,861,

Inquiries for the following patents should
be addressed to Manager, Patent Dept.,
General Electric Co., Schenectady, N. Y.

Pat. 2,527,215, Position-Type Tele-
meter Transmitter, Oct. 24, 1950. Device
comprises three parallel
plates, the center plate being divided
into three insulated sectors. Dielectric
between plates is mounted on rotatable
shaft. Voltage is applied between outer
plates. Reg, No. 40,340.

Pat. 2,528,241, Frequency Controllable
Magnetron, Oct. 31, 1950. Two or more
magnetrons are coupled so that one acts
as conventional oscillator while other
behaves like variable impedance. Sys-
tem may be used to compensate for
undesirable frequency fluctuations or to
provide FM. Reg. No. 40,347.

wwWw americanradiohistorv com

conducting .

Pat. 2528248, Wide Band Flexible
Section for Wave Guides, Oct. 31, 1950.
Flexible section for hollow rectangular
guide comprises plurality of rigid
metal discs and collars, effecting reflec-
tionless transmission. Reg. No. 40,348.

Pat. 2,529,172, Pulse Discriminating
Circuits, Nov. 7, 1950, Transient oscilla-
tions resulting from application of a
steep wave front to a damped oscilla-
tory circuit are utilized to differentiate
between pulses of different time dura-
tions. Reg. No. 40,350.

Coming Events

June 23-27—AIEE Summer Meeting,
Hotel Nicolet, Minneapolis, Minn.

August 19-22—1952 APCO Conference,
Hotel Whitcomb, San Francisco, Calif,

August 27-29—Western Electronic Show
& Convention, WCEMA and IRE,
Long Beach, Calif.

September 8-12—ISA, Tth National In-
strument Conference and exhibition,

Cleveland Auditorium, Cleveland,
Ohio.

September 22-25—NEDA, 3rd National
Convention, Ambassador Hotel, At-
lantic City, N. J.

September 29-October 1—Eighth Na-
tional Electronics Conference and Ex-
hibition, Sherman Hotel, Chicago, IIL

October 5-10—SMPTE, 72nd Conven-
tion, Hotel Statler, Washington, D. C,

October 21-23—1952 RTMA-IRE Fall
Meeting, Syracuse, N. Y.

ATEE: Amer. Institute of Elec. Engineers.

APCO: Associated Police Communication
Officers . .

IRE: Institute of Radio Engineers

ISA: Instrument Society of America

NEDA: Nat’l. Electronic Distr. Assoc.

RTMA: Radio-Television Mfrs. Assn.

SMPTE: Soc. of Motion Picture and TV
Engineers .

WCEMA : West Coast Electronic Mfrs, Assn.
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THAN ANY OTHER
TYPE OF ADJUSTABLE CORES

al shallow thread

speci

1. Reduced cost per core
2. Smaller assemblies {less
3. Simplest IF transformer core design

4, Higher Q' by elimination of metal inserts
5. Hexagonal hole design permits top tuning

6. Saving of critical material

spuace necessary)

vision, Electronic and Radio set designers are consider-
ing the advantages of the Threaded Core. Where Threaded
Core substitutions for Insert Cores oreé indicated as more
prccticobie design, greater economy, stability and betier
performance Lave been the result. Part and labor cost
reductions can easily be visvalized through the elimina-
fion of brass screw inserts an ied assembly.
Threaded lron Cores are blank-formed with screwdriver
slots or hex holes. The blank is then externaily threaded
on a centerless thread grinder. Your threaded core self-
taps itself through the serrated paper coil form.
Threaded core permeabilily is eftected bY the type of
threads selected. The 1able illustrates ihe advantages of
d shallower threads.

Tele

d simplif

selecting finer an
pERMEABILIT y : Diameter Tolerance
vs THREAD FORM L ovs. permeability
Per Cent The permeability of a
Thread Form Change threaded core is con
g et I R
WHIE 28 pirch 14 ¢ o, p. Permeabilily
W‘W\W\ 32 pitch =13 ¢ tolerance tolerance
e 28 hallow piteh = 7 : o0t in. 4%
65 3 0002 +2%

32 shallow pitch
ving the least

\ly provide the
required

T

The Q" potenﬁal: Threaded Cores ha

permeabiliiy drop during threading usua
highest w@'t as smaller coils less copper) are

to achieve the given inductance.

Threaded Core size and strength ;:é
?

Greater physical strength is attained in the Threaded Core
with the use of finer threads hecause of the etfective
larger diameter. The ratio of length 1o diameter shall not
be less than 1% to 1, nor more than 4 1o i, tor economical
core design. (Standard Diameters: 0.159; 0.181; 0.238;

0.249; 0.304.)
Radio

Al Radio Cores
cial attention to
ances resulting i
sembly costs on

Core Guality Control
duced with spe-

manufactured are pro
toler-

both mechanical and electrical
n lower incoming inspection and as-

the part of the customer.

For more detailed

% Thread-
%‘Tiﬁt Core mforma.tiond—
B e for: Samples, de-
Dgni. and Specific Costs,
Dept. TS655. Technical
Ratzy Booklet “Engireered
adio Cores” No.: T652
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He]iCOPter

e 1(u(;'eo11.tzml,ed from page 65)

g éneﬁsi sqch as are illustrated
record'in‘ .t le is a ground mobile
v approg' aken over a radial course
of terrx'lmately 2 mi. in relatively
ot te ?;n and at a frequency of
arithmic was rechded with a log-
i ffc;rﬁgf;ssmr‘l circuit. Field
to i are representréfl }lwil—:‘r:)(cess of %
e hSt pcl;lelvllﬁus_ly mentioned, pre-
tight c at1lons indicated that
encountill'ztcllnda Eef{lﬂe_ctions would be
th_an_ about 2 mi. lfsrt)aicetie g’:cr e
mitting antenna. The eﬂecl’;ani}:

initial horizontal pattern of WIZ-TV

Fig. 8:

ground reflections i
%r}lli‘;he left hand reczrgliiagﬂisrfl SFhi(;WE'I>1
Copte;ecordlr}g was made by he'li-.
copter }?t a distance of about 3.5 mi
o hte tljansmitter and at a 1425
cc;rd 1%1 a}lltltude.. The right hand re-
cord ag S ozvn in Fig. 5 was taken
course a11:) E}clitte cifﬁl tr};ﬁ circ(l:ular ot
¢ _ . 1. radius ar
iil;il;p%re State Bldg. Of parti::)l?lr:ai
Interes jlllsljche fact that this was re-
corced I 3111.:?11', .that is, without use
o garithmic compression cir-
Fig. 7 shows another
. sa
g(e)céog?ltrilg ta‘ken over an arc g;fpigogff:
0’ o the circular course. It will be
poted. at the recording is ex-
fren ff(})’ st?ooth and is relatively
tuaﬁonsm he: severe and rapid fluc-
e hadw ich might have taken
e oy strong ground reflected
sie t'een present. The absence of
o yﬂrllo 1(}:1eab1e bouncing or rockin
andset elicopter, even in gust:%;
g of’ ; ﬁgetllier with excellent pilot-
g of il ihs ip, undoubtedly contri-
i e Tilzo;)tl'l.tc':haracter of the
18S. osition o i
Eopielrf in azimuth was ;ezgfmﬁle}&
agfro S('esetll"nence to the coded markings
e Thee top margin of the record-
With. n se markings, corresponding
belowp thmmf.ant ground check points
. recorasa{)r;raaft, were placed on
trically controlledmfizifrt}fem eleC.-
of the helicopter. ® cockplt
(Continued on page 104)
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* meeting JAN specifications * * *

tticial Army, Navy and Air Force phalas, released by Dept. of Defense
officia ;

you can get DRAKE

precision-made
SOCKET and JEWEL LIGHT

ASSEMBLIES for every use—
vsvally at a saving!

HUNDREDS OF
STYLES, SIZES and

COMBINATIONS

..are already available in the DRAKE ‘ : ‘

line. It’s usually easy to select from e ' *

them the exact unit to fit your require- ;”” maintaining

ment best. But should your application need a ulf service on_non;
_ . _ ) defense orders with

special design, DRAKE can develop a unit espe- ON-TIME deliveries

cially for you .. just as we have done countless

times for our customers during more than 20 years
of specialization.
Why not write on your company letterhead for o @

samples and full data — nzow? No obligation.

DRAKE

MANUFACTURING COMPANY

1711 WEST HUBBARD ST. « CHICAGO 22,

TELE-TECH * June 1952 o3
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AMPEX ELECTRIC CORPORATION
Redwood City, California
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= /
DIPOLE /

SCREENS ~S™&

DIPOLE /

Fig. 9: Two adjacent refiectors and dipoles

The gradual dip near the center
of the recording shown on Fig, 7
resulted from one of the rather deep
nulls which were found in the hori-
zontal radiation pattern of the
antenna.

In the first series of measurements
of the WJZ-TV antenna, four trips
were made around the course. Only
one hour of flying time was required
for this work, including flight time
to and from Teterboro Airport 6.5
mi. from Manhattan.

On Fig. 8 is a polar graph of the
horizontal field intensity pattern of
the antenna as measured. This graph
is in terms of relative voltage and
is a plot of point by point averages
of the data from the four flights
around the antenna. Zero azimuth on
this graph corresponds to a line up
Fifth Ave. The lobes at 65° and
250° are in directions where the
flight course was largely over water

(-198° TO +i98°)

Fig. 10: Revised radiation source assumption

and where the 1.4 mi. radius may
not have been maintained accu-
rately., The data at 130°, 220° and
in the sector from 305° to 55° were
taken over land check points and
are considered to be of good ac-
curacy.

The field intensity variation be-
tween the lobe at 345° and the null
at 35° is 8.1 db. This variation was
considered to be excessive for good

(Continued on page 106)
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Whew vou neeo 4 Fust [Som j
—tuink of BUSS ...

Fuse Headquarters for
the Elecrronic Industries

TELEVISION « RADIO » COMMUNICATIONS
CONTROLS + AVIONICS + INSTRUMENTS é

A complete line of fuses is available. Made in
Dual-Element {Slow blowing), Renewable and One-

Time types, Sizes from Y500 ampere up.

And a companion line of BUSS Fuse Clips, Fuse
Blocks and Fuse Holders. ‘

Behind each fuse or fuse mounting are 37 years
of know-how in building products of unquestioned
high quality, the world’s largest fuse research

dataan el

laboratory and the world’s largest fuse pro-

. e

duction capacity,

e

Each BUSS Fuse Electronically Tested.

To assure proper operation in the field, each |

i
.
.
i
'éQ
and every BUSS fuse is tested in a highly éf
S
sensitive electronic device that rejects any
fuse ‘that is not correctly calibrated — oo
properly constructed and right in physical ;fiﬁé’;
dimensions. ‘;ii '
;'@* ﬁ'w*@i :
BUSS Fuses are made to Protect — =
not to Blow. il
B
g
.§§; S
B
IF ... YOU HAVE A We welcome requests to help you in selecting the proper fuse or in-

designing a special fuse or fuse mounting best suited to your conditions.
Submit sketch or description showing type of fuse contemplated,
number of circuits, type of terminals and the like.

SPECIAl PROBLEM

Qur staff of fuse engineers is at your service.

BUSSMANN MFG. CQO., University at Jefferson
5t. Louis 7, Mo. {Division McGraw Electric Co.}

Please send me Bulletin SFB containing complete facts on BUSS
Small Dimension Fuses and Fuse Holders.

USE THIS COUPON — Get A" the Facts

,
§

AT »&7 ST . PEameme e Name
ﬁgfiﬁé«@v@ P b ﬁo@@@&ﬁsé-qu_s@ o 2°.°"ﬁ"j‘§“‘§"‘:
o R b aaita e e
£ BUSSMANN M , St. Lovis, Mo, W T
SEmR e - : e M N B e
Pomm s 56; Jé‘?;ﬁ@?’&?f@ cb e b IQG&QQEHMQ s z;.“z' f‘g Company
o Mauacmes @Wcog? LETE LINE OF FUSES
v %n« HOME, ﬁn L AND INDUSTRIAL USE. @ Address
L e e w«w,@“@% Telaa R e
B e@u& wsss S b R e City State
TT-652
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TINY MIKE

High-Voltage Ceramic
Capacitors

TINY MIKE

Miniature Disc
Ceramic Capacitors

Tiny Mike is an original
Cornell-Dubilier engineering job,
inside and out! Even the ceramic body
is made by C-D, in the newest and most modern
ceramic body plant in the world. Fired in electric kilns,
and electronically controlled at every stage, these are
the most uniform and dependable ceramics ever
to be mass-produced. Write today for Engineering
Bulletins. Dept. J-62 Cornell- Dublller Electrlc Corp., *°
South Plainfield, N. J.

CORNELL- DllBII.IER
CAPA C I TORS ;

PLANTS IN SOUTH PLAINFIELD N J NEW BEDFORD, WORCESTER. AND
CAMBRIDGE MASS.: PROVIDENCE, R. I-‘.: I'NDIANAPOLIS IND.: FUQUAY
SUBSIDIARY SPRlNGS N. C. ANU SUESIDIARY. THE RADIART, CORP CLEVELAND OHIO

106

wwWwW americanradiohistorv com

operating practice. Incidentally, the
305° and 35° nulls lie in general
directions where prior ground mea-
surements had indicated abnormally
low fields. On the other hand, the
rms value of the measured pattern,
in absolute terms, was within 10%
of the calculated theoretical free
space fleld intensity. This verified
the normal power efficiency of the
antenna system.

The WJZ-TV antenna is an array.
of six vertically stacked sections,
each of which comprise four dipole
and screen reflector assemblies
mounted on the faces of a square
tower. At the time of the first series
of these helicopter measurements,
the antenna feed system was con-
nected for 90° progressive time
phasing of the array—that is, the
North radiators lead the East by 90°,
the West radiators lead the North by
90° and so on around the array. In

Fig. T1: Patterns using revised assumptions,
Solid line is measvred, dashed line computed

computing the horizontal pattern of
this array, using the classical as-
sumptions, one would have expected
the miaximum horizontal field inten-~
sity variation from lobes to nulls to
be in the order of 4 db rather than
8 db as measured. Since we were
completely confident of the wvalidity
of the helicopter measurements, we
set out to find a theoretical approach
which would bring the computed
pattern into agreement with the
measured pattern.

One of the classical assumptlons
heretofore used in computing the
pattern of an array of this type is
the assumption that the source of
radiation from a dipole-screen re-
flector assembly is at the center of
the reflector. As will be seen in a
moment, the effect of this assump-
tion appears to be most important.

Fig. 9 shows a plan view of two

“adjacent screen reflector 'and dipole
assemblies such as are used in the

type of antenna array under discus-
sion. The centers of the screen re-
flectors are seperated physically by
127 eléctrical degrees. In a givén
direction of azimuth as indicated by
(Continued on page 108)
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Truscon possesses many years of eng

n

ience

Truscon facilities for

MICROWAVE tower field.
the complete design and production of steel towers are modern and efficient

TV-

the steel AM-FM

Your phone call or letter to any convenient Truscon d

or to our home office
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Call or write today.
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11 bring you prompt
blems,
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Youngstown,
assistance on your tower pro
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.
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Steel Corporat
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TRUSCON® STEEL COMPANY subsidiary of Repubi

4

TRUSCON ... a name you can huild o

1092 ‘ALBERT STREET, YOUNGSTOWN 1, OHIO
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SPECIAL FEATURES: 5

Now available for the first time to the
manufacturers of tape recording equipment—
the TR16 tape-head provides fine quality

at exceptionally low cost. This means that you
can provide your customers with excellent
reproduction in even your lowest-priced models,
The TR16 is designed for general recording-
reproducing, pre-recorded tape, and

dictating machines.

The TR16 is the result of almost five years
experience in the development of mass
production-line techniques for the manufacturing
of magnetic recording heads. Coupling
amazingly low -cost with high-quality
performance, the TIR16 is outstanding in the
field of tape recording. Listed below are the
unique features of this magnetic recording-

playback head:

1. Low cost.

2. High quality—excellent frequency response. 6.
3. Compactness. The TR16 is only .765" wide
by .845" long by .609" thick. 7.

A. Precision-controlled track width may be
furnished with a track of from .025 to .100 8
inches.

SHURE BROTHERS, Inc. +

Patented by Shure Brothers, Inc.

Flexibility of mounting provides low cost
production assembly.

May be used for multiple-track applica-
tions.

Pin-type terminals provide assembly con-
venience and easy replacement.

Utilizes famous Shure **

piece’”” construction.

overlapped pole-

Mu-Metal shield provides very effective
hum reduction.

e

225 W. Huron $t., Chicago 10, lllinois

108

MANUFACTURERS OF MICROPHONES
AND ACOUSTIC DEVICES

Cable Address: SHUREMICRO

i
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Aflector

the two arrows, the paths from the
two reflectors to a distant point dif-
fer in length. This path difference
results in a space phase angle, alpha
(2), between the two fields which
might arrive at the distant point
from these reflectors. The actual
field intensity at the distant point is,
of course, the resultant of the vector
comhination of the fields from the
adjacent antenna elements and is,
therefore, affected by the space
phase angle. Unfortunately, the
space phase angle varies rapidly
with azimuth angle. In the case il-
lustrated, it varies between — 90°
and -+ 90° through only one quad-
rant of azimuth. This varying space
phase angle is a major cause of nulls
in an array’s horizontal pattern.
Having found by measurements
deeper nulls than would be expected
from computations, it is logical to re-
examine the classical assumption
bearing directly on space phase
angle variation, this being the as-
sumption that the center of the re-
is the source of radiation
from a dipole—reflector antenna
element. In an unpublished paper
prepared by a well known antenna
research engineer, it was reported
that the source of radiation from
this type antenna element is not at
the reflector center but rather is
more nearly at the dipole center.
On the dipole center basis, illus-
trated by Fig. 10, the radiation cen-
ters are physically separated by 280°
and the space phase angle goes
through the much larger excursion
from —198° to -}-198° within a
(Continued on page 110)

Fig. 12: Patterns after alterations indicated

adjustment error which was quickly corrected

107 B0 gbn tag

instructions caused
result below

Misunderstood
connection error with

Fig. 13:
feedline
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MOISTURE

FUNGUS

VIBRATION

SALT SPRAY
ROTATIONAL

MALLORY

WEAR

SERIES Q CARBON CONTROLS
withstand them all!

Now ... {from Mallory...you can get a carbon
control that takes the toughest service conditions
in stride. It’s the Q series Midgetrol® ... a new
version of this outstanding control, with added
features that make it applicable to the most
severe requirements:

NEGLIGIBLE HUMIDITY DRIFT: carbon is deposited
under precise control on a base material which
affords greatly improved stability under
humid conditions.

IMPROVED INSULATION: selected for unusually
high insulation resistance and extremely low mois-
ture absorption . . . thoroughly fungus-proofed.

SALT.SPRAY RESISTANCE: all metal parts pass 100-
hour salt spray test.

LONGER ROTATIONAL LIFE: hard nickel silver con-
tacts limit wear, assure long service.

For special service, these additional features can

be supplied:

WATERPROOFING: gasket-sealed shaft bushing
packed with silicone grease, and gasket-sealed panel
mounting.

VIBRATION-PROOFING: lock-type split bushing pre-
vents shaft rotation even under heavy vibration.

(Q series Midgetrols are supplied in values {rom
5000 ohms to 10 megohms in all standard JAN
tapers. Single or dual units are available, with or
without attached switch.

Wire Wound Contrels
for Military applications

Look to Mallory for Q series wire wound con-

. . now available with all the construction
Sfeatures listed for Q series Midgetrol car-

I
|
I
|
|
trols made espectally for Military service |
|
|
bon controls. |

|

Be réady for those tough applications; find out about Mallory
Q series Midgetrols now. Call or write Mallory today.

Televmon Tuners Specml Switches, Con’rrols and Res:stors

n ;M.L ‘ . Ihc. |

SERVING INDUSTRY W]TH THESE PRODUCTS .

ElecirumechumcnlwResistors s Switches # Televasmn Tunera . V:hratars

‘Elecfroc_hemlcaI—Capccﬂors s Recnflers . Memury Dzy Bai?augs |

MALLORY & CO INC,
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Famous Guns

O s peRnGEE i
U AR LA ——

Deringer Percussion Pistol,

Model 1843, product of Henry
Deringer of Philadelphia. Deringer’s
== large caliber, short barreled pocket
g 3 pistols were so popular that others imitated

them—-calling them “derringers”,
John Wilkes Booth used a Deringer lo assassinate Lincoln,

e
Trap or Doorjamb Pistol, s
Caliber.31, made by North & Couch, ¥
Middletown, Conn. This lethal litile S
device protected householders against N
burglars. Fixed to the doerjamb, with W daw

a cord running from muzzle rod to door,
the pistol fired all its barrels into any intruder.

Weller
Instant-heating

Soldering Gun for

light or heavy work. Dual heat
greatly increases tip life. Switch
instantly to high or low heat

as job requires. Pre-focused spotlights end “blind
soldering”. Exclusive tip-fastening arrangement assures
full, constant heat. High-impact plastic housing. Perfect
balance. Low-cost replaceable tips. Pays for itself in a few
months. See at your Distributor or write for Bulletin direct.

Get SOLDERING TIPS, new Weller Handy Guide to faster,

easier soldering. 20 pages fully illustrated. Price 10c at your Distribytor
or order direct.

5 G &
& Sl

SOL DER ING GUNS 829 Packer Street, Eéxston, Pa.

The Finest Soldering Tool for the Finest Craftsmen
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quadrant of azimuth. This greater
variation would cause deeper nulls.
Recomputation of the pattern using
this new assumption disclosed good
correlation between the measured
and computed patterns, particularly
with respect to lobe to null field
ratios. In Fig. 11, the solid line shows
the measured pattern; the dashed
line, the new computed pattern.

Maximum 3 db Variation

Further computations indicated
that the feeding of all antenna ele-
ments in-phase rather than in 90°
progressive phasing would result in
a horizontal pattern having a maxi-
mum of 3 db variation between lobes
and nulls. In this array, the in-phase
feed can be readily accomplished by
interchanging certain feed cables
between the two antenna junction
boxes and by insertion of a new
phasing section in one of the two
transmission lines between the
transmitter and the antenna. These
changes were made one night and
the pattern was measured by heli-
copter early the next morning. This
measured pattern is shown on Fig.
12. As you can see, it was not only
surprising but also embarrassing. It
seemed possible that the new phas-
ing section had been inserted in the
wrong line. The section was quickly
changed and the pattern was again
measured by helicopter. Fig. 13
shows the measured pattern which
was obtained this time—obviously
still more embarrassing. Within an
hour after the start of the second
measuring flight, it was found possi-
ble to deduce that the antenna feed-
line interchange had been done in-
correctly due to misunderstanding
of instructions and to deduce just

=

Fig. 14: Proper connection resulied in vastly
improved pattern, essentially circular in shape.
Solid line is measured, dashed computed

how the connections had been made.
A physical check of the connections
verified the analysis. This incident is
related to emphasize the speed and
accuracy of pattern measurements
by helicopter. Less than two hours

"elapsed from the start of the first

(Continued on page 112)
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How Superior
To menmpm{jmww

® What do you expect when you order
a tubular part with a flare or flange at
one or both ends?

Certainly you expect that the over-all
dimensions of the part will be within
certain close tolerances. You expect
that the flange or flare will be the only
distortion in the tube. You want the
flange dimensions and the flare angle
to be within the limits established
in your specification. You must be
assured that the worked areas will be
free from cracks, pits and breaks, You
probably hope that the working has
not set up unrelieved stresses to
result in premature failure of the part.

When Superior supplies the part,
you get all you expect, want and
hope for.

This isn’t a matter for hoasting. The
ability to deliver flared and flanged

parts to meet these basic requirements
is just a part of our job, made possible
by our long experience and extensive,
highly-developed equipment for per-
forming just such operations.

The rest of our job is in the field of
advice, research and development
assistance and careful problem analy-
sis to make sure that you have the
right metal or alloy for your purpose.

If you are a manufacturer or experi-
menter in electronics and have need
for a tubular part, whether it be a
simple cut and tumbled tube, a flared
or flanged part, rolled or bent, ma-
chined at either or both ends or
drilled in one or more places, tell us
about it. We can probably help you
and we’re always glad to do so. Write
Superior Tube Company, 2508 Ger-

mantown Ave., Norristown, Penna.

This Belongs in Your Reference File

. .. Send for it Today.

NICKEL ALLOYS FOR OXIDE-COATED CATHODES: This reprint describes
the manufacturing of the cathode sleeve from the refining of the base metal;
includes the action of the small percentage impurities upon the vapor pressure,
sublimation rate of the nickel base; also future trends of cathode materials

are evaluated.

Cut and Annealed. Extensive cutting equip-
ment, hand cutting jigs, electronically con-
trolled annealers and other equipment, much
of it developed within our own organization,
results in high speed, precision production
of parts.

Flanging. Automatic flaring and flanging ma-
chines are combined in Superior’s Elecironics
Division with carefully trained production and
inspection personnel who know how to do a job
right and take the time to be sure.

Expanded, Here is a part almost ready for
delivery. Simple as it looks, it may well have
been the subject of a score of operations and at
every stage the prime consideration has been
the quality of the finished part.

SUPERIOR TUBE COMPANY e Electronic products for export through Driver-Harris Company, Harrison, New Jersey e Harrison 6-4800
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TARZIAN TUNER, Model TT-7

The Model TT-7 features 12 VHF channels plus 1 or 2 UHF inputs with
appropriate UHF power switching built in. Available for 41 mc. IF systems.
(Can be supplied for 21 mec. IF systems.)

SPECIFICATIONS:

RF AMPLIFIER: 46BQ7
OSC. MIXER: 6X8
POWER SUPPLY: 135 volts at 10 ma.

250 volts at 14 ma.
6.3 volts at 0.85 amps.
GAIN: ' Into a 5 mec. 6db A\ fIF grid—
High channels 23 db min.
Low channels 26 db min.
NOISE FACTOR: As measured into a 3.0 to
3.5 me. A fIF—
9.5 db max. for high channels
8.0 db max. for low channels

IMAGE REJECTION: 40 db min. high channels
| 46 db min. low channels

IF REJECTION: 50 db min.*

RF BALANCE: 20 db min.

VERNIER RANGE: Plus or minus 1 mc. min,

Plus or minus 2 mc. max.

* Except channels 2-3 and 4 of 41 mc. tuners.

* In the UHF position, the tuner is changed to an amplifier for the UHF I.F.
Power is applied to the UHF tuner which may be either a FULL-RANGE
CONTINUOUS TUNER or a single channel UHF tuner. In either case, a
separate UHF antenna input is provided.

SARKES TARZIAN, Inc.

Tuner Division
Bloomington, Indiana
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measuring flight that morning until
the feedline connection error had
been correctly diagnosed.

Antenna Feed Lines

The antenna feed lines were
quickly reconnected in the correct
manner for in-phase feed. The pat-
tern of the in-phase antenna was
measured by helicopter. The meas-
ured and computed patterns are
shown on Fig. 14, the measured pat-
tern by solid line and the computed
by dashed line. The measured pat-
tern does not deviate from circular
by more than approximately 3 db.

To again emphasize the speed and
accuracy of helicopter measure-
ments—the work related above took
place within a period of only twenty
days, between Nov. 20 and Dec. 10,
1951. It could have been done more
quickly had not bad weather pre-
vented flying on a number of days
during that period.

Printed Assembljes

(Continued from page 40)

a ‘“puzzleboard,” Fig. 4, was cre-
ated. This consists of a harness
made up of all the circuit elements
involved, connected at the high po-
tential end only by long flexible
hookup wire, The starting point is
the conventional breadboard circuit
separate from any chassis. This is
used as a fluid three-dimensional
model, in which the free ground
ends of the components permit rapid
manipulation to the simplest layout.
Use of the puzzleboard permits
both development and design of
printed circuits to proceed at a rate
comparable with standard chassis
layout.

The circuit and a layout for an
etched 25 Mmc i-f stage is shown in
Fig. 5. Provision has been made for
feed-through busbars for heater, B--
and age. Jump connections from the
centers of the coils are unavoidable,
but all other crossovers have been
eliminated by relegating this func-
tion to the resistors and capacitors.

Silk: Sereening

In order to have a fully printed
module retaining the advantages in-
herent in the etched deck, silk
screening has been employed to
produce an RC unit on a high dielec-
tric plate (Fig. 8). This unit is fab-
ricated on material with a dielec-
tric constant of 4,000 and thickness
0.05 in. The material used exhibits
a rather high temperature coeffi-
cient; the dielectric constant at 85°C
being approximately double the

(Continued on page 114)
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eeping commumcatlons

ON THE BEAM”,

/ /

Formerly Manufactured by DOOLITTLE RADIO, ING.

The JK FD-12 monitors any four frequencies any-
where between 25 mc and 175 me, checking both
frequency deviation and amount of modulation. A

FREQUENCY
& MODULATION
MONITOR

o A ¥ S, W 4] S AT V.

truly precise instrument for communication systems!

N N g LR ——0 g S F K

N N7 LSS RATT)

NI

When used for different
bands, plug-in type an-
tenna coils provided.
Crystal accuracy guaran-
teed to be + .0015%
over range of 15° to 50°
C. Meets or exceeds FCC

requirements,

COMMUNICATION CRYSTALS for the CRITICAL!

Regardless of model, type, or design, James Knights
can provide you with the very finest in stabilized

crystals. Today JK crystals are used everywhere com-
munications require the VERY BEST.

SNV AN N/ g SN 0
i

.

QUARTZ
CRYSTALS _

- |
P

Well known to every communications man
is the famous JK Stabilized H-17, with a
frequency range of 200 kc to 100 mec.
But_this is just one crystal in the JK line.
Wirite for complete crystal catalog!

THE JAMES KNIGHTS COMPANY
SANDWICH 2, ILLINOIS
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CISION R.F. COILS,
dings and sub-os-
. 1,000

RESISTANCE
PARATOR permits
ilked operator
tast, orade, match
p fo 30 resistors
er mintte!l

PC-4 CAPACITANCE
COMPARATOR chacks,
grades, sorts all types
of condensers at pro-
duction speeds with
wnskilled labor,

strument Laboratory, Inc.

Here, in an ultra-modern plant specifically
designed for electronic production, is addi-
tional capacity you can use to advantage.
Clippard’s efficient new home assures
prompt, economical manufacture of R. F.
coils, windings, sub-assemblies and special-
ized instruments for electrical and elec-
tronic testing or measurement to meet your
most exacting requirements.

Clippard design, production and control
engineers specialize in production runs of
1,000 to 10,000,000 units of laboratory
accuracy. Clippard experience can also
save you size, weight, critical materials,
money, assembly problems and produc-
tion delays.

Make the new Clippard plant a time and
money-saving addition to your facilities.
Free your production lines for more prof-
itable work. Get precision coils and sub-

assemblies or specialized instruments
quickly and economically. Send us your
problem, a sample, specifications or other
details for a prompt solution or quotation,

NOwW!
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value at 25°C, with the “Curie” in-
flection falling at 74°C. However,
this material is adequate to nearly
all bypassing and coupling functions.
In the card shown for a 2nd video
i-f stage there are a 0.001 uf heater
bypass and two 0.005 uf bypass ca-
pacitors for cathode and screen. The
capacity areas on the face of the
ceramic as well as all connective
wiring have been produced by silk
screen stencilling with conductive
silver ceramic’ decorating paint. The
second plate for all capacitors is
formed by a substantially continu-
ous silvering of the reverse side of
the high dielectric card. On this, the
ground side, windows are provided

0.05in. CERAMIC
DIEL. CONST. 4000

REVERSE

SILVERED
AREAS

830 |°

RESISTORS

GROUND TAB

1

Fig. 8: RC card silk screened on dislectric

in the metzallization opposite resistor
areas on the front to reduce what
might be a prohibitive stray capaci-
tance. The pattern on the ground
side is non-critical and is, therefore,
produced by a permanent spray
painting mask of simple design
rather than by a second silk screen
printing. Curing of the metallizing
paint is feasible by batch firing in a
muffle or in a continuous ceramic
decorating lehr.

The three resistors on the card are
produced by silk screening printing
of a resin-graphite-lampblack mix-
ture. Curing and protective coating
as well as the composition of the
mixture are closely controlled in
processing to give resistors of ac-
ceptable commercial stability. The
screening is done by an all-metal
screening fixture of improved design
in which the motion, angle, pressure
and speed of the squeegee are con-

- trolled with precision adjustments.

Attempt is thus made to remove all
variables in the process which might

(Continued on page 116)
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Ever try to price-tczg precision?..

Absolute precisionina vital instrument—what’s
it worth?

... to the bomber pﬂot trusting to Kolls-
man, instruments checked to one-ten-thou-
sandth of an inch for accuracy.

. i t@the ship’s captain, banking all on the
precision of his Kollsman sextant.

At times such as these, can precision ever be price
tagged? Yet 1ts vital presence, or absence, 15 oft-
times the margin between victory or chaos.

Today—to maintain a free, strong America

ELMHURST, NEW YORK

e o e e e e s S e e e et r h T e e mm e e i GO

KoLLsSMAN INSTRUMENT CORPORATION

Kollsman 1s devising, developing and manufac-
turing Instruments of utmost precision, depend‘
ability and quality in the felds of:

Aircraft Instruments and Controls ¢ Min-
iature AC Motors for Indicating and
Remote Control Applications  Optical
Parts and Optical Devices ¢ Radio Com-

munications and Navigation Equipment

And to America’s research scientists, seeking the
answer to problems of instrumentation and con-
trol—the facilities of Kollsman Research Labora-
tories are immediately available.

GLENDALE, CALIFORNIA

SUBSIODIARY OF

Standard collL PRODUCTS €O, INC.

TELE-TECH * Juae 1052
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new HEPPNER

HEPPNER

3 speker

sl

with excrLusive “no-rub’” voice coil

THE PERFECTLY ROUND “N0-RUB” VOICE coIL (an Exclusive feature) is manu-
factured by keeping each coil on a separate hardened steel sleeve during
winding and all other pre-assembly operations. Each coil is thus perfectly
round when installed in the speaker. There are no egg-shaped coils to
cause “rubs.”

ABSOLUTE UNIFORMITY TG YOUR SPECIFICATIONS BECAUSE:—

Voice coils are multiple wound by automatic machine.

Metal stampings are completely designed and manufactured in
the Engineering, Tool, Die and Punch Press Dept’s.

An exceptionally thorough final inspection.

SPEAKERS CAN BE SUPPLIED WITH -

Round or square frame.

.68 0z., 1 oz., 1.47 oz. or other standard Alnico P.M. sizes.
Plugs, Transformers and/or brackets to your specifications.

Other speaker sizes available with these same features are:—
3157, 47, 5”7, 4"x6"”, 61%", 8”, 10", and 12~

UNUSUALLY FAST DELIVERY-—WRITE TODAY FOR FURTHER INFORMATION.

Representatives:

James €. Muggleworth

MANUFACTURING COMPANY

Round Lake, lilinois (50 Miles Northwest of Chicago)
Phone: §-2161

SPECIALISTS IN ELECTRO-MAGNETIC DEVICES

116

506 Richey Ave., W., Coliingswood, N. J.

Ralph Haffey
2417 Kenwood Ave., Ft, Wayne 3, Indiana

Irv. M. Cochrane Co.
408 So. Alvarado 5t., Los Angeles, California

wwWw americanradiohistorv com

result from manual operation. After
screening, the resistors are cured,
insulated, and again baked.

The resistors on the card illus-
trated are simultaneously printed
from the same mixture, and three
values being determined by varia-
tion of the length-width ratio only.
This is sometimes referred to as the
“aspect ratio.” The 1 K agc resistor
has a square aspect which shows
that the mix used basically pro-
duces carbonaceous films having an
area resistivity of 1,000 ohms per
square. Lengthening the resistive
area so that the aspect ratio is 6:1
gives the 6 K input resistor; and
making a very wide but short area
enables the production of the 83
ohm cathode resistor, which has an
aspect ratio of about 1:12. The total
range of resistor value on this ecard,
from 83 to 6,000 ohms, is thus a little
over 72 times, This approaches the
practical limit of variation in resis-
tors which may be printed on the
card from one mixture. Considera-
tion must also be given in the de-
sign of printed resistors to see that
there is a total area adequate to dis-
sipate produced heat; a conserva-
tive standard is 1 watt/sq. in.

Resistor Funcilioning Lengihs

It may be noted in the layout of
the RC plate above that the func-
tioning lengths of the resistors are
set by the spacing of the contacts
formed by the conductor pattern,
while the widths are set by the pat-
tern in the resistor stencil. This pre-
sents an additional problem of
printing metallization and resistor
mix in registration. Absolute regis=
tration between the two superim-
posed patterns is not of great inter-
est but control of the de facto regis-
tration of successively printed sam-
ples is necessary to keep resistor
variation within tolerance limits.
This is accomplished by two regis=
ter pins on the work holder of the
screening fixture plus vacuum
clamping which holds the work
against these pins. Screen stencils
for both capacitor and resistor areas
are made on conventional bichro-
mate sensitized film which adheres
to the screen after contact exposure
and washing out. Preparation of
masters by drawing and photo re-
duction is identical to the procedure
used for the etched copper laminate
section,

Performance

The performance of unitized
stages made up of the combined
etched and silk screened compo-
nents was checked by measuring
overall response and i-f response in

(Continued on page 118)
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STEATITES

1. Steatite, under the familiar trade name
“Lavite”’, is not a universal ceramic — but
a product under perpetual research and re-
development in the Steward laboratory.
Therefore it claims individually superior
features.

2, Being a private research — although in
a general classification — you are assured
of 2 more satisfactory product at lowest
cost.

3. Parts (trimmer bases, coil forms, strain
reliefs, tube base sockets and hundreds of
others) produced of “Lavite” Steatite may
be extruded, pressed or machined to pre-
cision specifications.

4. Selection of specific properties is no
problem —nor is quantity on quick
delivery.

5. There is no obligation for recommen-
dations as to the use of “Lavite” Steatite in
your dielectric ceramic parts — send your
specifications.

D. M. STEWARD MANUFACTURING (O.

3608 Jerome Avenve Chattansoga, Tennessee

Sales Offices i Principal Cities

o Ask for booklet giving
characteristic data on
all "Lavite’” Ceramics—
(“Lavite” Steatite, " Lav-
ite” Titanates, “Lavite”
Ferrites, and others).
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Pressure Measurement-

0-50,000 psi

WITH ACCURACIES TO .01%

METHOD: Direct reading digital indica-
tion of pressure variation is obtained by
using the Berkeley EPUT (Events-Per-
Unit-Time) Meter in conjunction with
a pressure sensitive frequency generator.
The sensing element emits a frequency
which varies with pressure. This fre-
quency is transmitted to the EPUT Me-
ter and read directly on an illuminated
front panel. The EPUT will count for a
precise 1 second period and then read
out for 1 second, thus providing inde-
pendent samplings during alternate 1
second intervals.

ADVANTAGES: Minute variations of fluid
pressures may thus be detected with ac-

curacies to .01%. Remote indication can
be obtained by telemetering over any de-
sired range, or by cable transmission up
to distances of 15,000 feet.

The sensing element is small in size
(approx. 1" x 1”7 x 3”) and extremely
rugged in construction to permit mount-
ing under practically any field or lab-
oratory condicion. This system then
provides extreme utility, maximum safe-
ty factors, speed, accuracy, and simpli-
city of operation.

EQUIPMENT: A number of pressure sens-
ing elements are available to accommo-
date various ranges of pressure from 0
to 50,000 psi. Several different models
of the EPUT Meter may be used, de-
pending upon the desired pressure range
and the degree of accuracy required.
Modifications of this equipment are
available to provide extended time base
for even greater accuracy and extended
range, special mounting, explosion-proof
housing, and other special facilities.

SPECIiFICATIONS

MODEL 554 MODEL 556
RANGE 20-100,000 cps 20-100,000 cps.
ACCURACY + 1 cycle “"?a;g'r‘:feﬂ%g‘)“ty
TIME BASE 1 second 1 second

SHORT TERM STABILITY

Standard crystal—1 part in 10°%
Oven crystal—1 part in 10s

Line voltage stability

POWER REQUIREMENTS

105v.-130v., 60c., 175w.

105v.-130v., 60c., 125w.

(any mﬁrlé”form) 0.2-50 volts rms (pos.) 0.2-50 volts, rms (pos.}
DISPLAY Direct reading digital—variable 1-5 seconds
DIMENSIONS 203" x 101" x 15” 1658" x 1014" x 127"

PANEL Standard rack 19" x 834"

153" x B34"

PRICE

$560

This is one of many broad applications wherein Berkeley instruments
can provide direct reading digital presentation of information at

extremely high orders of accuracy.

For literature and data, please write for Bulletin P-554-T

a Sylvania Model #1-387 receiver,
with. substitution of printed for
standard stages. The performance of
the second video i-f module is rep-
resented by test results shown in
Fig. 9. The solid curves are for a
circuit containing the printed stage,
and the broken curves for a set
with all standard components.
Measurement of i-f response was
made by injection of signal at the
mixer plate in the tuner, and the
point-by-point plot of de potential
produced at the 2nd video detector.
Overall response was checked by a
309% modulated signal fed into the
tuner on Channel 4 setting and the
output of the second video detector
read by VIVM.

The performance of the printed
stage in terms of response is equal
to or better than the standard as-
sembly. The skirts of both responses
are down on the sound side and the
bandwidths through the printed
stage are adequate at the —3 db
level. The difference at the top of
the curves is of little significance
except that it indicates that the

OVERALL RESPONSE

PICTURE SOUND
CARRIER

CARRIER

o

Lo

OUTPUT VOLTS (RMS)

OUTPUT VOLTS (RELATIVE)
n =

—~—— PRINTED CIRCUIT
-~--- STANDARD CIRCUIT

Fig. 9: Comparison of response characteristics
of printed and standard 25 mc i-f circuits

alignment of the staggered circuits
could be slightly improved. During
development of the RC plates some
difficulty was encountered by signal
being bypassed by stray capaci-
tances about the 6K input resistor.
This situation was corrected by re-
design of the layout of the silvered

Be/z/zefeq Scientific Corparation

2200 WRIGHT AVENUE « RICHMOND, CALIFORNIA

(Coniinued on page 120)
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494 feet above Philadelphia’s
- busiest streets

Most city building codes are
easily complied with, but na-
ture’scapricesareunpredictable.
So, when both the building’s
owners and WPEN’s engineers
laid plans for a new AM-FM
station atop their new mid-
town building they called on
Blaw-Knox to design, fabricate
and erect a safe antenna tower.
Their choice was based on the
fact that Blaw-Knox has an un-
equaled record for successful
tower installations in congested
areas. WPEN’s structure is de-
signed to carry the additional
load of TV bays if and when
required.

BLAW-KNOX DIVISION

OF BLAW-KNOX COMPANY

2017 Farmers Bank Building
Pittsburgh, Pa.

Graybai

< OIS iV 10D FRINGIPRL GiiEs
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BEAM POWE

ANPLIPIER

ANOTHER RELIABLE ELECTRON TUBE RUGGEDIZED BY

ECL/IPSE-PIONEER

INCREASED GETTER CAPACITY

TRIPLE MICA SUSPENSION
~

INSULATOR _|
CAP

INSULATOR —¢

HEATER

CATHODE

SOLID ALUMINUM OXIDE
HEATER INSULATOR ME-
CHANICALLY SEPARATES
HEATER FROM CATHODE
TO ELIMINATE SHORTS

DOUBLE WELD CONNECTIONS
SLEEVED HEATER CONNECTIONS

® We are not in the standard vacuum tube
business, but we are in the business of
developing and manufacturing a reliable
line of special purpose electron tubes—tubes
that will serve and meet the stiff and varied
operational requirements of aviation, ord-
nance, marine and other fields of modern
industry. Typical of these are receiving type
tubes such as Full-Wave Rectifiers, R-F
Pentodes, Twin Triodes, and the Beam
Power Amplifiers illustrated above and de-

METAL GROMMET MICA
REENFORCEMENTS

MULTIPILLAR SUPPORTS

PILLAR SUPPORT

SHORT RUGGED
MOUNT IMPROVES
SHOCK RESISTANCE

ARC-RESISTANT MELAMINE BASE
WITH INTER-PIN. BARRIERS

scribed below. All of these tubes are ex-
hausted on a special automatic exhausting
machine capable of extra high evacuation,
and are aged under full operating and vibra-
tion conditions for a period of 50 hours. In
addition to the tubes described above,
Eclipse-Pioneer also manufactures special
purpose tubes in the following categories:
gas-filled control tubes, Klystron tubes,
spark gaps, temperature tubes and voltage
regulator tubes.

ook ror 7he PIONEER wmark oF quatiry
REG. U. S. PAT. OFF.

RATINGS
Heater voltage—(A-C or D-C)..... 6.3 volis
Heater current ......... P 0.5 amps
Plate voltage—(max.) ........... 300 volts
Screen voltage—(max.) ......... 275 volts
Plate dissipation—(max.}......... 10 wotts
Screen dissipation—{max.) ........ 2 watts
Max, heater-cathode voltage. .. .. 300 volts
Max, grid resistance ........ 0.1 megohms
Warm-up time . ..ovini i, 45 sec.

(Plate and. heater voltage may be
applied simultaneously}

TYPICAL OPERATION
Single-Tube, Class Ay Amplifier

Plate voltege ................. 250 volis
Screen voltage ............... 250 volts
Grid voltage .. ...y, —12.5 volts
Peak A-F grid voltage........ .. 12.5 volts
Zero signal plate current....... veo-45 ma
Max. signal plate current. . ......... 47 ma
Zero signal screen current......... 4.5 ma
Max. signal screen current. . ....... 7.0 ma
Plate resisteance . ..... o .45,000 ohms
Transconductance ..... 4,000 umhos
Load resistance ......... . .5,000 ohms
Total harmonic distortion............. 8%
Max. signal power output....... 4.0 watts

PHYSICAL CHARACTERISTICS

.......................... e s e e T
Max. overall length............. .. .o vens
Max. seated height. ............ ... ... ...,

Other E-P precision components for servo mechanisin and computing equipment :

Synchros * Servo motors and systems * rate generators ® gyros ¢ stabilization
equipment ¢ turbine power supplies and remote indicating-transmitting systems.

For detailed information, write to Dept. B

ECLIPSE-PIONEER DIVISION of

TETERBORO, NEW JERSEY

?’m{?’\/

AVIATION CORPORATION

Expert Soles: Bendix International Division, 72 Fifth Avenve, New York 1, N Y.
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ground area on the reverse side as
well as by shortening the printed
connections to this resistor.

The combination of etched and
silk-screened portions of the as-
sembly into a complete module is
shown in Fig. 6.

Assembling of all parts including
the tube clips and connections to the
coil centers is done by dipping in
solder. The coils are protected dur-
ing dipping by an adhesive paper
mask.

The RC card is provided with legs
which fit into punched holes in the
etched -plate, thus dispensing with
wire leads. All crossovers have
been eliminated from the layout ex-
cept the necessary connections to
the coil centers. For illustration
purposes the etched plate is shown
reversed with respect to the other
parts, the RC card, tube and coil
connections going above deck with
all protrusions on the etched lower
side for convenience in soldering.
The brass tuning slug {(not shown
in Fig. 8) is inserted in the threaded
hole in the bifilar i-f transformer.
Tuning may be done with the head
portion on either upper or lower
side of the etched deck.

As a module of construction, the
manner of connection to the next
stage is of vital importance. A butt
joint of the etched plates is affected
with a punched dovetail between
sections which is supplemented by
a single screw and a pronged nut
plate fastened through the ground
bus. This arrangement holds two
adjoining plates quite rigidly in all
dimensions so that the abutting con-
ductors may be soldered directly
together without wire. This may be
done in the same dip-soldering, -
during which .the RC card is at-
tached, so that at least two modules
may be assembled and joined simul-
taneously. While this joint has
proven satisfactory to normal han-
dling it is anticipated that improve-
ment may be made by interleaving
or dovetailing conductor ends.

Extension of the principles em-
bodied in this i-f stage to the over-
all unitizing of a receiver is illus-
trated in Fig. 7. Here, three of the
interlocked etched panels, which
replace the conventional steel deck,
are shown in place in a pair of alu-
minum channel strips. Such chan-
nels are used as a rack into which
unit assemblies may be inserted
vertically as well as in both planar
dimensions.

It is believed that such a module
represents a considerable saving in
critical materials as well as offering
a method for more close integration
of printed components and methods
into receiver manufacture.
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for every radio and
electronic application

SANGAMO Capacitors have been the choice of
discriminating users for a quarter of a century.
Radio servicemen, amateurs, electronic engi-
neers, the Armed Services —all testify to the
design, construction, honesty of characteristics,
and conservativeness of ratings of Sangamo
capacitors.

ArmedServicgs ‘ MARION, ILLINOIS

IN CAMNADA

0052-3 SANGAMO COMPANY LIMITED, LEASIDE, ONTARIO
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I. S. Coggeshall, past-president, IRE,
who has been general traffic manager
of Western Union Telegraph Co., has
been appointed director of planning of
international communications. A vet-
eran traffic official, he was assistant to
Western Union’s -traffic vice president
for many vears before transferring to
international telegraph work, He has
served as one of several communica-
tions liaison officers to the Navy De-
pariment, performing outstanding serv-
ice for the Navy.

Freeman A, Spindell, chief engineer
of Browning Laboratories, Inc., Win-
chester, Mass., has been elected to the
office of vice-president. In addition to
his new duties, Mr, Spindell will retain
his responsibilities as chief engineer.

Dr. Alan Hazeltine, has been elected
president of Alexander C. Humphreys
Foundation. The foundation was or-
ganized a year ago to honor the mem-
ory of Dr. Humphreys, second president
of Stevens Institute of Technology.

R. T. Capodanna has been elected
vice-president in charge of engineering
of Emerson Radio & Phonograph Corp.
He has been director of engineering at
Emerson since October, 1949.

Carl W. Concelman, {formerly chief

-
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engineer at Industrial Products Co.,
Danbury, Conn., has been named man-
ager of the Electronics Division, Men-
delsohn Speedgun Co., Inc, of Bloom-
field, N. J. :

Frank W. Godsey has been named
manager of four operating divisions of
the Westinghouse FElectric Co.: X-Ray
and Electronics Div.; Air Arm Div.,; and
Special Products Development Div.
Walter Evans, Westinghouse vice presi-
dent, has relinquished his duties with

these divisions in order to devote all of

his time to the management of West-
inghouse radio and television interests.

Welcome W. Bender has been ap-
pointed chief electronics engineer at
The Glenn L. Martin Co., according to
an announcement by William B. Bergen,
vice president-chief engineer. Mr. Ben-
der supplants John M, Pearce, resigned.
The new chief of electronics engineer-
ing activities joined the Martin Com-
pany in 1939, shorily after receiving his
master’s degree at the Massachusetts
Institute of Technology.

Edmund G. Showerwill head the Na-
tional Union Radic Corporation’s new
transistor division to be engaged in the
manufacture of germanium and silicon
diodes and transistors of both the point-
contact and junction types. During his
affiliation with the Bell Telephone Lab-
oratories, he set up the company’s initial
transistor production line. On leave of
absence from Bell Telephone Labora-
tories from 1943 to 1946, he served in
the Navy. As a member of Buships, he
had charge of coordination of electron-
tube design for the Naval Establishment
with the Army, Air Force, Marine and
Allied Agencies.

A. V. Loughren, vice-president of
the Hazeltine Electronies Corp., has
been appointed a vice-chairman of the
National Television System Committee
to replace Donald G. Fink who has re-
signed as a wvice chairman.

James F. Cosgrove is announced as
sales manager by Product Development
Co., Inc., Kearny, N. J., for PRODELIN
broadband coaxial cables and high gain
transmitting antennas, featuring “Job
Packaged” microwave installations.

FROM AUDION TO TRANSISTOR

Dr. William Shockley, who directed Bell Labs
transistor development, examines audien in-
vented in 1907 by Dr. Lee de Forest {r) during

recent  rieefing. The venerobie vacum tube
pioneer is holding a recent ftransistor unit
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Selenium-lntelin Bivision —Cliftan, N, 1.

WHATEVER your requirements for high frequency coaxial cables—
look to Federal — America’s top source of regular RG types and pio-
neer source of low temperature RG types. Federal was first to develop

the latter . .. first to produce it in tremendous quantities.
Federal’s complete line of coaxial cables is backed by years of

unique experience, rigid quality control and modern manufacturing
methods . . . assuring the utmost in durability and dependable per-

formance.
For “a better cable for every high frequency application”. ... for

prompt delivery ... look to Federal!

COMPLETE COAXIAL CABLE ASSEMBLIES zlso are available from Fed-

eral ... to meet your requirements. This new service offers the same “Precision
Production” that made “Federal” the outstanding name in H-F cables. Write

today to Dept. D-866.

Manufacturer of America’s Most Complete Line of Solid Dielectric Cables

o

FEDERAL TELECOMMUNICATION LABUA- 1
TORES, Nutley, N.J.....aunit of §
IT&T s world-wide research and f

SELENIUM-INTELIN DIVISION
100 KINGSLAND ROAD, CLIFTON, NEW JERSEY

In Canada: Federal Eleciric Manufacturing Company, Ltd., Montreal, P. Q.
Expert Distributors: International Standard Electric Corp., 67 Broad St., N. Y.

¥, engineering arganization. 4
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POWER WAVEFORMS

{Continued from page 61)

electronic equipment, particularly
radar, by theoretical means. An
analysis showed, however, that this
method led to too many mathemati-
cal difficulties, involving the use of
Laplace transforms, for example.
Equivalent circuits could not be used
because assumptions would have to
be made which would render the
method useless so far as the effect
of harmonics is concerned.
Experimental means, therefore,

appeared to offer the most promising
method of determining adequate

wave form specification. A power
source was needed in which the
generator wave form could be con-
trolled; that is, where all harmonics
could be controlled both in ampli-
tude and phase angle. As an ap-
proximation, a power source was
used which consisted of two genera-
tors and provided the fundamental
and third harmonic of 400 and 1200
c.p.s., respectively. They were both
driven from a single drive-stand
through a specially designed gear
box which maintained proper phase

EQUIPMENT

2030 SUNSET BOULEVARD
CRESTVIEW 4-5171

124

Complete: AMPEX

INSTRUMENTATION RECORDING
IN STOCK FOR
WEST COAST USERS

ST

A, COMPLETE STOCK OF
MMM TELEMETERING TAPES

78

Consult OUR ENGINEERING STAFF WITH
YOUR MAGNETIC TAPE PROBLEM

V78

Bing CROSBY ENTERPRISES, INC.

ELECTRONICS DIVISION

LOS ANGELES 46, CALIFORNIA
BRADSHAW 2-2771
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relations hetween the wave compo-
nents. The two generators were con-
nected in parallel through filters
which prevented them from short
circuiting each other and helped 1o
remove unwanted harmonics. These
filters were designed to supply
power to a 12-ohm load.

Using this power supply, electrical
equipment could be operated under
various wave forms by changing the
magnitude and phase relation of the
third harmonic. If any conditions for
unsatisfactory operation could be
found, then the wave form of the
load voltage could be analyzed to
determine what factors are respon-
sible and to find what method of
specification, would eliminate the
difficulty. A standard airborne radar
was operated from this power sup-
ply with various wave forms con-
taining third harmonic amplitudes
of approximately 10, 15 and 20%.
The phase relation between the
fundamental and third harmonic
was varied at 10° intervals through
360°. The rms value of the load volt-
age was held constant at 115 volts.
The wave forms as seen on an oscil-
lograph were recorded on 35 mm
film and voltages existing in various
parts of the radar including both
regulated and unregulated power
supplies were recorded.

There was no sign of malfunction-
ing of the radar throughout the test.
Regulated voltages remained within
0.5% of their average values. The
outermost range markers did not
vary more than % in. Two voltage
wave forms representing the flattest
and most peaked wave were ana-
lyzed for harmonic content, crest
factor, form factor and deviation fac-
tor. It was noted. that the peaked
wave contained noticeable fifth,
seventh and eleventh harmonics
which were not present when a re-
sistive load was substituted for the
radar. It was also noted that the
radar load current contained many
harmonics even for a sine wave
voltage input.

In these tests, the radar was sub-
jected to wave forms in which the
crest factor exceeds the maximum
tolerances prescribed in the genera-

tor specifications MIL-G-6099 and

also the general specifications for
electronics equipment 16E5(Aer).
The third harmonic exceeded the
maximum amount allowed in the
generator specifications by up to
four times; yet this radar operated

without any difficulty.

It was necessary to readjust the
magnetron current as the wave
varied; however, this was to be ex-
pected and a rheostat was made
easily accessible for this purpose.
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“Procurement Guide’ as
21 x 30-in. Wall Chart

For the convenience of readers who
would like to mount as a wall-chart the
complete ‘“Military Radio~Electronic
Procurement Guide” which forms Sec-
tion 2 of this issue, the publishers of
TeLE-TECH have arranged to reprint a
limited number with all names and
features on one side of a sheet 21 by
30 inches—thus showing at a single
glance all details of Navy, Signal Corps
and Air Force Electronic Procurement.

The price of this 21 by 30-in. wall-
chart reprint is $1.00. Orders should be
addressed to Tere-TEcH, 480 Il.exington
Ave,, New York 17, N. Y.

Television Checks
Airport Weather

With the co-operation of DuMont
equipment, the U. S. Weather Bureau
is conducting daily tests at the Wash-
ington, D. C., National Airport, to de-
termine how television can increase air
safety by checking up on the variations
in visibility over the field of a large
airport.

The Weather Bureau is of the opinion
that, in some cases, a pilot in the glide-
path coming in for a landing may get a
different view of runway visibility con-
ditions from those reported from the
normal chservation point atop the ad-
. ministration building. But with runways
over 5,000 feet long, even the observers
about 2,000 feet away cannot see the
whole stretch of runway in fog or low-
hanging “soup.” So a TV camera is sta-

" tioned at the take-off point where it
can “cover” every landing. As the
camera operates, meteorologists see the
televised image simultaneously on a
monitor TV screen in the weather ob-
servatory. The TV camera crew can
talk back and forth to the observatory
over a microwave relay system.

MICROWAVES AT SEA

i

After a shakedown rruise in the Caribbean Sea,
the Voice of America’s sea-going broudtasting
station Courier {page 41, April 1952 TELE-TECH)
has sailed for an undisclosed destination to
perform final fests and initiate transmissions
to Soviet dominated areas. Shown above are
the parabolic antennas for point-to-point re-
lay from the 960 MC microwave system manu-
factured by the Link Radio Corp., New York, N.Y.

TELE-TECH * June 1952

/066’/0/.5'7.‘5' IN RADIO, T-V,
AND ELECTRONIC COMPONENTS

A—R. F. Filter unit (special military
application)

B—I. F. Transformer

C—Horizontal width coil

D—Video peaking coil

E—Flyback transformer conventional fype

F—Flyback Transformer high efficiency
auto-transformer

G—Puatented high voltage corond free
tube socket assembly

H—Patented feed-thru interlock assembly

[—Exclusive design duo decal sector
assembly

J—Duo-decal assembly for electro-static tube
K—Special wiring harness (ARC-27)

RAYPAR also manufactures all sorts of 1. F. and R. F.
windings, such as antenna coils, oscillator coils, R. F. chokes,
flyback transformers, width coils, linearity coils, video peak-

ing coils, filter assemblies, and special purpose R, F. coils

of any type or construction.

Our special products division handles all government
contracts such as chassis assemblies, cable harnesses, ter-

minal boards, and special purpose test equipment.
R

1
i
¥
&

RAYPAR W oepiioritid

7800 ‘WEST ADDISON STREET e CHICAGO 34 , ILLINOIS
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Floating Action! for all
TV Cameras

“BALANGED”
TV TRIPOD

This tripod was engi-
neered and designed ex-
pressly to meet all video
camera requirements.
Previous concepts of gyro
and friction type design
have been discarded to
achieve absolute bal-
ance, effortless opera-
tion, super-smooth tilt
and pan action, depend-
ability, ruggedness and
efficiency.

Below:

3-wheel portable dolly with
balanced TV Tripod meunted.

Complete 360° pan without
ragged or jerky movement is
accomplished with effortless
control. It is impossible to
get anything but perfectly
smooth pan and ftilt action
with the “BALANCED” TV
Tripod.

Quick-release pan handle ad-
justment locks into position
desired by operator with no
“play” between pan handle
and tripod head. Tripod head
mechanism is rustproof, com-
pletely enclosed, never re-
quires adjustments, cleaning
or lubrication. Built-in spirit
level. Telescoping extension
pan handle.

Write to Dept. T for further

FRANK T. ZUCKER

merA EQUIPMENT

particulars
€L

1600 SADADWAY MEW YDRK CITY

FOR QUALITY - QUANTITY—QUICKLY

RADIO FREQUENCY
CONNECTORS

® Dage specializes in the manufacture
of the finest in Type BNC, Type N and
special radio frequency connectors.
Your requirements for radio frequency
connectors will be met quickly and ef-
ficiently by Dage. All Dage connectors
are manufactured in strict accordance

, with military specifications. Write Dage
UG-21B/U

; today.
UG-188/U .

UALITY \ St
il @/ [7d oacE ELEcTRIC cOMPANY, INC.

67 MNerth Second Sireet = Beech Grove, Indiana
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' Lightning Protection

(Continued from page 60)
ductor and the coaxial line, copper
wire as small as No. 10 gauge has
been used successfully for parallel-
ing purposes. In general, the surge
current divides about equally be-
tween the line and the parallel con-
ductor and crushing is unlikely to
occur except with unusually heavy
surge currents.

With the smaller size lines or
when the distance between the tower
and the station is relatively long, it
may be desirable to run the line in
metallic conduit. At the tower end,
the conduit and the coaxial outer
conductor should be commonly
bonded to the tower structure and
in the building the conduit and
coaxial outer should be connected
to the station ground bus. The con-
duit, in addition to giving mechanical
support, provides additional conduc-
tivity in parallel with the coaxial
line, materially reducing the possi-
bility of crushing. However, there
have been field reports of lines being
crushed by water freezing in such
conduit runs so precautions should
be taken to prevent the accumula-
tion of water in them.

Land Communication Facilities

Remotely controlled fixed stations
are common in g mobile system and
consequently the land communica-
tion facilities are a vital link in the
service. These stations are frequently
in isolated locations where the an-
tenna and connecting facilities are
highly exposed to lightning. When
the communication circuits are
brought in by open wire, the protec-
tion problem is somewhat less than
when small size cable is used. Al-
though open wire will withstand
relatively high lightning potentials,
protection must be provided to
equalize potentials where such cir-
cuits enter the station or connect
with cable. At the station, all con-
ductors should be connected to the
station ground through discharge
gaps. When open wire connects with
cable, it is well at that point to pro-
vide a discharge gap between the
sheath and each conductor in the
cable. In addition to the gaps,
grounding of the sheath at the junc-
tion will increase the protection and
is particularly desirable in the case
of small diameter cables having high
sheath resistance,

An open wire line on jointly-used
poles with a multi-grounded neutral
power line having an operating volt-
age above 2800 v. rms to ground
should be provided with gaps having

(Continued on page 128)
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Priced Right!
WIRE FORMS =] | |5

& Metal Stampings SCREWS

High-speed, quality production with

custom-made precision. Wire formed )

to any shape for every need. N
IMMEDIATE CAPACITY FOR
DEFENSE SUB-CONTRACTS

e iy i el Elco Screws are Good Screws

Perfect straight lengths to 12 ft.
.0015 to .125 diameter
WIRE FORMS
.0015 to .080 diameter
SMALL METAL STAMPINGS
.0025 to .035 thickness
062 to 3 inches wide

Specializing in Production of Parts
for Electronic and Cathode Ray Tubes

Write for illustrated folder.
. Send Blueprints or Samples
for Estimate.

ARTWIRE ane STAMPING
COMPANY

5 BOYDEN PLACE
NEWARK 2, N, J.

TYPE1 | TYPE 23

Magnetic
Amplifiers

® WOOD SCREWS
MACHINE SCREWS

MACHINE SCREW
NUTS

TAPPING SCREWS

THREAD-CUTTING
SCREWS

PHILLIPS AND
SEMS SCREWS

Keystone is noted for its specialization in muagnetic

amplifiers. No standard “line” . . . rather we PIPE PLUGS
build magnefic amplifiers of all sizes, your de- STOVE BOLTS
sign or ours, We'll ship them right on sched- CAP SCREWS
LAG SCREWS

ule, open or hermetically sealed. If mag-
DRIVE SCREWS

Ll M oai . . SPECIAL SCREWS
your problem, we'll give your inquiry
COLD HEADED

prompt, intelligent atfention. No TYPE 25 PRODUCTS

obligation fo consult our en-

gineering department, ~agg
KEYSTONE PRODUCTS CO. -

$04-6 TWENTY-THIROQ ST., UNIQMW CITY 6, MEW JERSEY

netic amplifiers for Serve systems are

UNion 6 5400

ELCO 155 SCREW. CORPORATION

1930 BROADWAY ¢ ROCKFORD, ILLINOIS

TELE-TECH * June 1952 127

wwWw americanradiohistorv com


www.americanradiohistory.com

Bardwell & McAlister’s Line of Television Lights

TV SPOTS-

Drawing upon their snxtee
years of experience in the p

duction of studio lnghts
the motion picture
Bardwell & McAlister
offers a complete ne
lights especially d
engineered for TV
studio lighting.

Paint with Ligh

Painting with light is

Designed for Television
Studios and Stages

3, MODEL 5000

and the all-important sha
through controlled light ca
or subject be given the desi
liance, beauty and third dime:

effects. \

Our Specialists., ..

are always ready to assist and advise:
your engineering staff, so that your
studios and stages will be fully equip-
ped to properly “Paint with Light.”

Write for complete specifications and prices of these TV SPOTS. Address Dept. 69.

BARDWELL & McALISTE

2950 ONTARIO STREET
BURBANK, CALIFORNIA

Now in outnew home

4601 West Addison Street

CHICAGO 41, ILLINOIS ﬁ
New telephone: SPring 7-2970

Microwave Assemblies, Radar Components and Precision Instru-

. . manufactured to your Blueprints and Specifications.

ments .
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a breakdown of about 3000 v. rms
(.030 in. gap) connected between
each open wire conductor and the
multi-grounded neutral at intervals
of about Y mi. In the case of uni-
grounded and delta systems, since a
low resistance neutral is not avail-
able for grounding purposes, it be-
comes necessary to construct pro-
tector grounds of sufficiently low
resistance so that the voltage drops
across these grounds during a power
contact will not exceed about 3000 v.
rms. However, the cost of construct-
ing these grounds, which may be

Fig. 6: Two-section varistor assembly and two
carbon block discharge gaps provide for low
voltage circuits

quite high, is a factor in considering
the use of this type of protection.
These gaps serve two purposes: first,
they limit the voltage across tele-
phone protectors located at other
points; and second, they assist in the
rapid de-energization of the power
line by providing a low resistance
path to ground for faulty current.

The protection of small size cable
presents a greater problem as it is
vulnerable to lightning damage from
a rise-in-potential of the radio sta-
tion ground and also from strokes
directly to the cable and associated
plant. Current from direct strokes to
the antenna will divide between the
station ground, the power line and
the telephone line in inverse pro-
portion to their surge impedances.
As shown in Fig. 3, current entering
the station ground will produce a
potential with respect to a remote
ground such as the protector ground
at a subscriber station, and this dif-
ference in potential may cause pair
to pair trouble. Furthermore, cur-
rent in the sheath resulting from a
heavy stroke to the antenna may
cause dielectric failure between the
core conductors and the sheath.

It is necessary, therefore, to limit
these potentials with discharge gaps
connected between the sheath and
all cable conductors entering the
station. The sheath should be con-

(Continued on page 130)
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for

- MARINE

or
TANK
GAUGING

Leading manufacturers of marine radio
equipment specify Guardian Controls.
Perfected through twenty years of de-
velopment and use in commercial travel’
ships and warcraft, they've justified their
selection for a wide variety of intricate

7 Series
7695 D. C.

applications. For example, Guardian ' RELAY

Controls have been used exclusively over more than fourteen
years to transmit and receive remote readings on Telematic
Liquid Level gauge systems. Leading pipeline companies and
oil refineries report not a single service call since original instal-
lations made more than fourteen years ago. Let Guardian
Controls serve you . . . just as well! Write for catalog.

GUARDIAN\G/ELECTRIC

1607-G W. WALNUT STREET CHICAGO 12, ILLINOIS

A COMPLETE LIME DF RELAYS SERYINE AMERICAN IRDUSTRY

. ‘ By use of up-to-date
”u !} it lahoratory equip-
. : ment, Preeision is

\ mﬂﬂ[; able to test materials thor-
| oughly that are used in

malki i P
‘///// (fieine sepe. e o1 sisy

/ tion, insulation and moisture-resis-
tance are some of the important
- results—a stronger, lighter coil
form with more winding space, as
well. Any size, shape, length, ID
or OD, of dielectric Kraft, Fish Paper,
Cellulose Acetate or combinations.

Send specs. for sumple and ask for new
Mandrel List of 1,000 sizes,

- | 2057 West Charleston Sireef, Chicage 47, il
IPRECISION] Blant Me. 2, 79 Chapel Si., Hartford, Cenn.

Also Mfrs. of Precision Coil Bobbins
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The long TV “freeze” is over at last!

And now that FCC is opening the floodgates, preparing
to expand TV, you can begin to see where you might fit
into the TV picture.

Whatever you decide to do about TV, it goes without

saying that it should be based on the latest and most
accurate information about what's happening in the TV
and associated fields.

For the last 7% years, nearly all top executives in the
broadcasting, telecasting and allied fields have been
reading Martin Codel’'s weekly TELEVISION DIGEST and
utilizing its various services. Perhaps it's time for you to
start doing so, too.

We want you to test the usefulness of TELEVISION
DIGEST without committing yourself to any long-term obli-
gation—hence this offer to send you our full TV Services
for the next 13 weeks for only $18. Regular rate is $100
per year—and our current semi-annual Factbook plus FCC's
Final Allocation Report, which you will get as part of this
trial offer, would cost $10 if purchased separately.

Use the convenient order form below. We'll start
service the very day it reaches our office.

S NNNEENE AN ORI SAEN N RN A RN RN NN RNV ENRA NN RRAAEN RO NS S

USE THIS HANDY ORDER FORM

Television Digest
Wyatt Building
Washington 5, D. C.

Please send me the full TV Services* of TELEVISION DIGEST for
next 13 weeks at your Special Intreductory Rate of $18 [Regular
rate: $100 per year]. Address the Reports to:

Name_ .

D M PORNY e e r e i e — EUSERD 5
Address |

City e Zone ... State ...

| $18 check enclosed 7 bill company [J bill me

* Includes Weekly MNewsletter, plus TY Factbook No. 14 with Weekly Addenda to
date, plus all Supplements and Reports periaining te TV (including 243-page
end-of-freeze TV Allocation Report).

Full Text of
FCC's FINAL ALLOCATION REPORT
Iincluded With This Offer
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Budld
YyOUR
oOWN

Feathte?
TEST EQUIPMEN

Heathkits are com-

pletely engineered instruments
supplied unassembled. Every kit goes
together smoothly and casily. All drill-
ing, punching, and painting has al-
ready been done for you.

It's easy and fun to build a Heath-
kie. ALl parts are furnished and are of
highest qualicy for years of trouble.
free, dependable operation.

Save money by constructing your
own. All expensive wiring and assem-
bly costs are completely eliminated.

Detailed construction manual
shows clearly where each wire and
parr goes and tells exactly how to
build rthe ki, Wrire for free catalog.

EXPORT AGENT |
ROCKE INTERMATIONAL CORP.
13 E. 40th 51
NEW YORK CITY. (16}
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Reliable - Pact Stanting - Effccient

This new 20 Cycle Inverter was designed and developed in Kellogg™ Labora-
tories for military use. Now, in addition to military application, it 1s available
for commercial purposes. Check your requirements against the features, exclusive

with Kellogg, that are listed below.

® A miniaturized, hermetically sealed
inverter designed to provide a 20
cps output from a DC source.

@ Suitable for a variety of applica-
tions where a source of 20 c¢ps
ringing signals is required.

® Incorporates a special noise sup-
pression filcer.

@ Operates over a wide range of
DC input voltages from 80 to 140
volts.

® Reaches full outpur in less cthan
0.25 sec.

Output voltage (p. to p.) :....DC input voltage
QOutput frequency:............ 20 cps £ 1.5 cps
Contact rating:.........30 VA .25 amps. max.
Contact dwell:, .. ... .................74% mim.
Operating Temp.:............ —40° C to 85°C
Overall size {approx.) :. .. L3132 Lox

301732 W x 2-7/8 H

Mounts:. ................4 No. 4-40 x 1/, studs;
mtg. Dimensions:.......... 1-23/32 x 2-29/32:
Dielectric strength. .. .. 200 V. DC each terminal

1O case

Write for More Information

KELLOGG

SWITCHBOARD AND SUPPLY COMPANY
Dept. 46F, 6650 South Cicero Avenus, Chicago 38, Il
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nected to the station ground as dis-
cussed previously in the section on
common grounding. This will equal-
ize potentials at the station, but with
long runs of small diameter cable, it
is often necessary to provide equal-
ization at intermediate points. It has
been found in practice that adequate
protection will generally be provided
by applying discharge gaps to all
cable conductors at intervals of
about Y4 mi. between the station and
a point where the surge current in
the sheath has been substantially re-
duced by shunt paths to ground.
Some latitude is permissible in the
selection of these equalization points
and preference should be given to
locations where favorable grounding
conditions exist. When a cable is
supported on poles with a multi-
grounded neutral power system,
bonding of the sheath to the common
neutral is in most cases more de-
sirable than a made ground. Such
interconnection provides additional
grounding paths for lightning cur-
rents in either system. In situations
where the exposure is particularly
great and the earth resistivity is
high, it may be necessary to use
higher dielectric cable or parallel the
sheath with wires installed aerially
or buried under the cable to reduce
the sheath current and thereby the
resultant core-sheath voltage.

Power Line Surges

The equipment and tower lighting
in stations served by overhead power
lines are vulnerable to damage from
lightning surges originating on the
power system. Experience indicates
that in suburban and rural areas,
the probability of trouble from this
source is sufficient to justify the ap-
plication of special protection on the
service conductors and the branch
circuits. The installation of second-
ary circuit power arresters (1.6-1.8
kv. operating potential) installed on
the service conductors either at the
weather head or service cabinet have
provided satisfactory protection for
the miscellaneous power and light-
ing equipment customarily operated
on branch circuits.

With an underground power serv-
ice in either iron conduit or employ-
ing steel clad cable, it is often
desirable to install a distribution
type arrester {about 3.0 kv. break-
down) on the secondary conductors
at the power pole. The ground lead
of the arrester should be connected
to the conduit or cable sheath and
at the station the conduit or sheath
should be bonded to the common
building ground. This arrangement
utilizes the impedance introduced by
the metallic covering over the serv-
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ice conductors to reduce the duty on
the station arresters and materially
raise the level of protection.

Secondary circuit arresters operat-
ing at 1800 peak v. will not ade-
guately protect radio equipment.
Therefore, a low voltage protector
operating at 600-800 peak v. has been
used extensively in the Bell System
on 120 v. ac branch circuits to pro-
tect low rated electronic equipment.
This protector consists of a .600 in.
carbon block discharge gap in series
with a silicon carbide varistor.

Fig. 6 shows a two~-section varistor
assembly and two carbon block dis-
charge gaps which will provide low
voltage protection for two 120 w.
branch circuits. These components
may be arranged in various ways to
facilitate mounting in the radio
cabinet. The wvaristor prevents 60
cycle power-follow and the small
resistance ‘introduced by it materi-
ally extends the life of the gap. These
low voltage branch circuit protectors
should be installed in the radio
equipment cabinet on the line side
of the fuses.

In this location the device will not
only protect the equipment from di-
electric breakdown, but will reduce
the possibility of equipment fuse
operation on surges.

It is also recommended that time
delay type fuses or circuit breakers
be substituted for the branch ecircuit
power fuses on circuits equipped
with the low voltage varistor pro-
tector. Tests indicate that a higher
level of protection will be secured
if there are at least several feet of
iron conduit between the service
entrance and the location of the low
voltage  protector. Considerable
benefit can be derived from the tm-
pedance introduced from such con-
duit as shown in Fig. 5.

The power protection just dis-
cussed is intended primarily for the
protection of the station equipment.
At locations where no provision is
made for standby power service, it
is desirable to consider the adequacy
of the protection on the power line
itself. The multi-grounded neutral
power circuit usually provides a low
resistance path to earth on the neu-
tral and in combination with the
station ground provides a grounding
systemn that can be of considerable
mutual benefit. Power systems, how-
ever, which do not provide some
path for surge current between pri-
mary and secondary neutrals are
more likely to be damaged by light-
ning. As a result of a stroke to either
the power line or the station, a po-
tential will appear between the pri-
mary and secondary windings of the

(Continued on page 132)
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157 DIAMETER PINS f"_

Available in rubber, neoprene and plastic

Tailored to your needs .., quality controlled from
deadly enemies of CORDelirium!
You moke the electronic products and we will

supply the dependable connecling parts,

Also
/ NOFLAME-COR//
The Television Hookup Wire

start to finish...

Dynamotors Genemotors

DC to AC Converle 5 aye
=
DEPENDABLE . . . COMPACT. . . EFFICIENT

(ter Rozary Power

Carter DC to AC Converters, Dynamotors, Genemotors,
Magmotors, and Inductor Alternators (inverters} are
made in a wide variety of types and capacities adapt-
ahble to communications, laboratory, and industrial ap-
plications, of many kinds. Widely used in aircraft,
marine, and mobile radio, geophysical instruments,

laboratory work, ignition, timing and many other uses.

((arter \jjotoz

2654N Maplewood Ave., Chicago 47
sales Offices in Principal Cities

T —

T

| PRI

"MAIL COUPON FOR CATALOGS

Please send cataloegs containing complete in-
formation on Carter Rotary Power Supplies,

Name
iGole Wk OSTRA—
Registered City_ . State
—————————————————— —
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This new 190-A Q Meter measures an essential
figure of merit of fundamental components to
better cverall accuracy than has been pre-
viously possible. The VTVM, which measures the
Q! voltage at resonance, has a higher impedance.
Loading of the test component by the Q Meter
and the minimum capacitance and inductance
have been kept very low.

SPECIFICATIONS —TYPE 190-A

FREQUENCY RANGE: 20 mc. to 260 mc.
RANGE OF Q MEASUREMENT:

Q indicating voltmeter 50 to 400
low Q scale 10 to 100
Multiply Q scale 0.5 1o 3.0
Differential Q scale 0 fo 100

Total Q indicating range 5 te 1200

PERFORMANCE CHARACTERISTICS OF INTERNAL
RESONATING CAPACITANCE: Range ~ 7 mmfd.
to 100 mmfd. {direct reading).

POWER SUPPLY: 90-130 volts — 60 c¢ps
(internally regulated).

Write for further information

BOONTON “KADIO

7(%@&3/(

NEW DEVELOPMENT in

Q-METER 7vpE 190-4

17 YEARS OF RESEARCH PRODUCED
THESE IMPORTANT FEATURES

® Single, easy-to-read meter, with parallax
correction, for all functions,

® Q indicating voltmeter: 50 to 400.

® Multiply Q scale: 0.5 to 3.0.

® A differential Q scale for accurately indicating
the difference in Q between two test circuits.

® Additional accurate expanded scale for mea-
suring low vaives of Q.

® A counter type resonating capacitor dial for
improving setting and reading accuracy.

® Careful design to minimize instrument load-
ing of circuit under test.

® Llow internal inductance, capacitance and
resistance.

® Regulated power supply for increased stabil-
ity and accuracy.

® Tunable oscillator in four ranges calibrated
to high accuracy.

¢ Compact, simple, rugged consfruction.

BOONTON -N-J-U-S-A

SPECIALISTS IN
HIGH-SPEED

electron tube
machinery

Kahle's 40 years of experience
eliminate trial orders and ex-
perimental set-ups. Standard
toolings for all tube manufac-
turing eventualities already
have been tested and ap-
proved. This means +hat Kahle
can assemble machines for
everything from sub-miniatures
to largest TV picture tubes to
your exact specifications

at lower costs!
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1317 Seventh §f., Norih Bergen, N, J.

7£1197 24-HEAD BUTTON STEM MA-
CHINE for miniafure and sub-miniature
tubes. Two upper molds for making
tubuluted ond non-fubulaied stems.
Dual motor drive. Cap. 1000 per hour.
All automatic feeds.

Machinery for all
electron  tubes
glass products.

types aof

and  related ., §

Consultations invited, Write
today for owr new catalog
with complete details.
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distribution transformer serving the
station that may damage the wind-
ings and interrupt service.

Fig. 5 shows a particular power
connection at a radio station where
the distribution transformer was
damaged by lightning. It may be
noted that interchange of surge cur-
rent between the station ground and
power primary neutral grounds
would create arcing in the trans-
former. Interconnection between
primary and secondary neutrals or
between the primary arrestor ground
and the secondary neutral is desir-
able. In the case shown in Fig. 3, in-
terconnection may be by means of a
discharge gap between the primary
arrestor ground and the secondary
neutral as shown in the figure.

The problem of protecting the
fixed stations of a mobile radio sys-
tem from service interruptions due
to lightning is not confined to the
station equipment and the antenna
system, but consideration must also
be given to the connecting power
and land communication facilities.
The protection methods discussed
have been successfully employed in
Bell System radio installations and
many of the arrangements will also
provide satisfactory protection for
other types of equipment.

Associated with the technical
solution of a protection problem is
the matter of cost. The amount of
protection applied should be deter-
mined through a consideration of the
probable savings in plant damage
expense and the value placed upon
continuity of service.

From CP to TV

(Continued from page 41)

with the FCC—apart from attorneys’
fees if employed. The average en-
gineer should be capable of complet-
ing the engineering section Form 301
in uncomplicated cases, but it is gen-
erally advisable for applicants to em-~
ploy an attorney familiar with FCC
procedure for the completion of the
balance of the form. It is also a good
idea to have the engineering checked
by a consulting engineer if the en-
gineer has not had previous experi-
ence in dealing with the FCC, If
there are any errors in the form, or
if it does not comply with the FCC
rules, it will be returned. This may
result in a delay of three or four
weeks before the application receives
a file number and is accepted for
filing.

After the construction permit has
been issued, a period of six months
is allowed for completion of con-
struction, which must commence
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within two months of being author-
ized, allowing a total of eight months.
If construction cannot be completed
by the end of this time FCC Form
701 application for extension of time
to construct must be filed at least 30
days before the original CP is due to
expire. This is a simple one-page
form which merely requests the rea-
sohs why construction cannot be
completed, which in many cases may
be delayed in equipment delivery.

In the past, the FCC has been very
benign towards laggards in construc-
tion. However, just before the impo-
sition of the freeze at the beginning
of 1948 a decided tightening up in its
attitude was noticed. A number of
potential telecasters lost their con-

struction permits about this time due |

to slowness in getting started. How-

ever, it is probable that the FCC |

knowing the difficulties faced by po-
tential telecasters in obtaining steel
and copper, will be reasonable in
granting justified extensions.

It is well to note that during the
time of construction, if any major
changes are proposed, a modification

of construction permit on Form 301 °
must be obtained before proceeding

with the new and different construc-
tion, sometimes requiring a time ex-
tension. However, applying for a
modification may cause work to be
held up until the original construc-
tion permit has expired. Although
an applicant may be awaiting a mod-

ified CP he is still charged with the |
responsibility of obtaining extensions
of his current CP until he receives |
permission to go ahead with the |

modification. In other words, after
modified Form 301 has been filed it

is sometimes necessary to file a Form |

701 to keep the existing construction
permit alive.

After construction has been com-
pleted the applicant is allowed to be-
gin equipment tests provided the FCC

and the local engineer in charge of
the radio district are notified at least |

48 hours in advance.

After satisfactory equipment tests
are completed, program test permis-
sion may be requested at least 10

days before the date desired, and the |

local engineer in charge notified.
Normally, the FCC requires that
Form 302 application for license be
filed at the same time that permis-
sion to go on program tests is re-
quested. This application requires
proof of performance, including
measurement of the video signal

transmitted. Therefore, it has been |

the FCC’s practice in the past to per-
mit a TV station to go on program
test with a special temporary author-
ization (STA) pending application
(Continved on page 134)
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NEW

DELAY LINE

TYPE 1477

RUGGED e COMPACT

CONVENIENT SOLDER TAP-OFF POINTS

Available now. This new, versa-
tile Type 1477-A Delay Line
permits delay intervals ranging
from .05 microseconds to 0.9
microseconds. Compact yet flexi-
ble design facilitates circuit in-
stallation.

Other designs with variations of
impedance, bandwidth and delay
are available. Inquiries solicited.

SPECIFICATIONS
Sections: 18
Characteristic Impedance: 680 ohms
Delay per section: 0.05 microsecond
Total Delay: 0.9 microsecond
Bandwidth: 4.3 megacycles
Overall Dimensions: 9347 x 78" x 14"
Price: $12.50 f.o.b. our plant

Tol-TusTrurent Co. Jnc

50 PATERSON AVENUE o EAST RUTHERFORD, N. J.

THE HEART OF 4 GOOD TRANSMITTER
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GENERAL OFFICES: 2300 W. ARMITAGE AVE., CHICAGO 47,

DX RADIO PRODUCTS CO.

L.
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e SN e TR,

SPECIALLY DEVELOPED FOR THE
ELECTRONICS_!NDUSTRY. s b

LACING CORDS

AVY and CIVILIAN requirements

3US-

FUNG ﬂN
that meet ARMY-N

& Unlike ordinary Nylon Lacing Cords, Heminway
& Bartlett’s Nylon Lacing Cord has a special
synthetic resin coating that resists the growth of
mold and micro-organisms—factors most often
responsible for the deterioration of linen and cotton
lacing cords.

Heminway & Bartlett’s special finish Nylon Lacing
Cord has high abrasion resistance and low
moisture absorption. The finish has the desirable
malleability of wax and the cord refains irs original
strength up to approximately 325° F. The finish is
non-toxic to humans. Samples available on request.

For fine wire lacing, we have developed a Nylon flat
braided specially treated Lacing Tape. Ask about it!

Write to Dept. TT: The HEMINWAY & BARTLETT Mfg.
Co., 500 Fifth Avenue, New York 36, N. Y.

Sales Offices: Chicago, Boston, Philadelphia, St. Louis,.
Cincinnati, San Francisco, Charlotte, N. C.,
Gloversville, N. Y.

HEMINWAY: BARTLETT

REAL M

GRAYBURNE |

Grayburne means Quality Electronic (omponénis

RF CHOKES!
SMALLESY, MOST EFFICIENT CHOKES EVER PRODUCED!

All Grayburne Chokes have higher “Q”, lower DC resistance,
lower distributed capacity . . . save copper, are the smallest
and lightest . . . and employ the new Ferricore Ferrite cores.

ELECTRICAL COMPARISON between Grayburne and Conven-
tional RF Chokes proves Grayburne superiority (both chokes

valued at 2.5 mh, 125 ma).
GRAYBURNE FERRI-CHOKE CONVENTIONAL RF CHOKE
L 2.5mh 2.5 mh
R 10.5 ohms 40.0 ohms
Cd 1.7 uuf 2.8 uuf
Q 110 45
Wire length 30.0 ft.* 96.0 ft.
Core Ferrite Isolantite
Size 1" long x 34" diam. 2% long x 12" diam.
Wt. 4.5 grams 13.5 grams

*NOTE: COPPER SAVINGS OVER 200%

Grayburne Vari-Chokes: variable over a wide range of in-
ductance, in many cases as high as 10-1 ratio.

Grayburne Ferri-Chokes and Vari-Chokes can be supplied
in the inductance, mounting and type of winding you specify.

Grayburne Ferrite Core Kits of 27 various-sized cores, fixed
and variable, are available for your development and research
purpeses. Net, $2.25.

GRAYBURNE CORDP.
103 LAFAYETTE STREET, NEW YORK 13, N. Y.
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for a license, or with part of the en-
gineering data to be submitted later.

Assuming that the applicant has
obtained a license to operate his sta-
tion, he will then in all probability
require remote pickup equipment,
which is licensed only to broadcast
licensees. Application for this au-
thorization is made on FCC Form
313, which is used to apply for a
CP, license, renewal and modifica-
tion. In these cases, where commer-
cial remote transmitter and receiver
are designed to work together, appli-
cation for construction permit and li-
cense may be made simultaneously
by submitting two Forms 313, one
checked to indicate application for
CP and the other checked for appli-
cation for license.

MHearings

If it appears that the data submit-
ted in support of the application does
not comply with the FCC’s Rules and
Regulations and The Standards of
Good Engineering Practice, or that
the applicant is not qualified, or more
than one applicant applies for the
same facility, the FCC will institute
a common hearing.

Generally, 30 days, at least, is al-
lowed between the date of setting
the hearing and the date on which
the hearing is to be held. During this
time it is often possible for an appli-
cant to correct or satisfy the issues
by amending his application—partic-
ularly if the hearing is based on
engineering inconsistencies.

At the hearing all people involved
in completing the original applica-
tion form may be required to testify
in support of their statements. An
applicant’s engineering representa-
tive must be capable of handling
technical questions from the opposi-
tion’s engineering counsel and at-
torneys. This involves a compre-
hensive knowledge of the Rules and
Regulations and The Standards of
Good Engineering Practice, as well
as the technical data concerning the
applicant’s station. This is another
good reason for employing an ex-
perienced consulting engineer.

Form 301 has been revised and
only those forms dated 6-30-52 will
be accepted. This means that all ap-
plications currently on file will have
to be amended using the new form
and supplying the additional in-
formation required.

A recently announced FCC in-
struction states that applicants an-
swer all questions of Section IV of
Form 301 and that the words “Ex-
cept that TV applicants are to answer
only paragraphs 9, 10, 11, 12” in

i instruction I be deleted.
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Defense Procurement
{Continued from page 37)
North  Carolina, Massachusetts,
Pennsylvania, Maryland, Rhode Is-
land, Illinois, Michigan (Detroit,
Flint, Grand Rapids, etc.), all of the
New York metropolitan area, Nassau

and Westchester. (New Jersey is not -

a distressed area at this time.)

How are the three military serv-
ices meeting this new policy?

SIGNAL CORPS. Manpower Pol-
icy No. 4 has brought about a drastic
change in Signal Corps procurement
practice. This agency has ordered
complete reversal of its practice of
negotiating the greater part of its
procurements. Henceforth Signal
Corps will process as many of its
contracts as possible on a formal ad-
vertised basis—not subject to Man-
power Policy No. 4.

NAVY. At this time of writing, the
Navy is furthest advanced in imple-
mentation of the manpower policy.
Small business representatives, who
will have considerable to say in the
operation of the new policy are
themselves in operation. The intent
of the new policy is being observed
by Navy personnel and its effect is
already being felt by manufacturers
in the communications industry. It is
applicable to all contracts over

$5,000, by Navy directive.

AIR FORCE. With the Air Force
scheduled to spend more than 50 per
cent of the total sum to be expended
by all military services for radio-
radar - communication - electronic
equipment, Air Force interpretation
of Manpower Policy No. 4 will be of
considerable importance to the com-
munications industry. It is antici-
pated that the Department of Defense
might apply its preferential policy to
the aviation industry regardless of
geographical location and employ-
ment conditions.

Small Business in Conirol

Small business representatives, op-
erating under authority of the Small
Defense Plants Administralion are
now in a position to controi the di-
rection of procurement awards with-
in the scope of Manpower Policy No.
4. The SDPA has placed, or is in the
process of placing, a small business
representative in the office of every
military procurement agency.

Although it appears that small
business is in the saddle, it is defi-
nitely not in the money as evidenced
by the dollar value of contracts is-
sued to small business by military
services.

(Continued on page 136)
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M. J. SEARS CO.

Your Best Source—

New military and commercial, M-6A/UR H-62/U
aiso “‘hard to get’’, out of pro- MR ciges M
M-5A/UR H-82/U
duction and scarce items speci- 4 1 H-81 /U
fied for your contracts. M-29 HS-16
53-BW T$-14
Complete service and facilities for cur- HS$-25
rently manufactured units and compo-  p-141914 HS-30/U
nents for communications and electronic  N-I HS-33
manufacturers. T0-4 ANB-H-1
T-17 HA-1
ALL MATERIAL TO SPECIFICATIONS AND  1.2¢ HC-3
ALL ITEMS MAY BE GOVERNMENT IN-  71-38 AN/URA/1
SPECTED AT SOURCE. T-45 NT-49534
51092 CX-3/AR
Let us quote on your requirements and - H-12/6T CX-67 /6T
demonstrate prompt delivery on large or  y.14/y CD-605
small quantities of components parts or H-23: CD-933-E
complete equipments. H-33/PT ETC.

Factory: Roxbury, N. Y.—Telephone 3931
Eng. & Sales: 52 Clarl $f., Brooklyn 2, N. Y,
Telephone—MAin 4-7660—ULster 8-7841

J00vdc Regulated Supply

LABORATORY
INSTRUMENT GRADE

MODEL ONE (pictured)

is a 300 vdc, 0-300 ma supply, conserva-
tively built for years of reliability, and
featuring a specially stabilized high-per-
formance electronic regulator.

* Ripple and jitter: below 1/2 mv

% Impedance level: below 1/10 ohm

All transformers and inductors are |

hermetic and have grain-oriented cores.
Four 15 mfd oil capacitors are employed
— one directly across the output for im-
pulse stability.

Operates from 50-60 cycle, 115 volr
line. Suitable either on bench or rack.

MODEL []NE, as above, FOB Factory .. $424
Eastgap Company

‘ 285 Columbus Ave.,, Boston 16, Mass,
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teep Moving

YOUR GOV'T CONTRACTS

and commercial itfems can
be shipped sooner.

Our 30 years

experience in all phases of
military electronic development
and production will help you
get results. :

Consultation and direct assist-
ance to speed pre-production
approval, production and ac-
ceptance.

We are cleared for classified
military projecis—censult us in
strictest confidence,

STERLING SEARS

52 cClark St., Brooklyn 2, N. Y.
Phones: MAin 4-7660 — Ulster 8-7841
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FOR YOUR PANEL

A NOVEL and UNIQUE CIRCUIT INDICATOR

DESIGNED FOR NE-51 NEON LAMP
For 110 or 220 volt circuits

The required resistor is
an integral part of this assembly
—~“huilt-in."”

RUGGED « DEPENDABLE
LOW IN COST

PATENTED: No, 2,421,321
Cat. Neo, 521308-997

WILL YOU TRY A SAMPLE?

Write on your company letterhead. We will act at once.
No charge, of course.

SEND FOR THE 192 PAGE HANDBOOK OF PILOT LIGHTS

Among our thousands of Pilot Light Assemblies there is one

which will fit your special conditions. Many are especially

made and approved for military use. We pride ourselves
on prompt deliveries—any quantity.

ASK FOR OUR APPLICATION ENGINEERING SERVICE

Foremost Manufacturer of Pilot Lights

The DIAL LIGHT COMPANY of AMERICA
900 BROADWAY, NEW YORK 3, N. Y. SPRING 7-1300

__—210 4 SHPERIGR
HERECHIPE |~

AT A NEW
... LOW PRICE!

This superior LABORATORY instrument
possessing many cutstanding features. A
vertical amplifier of 5 mc band-width; a
sweep oscillator variable to 150 k¢ in 6
ranges; full 4" vertical deflection without
overload. Excellent reproduction of 1 MC
square waves. 30 cycle squate wave tilt less
than 59. Slotted bezel for insertion of
graduated scale and light filter. Calibrated
continnously variable vertical gain control.
Never before could you obtain so many
outstanding features in a laboratory pre-
ciston scope at this low price. Write for
: Bulletin.

The Vertical Amplifier has a sensitivity of 20 millivolts RMS per inch of deflection,
a frequency response (Sine Wave) of 20 cycles to 5 megacycles that is down only
3db at 5mc, a square wave response that is an excellent duplication of all square
waves between 30 cycles and 1 megacycle with a maximum tilt of 5% for 30 cycle
square wave, a maximum input potential of 1000 volts peak to peak, and an input
atrenuator of X1-X10-X100 positions, frequency compensated. ‘

The Horizontal Amplifier has a sensitivity of 0.3 volts RMS per inch of deflection,
and a frequency response (Sine Wave) flar to 300 ke.

The Recurrent Sweep Oscillator has a frequency range of 10 cycle to 150 kilocycles
in 6 steps, with excellent linearity over entire range. Expanded horizontal deflection.

- $249.50*
- F.O.B. Factory
’M— e uplens

to change
2665 N. Howard St, Phila, 33, Pa.

MODEL WBO-50
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The Air Force has established a
Small Purchases Section in the Ma-
terial and Modification Sub-Division
(see Procurement Guide with this
issue) for the purpose of expediting
off-the-shelf procurements of $10,~
000 or less. An Electronic Unit func-
tions in this Section.

Small Business Reps

The Navy has small business rep-
resentatives functioning with each of
its Bureaus. They review all pro-
curement actions to determine if
small business can perform the con-
tract. Within their authority, they
are the key to where a contract goes.
These small business representatives
are identified on the new Procure-
ment Guide.

Signal Corps has a smoothly func-
tioning small business office at-
tached to the Signal Corps Supply
Agency in Philadelphia—also identi-
fied on the Procurement Guide.

Radio-TV Productivity
Study is Available

Radio-TV factory performance and
productivity of 16 manufacturing plants
are analyzed in the Bureau of Labor
Statistics report, “Radio and Television
Manufacturing: Case Study Data on
Productivity and Factory Performance,”
which may be obtained free from the
Bureau's Regional Office.

with SIGNAL GENERATORS
by AIRCRAFT RADIO CORPQRATION

108-132 Megacycles

24 omni courses

Left-center-right
phase localizer

Left-center-right 90/150 cps localizer
- Signal source for bench or ramp test-
ing of VHF airborne omnirange and
localizer receivers. RF output for ramp
checks, 1 volt into 52 ohms; for bench
checks, 0-10,000 microvolts.

Price $885.00 net, f.o.b. Boonton, N. J.

LBATICEE] 900-2100 me. RF signal

source, CW or pulse amplitude-modu-
lated. Equalto military TS-419/U.

Price: $1,950.00 net,f.0.b. Boonton, N.J,

WRITE FOR DETAILS AND SPECIFICATIONS

AIRCRAFT RADIO CORPORATION

Boonton New Jersey

Qgpendoblé Electronic Equipment Since 1928 |
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" MANUFACTURERS’

REPS _

Edward Ollick, president,
Products Company, Union City, New
Jersey, has announced the appointment
of H. C, Stockfleth & Asso. as manu-
facturer’s representatives for Keystone
special purpose and Keystone custom

Keystone

made transformers. Stockfleth and
Asgoe, maintain offices at 78 Main
Street, Madison, N. J. and in Phila-
delphia, Pa.

George E. Harris, head of the George
E. Harris, and Company, Wichita, Kan-
sas, has been appointed Sales Repre-
sentative for the Halldorson Trang-
former Company, Chicago, Mr. Harris
and his associate, John B. Pilkington,
will call on distributors for the Hall-
dorson Co., in Kansas, Missouri, Ne-
braska, and lowa.

United Technical Laboratories, Mor-
ristown, N, J., has appointed three new
sales representatives for Klipzon self-
holding test probes, test prods and con-
nectors. The G. G. Willison Co., Hous-
ton, Texas will cover Oklahoma, Ar-
kansas, Louisiana and Texas; Bill Bar-
tleson of Minneapolis, Minn. will cover
North Daketa, South Dakota, Min-
nesota and northwestern Wisconsin;
and Harris Pound of Montreal, Quebec
will cover all of Canada except the
Province of British Columbia.

M. F. Klicpera Co., representatives for
electronic suppliers in the states of
Texas, Oklahoma, Arkansas, Louisiana,
and Mississippi, announces the com-
pletion of sales offices in Tulsa, Okla-
homa City, and Dallas with home offices
in Houston, Texas.

Max Heidenreich has announced that
R. W. Amos had joined him as an as-
sociate in his manufacturers’ agency,
5611 W. Hanover St., Dallas, Tex.

Junction Transistors
Available from GPC

Germanium Products Corp. (sub-
sidiary of Radio Development and
Research Corp.), Jersey City, N.J.,
has announced that junction
transistors are now available in
commercial quantifies through their
exclusive  distributor, Federated
Semi-Conductor Co., 66 Dey St
New York, N.Y. Selling price of the
plastic embedded Type RD2517 is
$30, and 10 day delivery is expected.
Operating characteristics of this
n-p-n germanium crystal amplifier
is described as follows: collector
voltage supply, —45 v.; collector cur-
rent, 400ua; emitter current, —175ua;
emitter voltage, 1 to 3 v.; gain at 1
ke, 20 db; input impedance, 500
ohms; load resistance, 60 K; and
frequency response within 0.5 db
from 30 ces to 20 xc.

TELE-TECH * June 1952

PROVIDE DELAYS RANGING
FROM 1 TO 120-SECONDS

'_ | FEATURES: — Compensated for ambient tempere-

. ture changes from —40° to 110° F . . . Hermetically

sealed; not affected by altitude, moisture or other
climate changes . . . Explosion-proof . . . Octal radio
base . . . Compact, light, rugged, inexpensive . . .
Circuits available: SPST Normally Open; ;

PROBLEM? Send for "Special Problem Sheet”

I

SPST Normally Cloged.

>

)
o

%
-\

BATTERY VOLTAG
S

VOLTACE OF 24V ' WITH AMPERITE

BATTERY & CHARGER !
| omczumes | REGULATORS

VARIES APPROX.

0% | 2%

Amperite

are the sim-
plest, lightest,

 PAMPERITE CO., inc,, 561

cheapest, and most compact method of obtaining
current or voltage regulation . . . For currents of .060
to 6 Amps. . . . Hermetically sealed; not affected by
altitude, ambient temperature, humidity.

Write for 4-page Illustrated Bulletin.

Broadway, New York 12, N.Y,

~In Canada: Atlas Radio Corp., Ltd., 560 King St., W. Toronto

The Nation’s
MOST COMPLETE
Source of Supply!

Depend on ARROW |

FOR 5um 7 IN

ELECTRONICS

Today’s acceleration of demand by industry and
government upon electronic equipment suppliers
finds ARROW ELECTRONICS in a unique posi-
tion to furnish urgently required component
ports from stock!

ARROW’s vast resources of service and supply

are at your beck and call. Just one phone call— |

or letter—places at your disposal our enormous
warehouse stocks of goods, our 17 years of

www americanradiohistorv com

— Phone — Write —
— Wire or Teletype

75,000 ITEMS
¥ 300 STANDARD
L BRAND LINES

\ . in stock! |

ELECTRONIC SUPPLIES for
Reseurch e Production
Development o Processing
Control ¢ Maintenance

experienced technical “know-how,” and our pro.
curement and shipping facilities which reach all
over the nation. Think of it! Same-day shipments
from stock on literally thousands of standard
brand products—one invoice and a packaged,
consolidated shipment from a single source of
supply on ALL of your requirements in the indus-

try! This is service FRE
E

at its finest!
For FAST SERVICE Color Code WALL cHaRT

~ Lists 30p¢ JAN and
1 MA color code mark.
ngs. 3'x3’. Write Dept,
o company |esyey.

d, stating  offici
Position, . il

% Winner of “'Hono

y R.
= " PARTS 1oB.
BER MAGAZINE.

Rortgoecavesa
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Now Available

VACUUM TUBE
VIBRATION TEST SET

Specifically designed for the testing of re-

ceiving tubes, including miniature and sub-

miniature types, under static voltage condi-
tions while subjecting the tube to vibrations |
of 10 to 1000 cycles per second. Noise |
oufput is measured directly by a Veacuum
Tube Volt Meter having a range of .001

volts to 100 wvolts r.m.s.

MODEL TS-1

* Tube socket connections may bhe varied in ac-
cordance with the requirements of any particular
tube type under test.

Meters for direct,
operating voltages,

continyeys readings of all

© Precision VIVM for use either as a separate
voltage amplifier or for measurement of noise
output voltage.

Hi-Stability oscillator (frequency range; 10 ¢ps
to 20,000 ¢ps) used to drive the vibrator or as «
separate audio oscillator.

Continuovsly variable power and frequency input
to transducer for control of tube vikration.

¢ Vernier controlled, regulated power supplies.

e Sturdy steel! construction, mounted on roller
truck if desired — supplied in either grey or
black ripple finish.

Individual requirements may be
specified. Write, phone, or wire im-

mediately for further information

General Electrosonics, Inc.

32 W, 22nd Street, New York 10, N. Y.
ORegon 5-0085

Telephone:
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Low-Temperature
Capacitors

(Continued from page 53)
temperature performance is noted if
the capacitors are operated continu-
ously at }85°C at rated voltage for
extended periods of time. However,
for applications where the operating
life does not exceed approximately
50 hours at 4-85°C, the low tempera-
ture characteristics are not seriously
harmed.

As will be noted, these capacitors
show very little change in impedance
between —40 and }-65°C. Since the
room temperature impedance val-
ues are extremely low, the actual
values of impedance at —55°C are
quite low also, even though the
curves indicate a 200-2509, increase
at —55°C. Since the actual measured
values of capacity in practically all
cases run over the rated values (as
is normal with electrolytics in
general) it is not uncommon for the
capacity values of these capacitors to
be within their room temperature ca-
pacity tolerance at —55°C.

Capacitors of this design have very
low equivalent series resistance and
power factor. Their 120 cycles series
resistance limits are from one-third
to one-fifth the limits set up for
equivalent ratings of JAN C62.

One very important characteristic
is the effect of idle shelf storage on
the electrical characteristics of the
electrolytic capacitor. The curves
shown in Fig. 4 are typical of data
which were taken on production
made capacitors. Measurements were
made, then the capacitors were al-
lowed to stand idle with no voltage
applied for a period of 3 years and 2
months. As can be seen, recovery to
low values of DC leakage at 150 v.
occurred quickly and indicate the
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Fig. 4: Leakage current after 38 months of shelf
storage. Capacitor ratings: 20 uf, 150 volts

same quality as newly made units
when tested in final inspection.
Measurements of capacity and equiv-
alent series resistance before and
after the storage period indicated
only a small shift in capacity and a
slight decrease in resistance.

The capacity and impedance
curves shown in Fig. 2 and Fig. 3 are

WwWWW americanradiohistorv com

TRY WELLS

FOR ELECTRONIC COMPONENTS

We offer immediate delivery from our vast’
stock of more than 25,000 items—all
standard make, carefully inspected and
fully guaranteed. QOur prices are below
market.

Always Check Wells’ Stock First!

Quotations and quanrtities available will
be given immediately upon request.

ADEL CLAMPS
ANTENNAS
Insulators, Most Sections
BINDING POSTS
aﬂ_"* BLOWERS
\E ®©/ CABLE ASSEMBLIES
CHOKES
COILS
CONDENSERS
Qil Filled, Bathtub, Hearing Aid, Transmitting
Micas, Silver Micas, Ceramic, Variable, Trimmer
CRYSTALS
DYNAMOTORS & BRUSHES
FILTERS
FUSES & MOUNTINGS
GENERATORS
GROUND RODS
HEADSETS
IF COILS
JACKS
JACK BOXES
KEYS, Telegraph
KNOBS
LAMPS
LORD MOUNTS
LUGS
MOTORS & BRUSHES
PLUGS
RECTIFIERS
Selenium, Copper Oxide, Meter, Diode
RESISTORS—AIl Types
SELSYNS
‘SOCKETS
SWITCHES
Aircraft, Micro, Switchettes, Taggle
TIMERS
TUBING—Flexible
TUNING SHAFTS
TRANSFORMERS—AIl Types _
VIBRATORS
WALKIE TALKIES

Available Now!

A complete signal corps stock number
listing of items in our stock. Write for list-
ing No.S5G-200. (For governmentagencies
and contractors only.)

Manufacturers and distributors—write for
Radio-Electronics Catalog No. H 501.

Write, Wire, Phone Your Requirements

all phones: SEeIey 8—4] 43

SALES, INC,
833 W. CHICAGO AVE., DEPT. 2, CHICAGO 22, ILL.
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83
VARIATIONS
FOR
STANDARD
TUBES

NEW
CLAMP
FOR
MINIATURE

TUBES

You can’t shake, pull or rotate a tube
out of place when it’s secured by a
Birtcher Tube Clamp. The tube is
there to stay. Made of Stainless Steel,
the Birtcher Tube Clamp is imper-
vious to wear and weather.

BIRTCHER TUBE CLAMPS can
be used in the most confined spaces
of any compact electronic device.
Added stray capacity is kept at a
minimum. Weight of tube clamp is
negligible.

Millions of Birtcher Tube Clamps
are in use in all parts of the world.
They're recommended for all types
of tubes: glass or metal —chassis or
sub-chassis mounted.

THERE'S A BIRTCHER TUBE CLAMP
FOR EVERY STANDARD AND
MINIATURE TUBE!

Write for samples. catalogne and price lisis.

THE BIRTCHER CORPORATION
4371 Valley Blvd.

. closed-loop frequency response

Les Angeles 32, Calif.
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typical of all voltage and capacity
ratings of capacitors of this design.
Double curves are used to indicate
limits expected of these character-
istics.

Reduced anode area and the re-
sultant increase in the electrolyte re-
sistance adversely affect the charac-
istics the lower and the voltage
rating. For this reason, the lowest
voltage ratings are limited to 50 volts
in the new designs; although in prac-
tice these units may be operated at
any lower voltage without difficulty.
Units having higher voltage ratings
include those for working voltages
of 150, 225, 300 and 450 volts.

Servemechanisms
(Continued from page 63)

damping. The amplitude ratio is 2.43
giving a ¢ of 0.21. The results of
applying the approximation are
shown in Table 1V.

Note that in this case there was
a considerable error in the predic-
tion of resonance. This was due to
the low damping used on the system.
It also emphasizes the need {for
accurate measurements where sev-
eral component transfer functions
are to be combined.

An examination of System “D” il-
lustrates the effect of
transmission lag in a fast flow con-
trol loop. The component frequency
response is shown in Fig. 19,

The smaller phase lag shown in the

' open-loop frequency response dia-

gram on Fig. 20 indicates a much
faster recovery from transients.

In this case the dynamic behavior
of the system, with high gain set-
tings on the controller and under
conditions of sudden changes in set
point pressure, was influenced to a
censiderable degree by the non-lin-
earities of the components within
the control loop. It was found, how-
ever, that the linearity of the system
could be improved by adjusting the
controller settings for a slightly
overdamped system response thereby
making frequency response data ap-
plicable in defining the dynamic
characteristics of the system. The
is
shown in Figure 21.

Note that no amplitude peak oc-
curred in the plot of the relation be-
{ween amplitude ratic and Ire-
quency.

This illustrates a case where the
simple methods of examining the
frequency response in the region of

rescnance, used in the first three |

examples, break down. From the

open-loop frequency response, how-

ever, some ohservations can be made
(Continuwed on page 141)
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removing .

 Hvailable for the
Dirst Time

POWER OUTPUT
TEST SET

FOR MEASUREMENT
OF RF POWER

DIMENSIONS: 28"H x 21”"W x 15D
SHIPPING WT.: 75 LBS. (APPROX.)

Hustrated—MODEL TS-4

400 MC silver plated oscillator for 5703
type subminiaiure tube. Designed to meet all
of JAN 5703

requirements specifications.

CHECK THESE FEATURES

V Sturdy steel construction—grey or black
ripple finish

V1%

measurement

accuracy 47 meters for RF power

V' Variable filament and

supplies

regulated plate

V' Provision for use of external RF bridge
V' Self contained calibration cireuit
V Oscillator panel interchangeable
iNDIVIDUAL REQUIREMENTS MAY BE SPECIFIED

WRITE, PHONE, OR WIRE IMMEDIATELY FOR
FURTHER INFORMATION

General Electrosonics, Inc.

32 W. 22nd Street; New York 10, N. Y.

Telephone: ORegon 5.0085
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"THE MACHINE TO COUNT ON"’

OﬁlélriAl:OnHNER,

Your personal

laboratory calculator

For quick caleulating in the laboratory
this compact, light-weight portable calcu-
lator is unsurpassed. Performs all needed
calculating operations, from the simplest
to the most complicated, with remarkable
CONSULT : ‘ time-saving ease. Weighs only 12 pounds
THIS LATEST —the utmost in precision design and con-
64-PAGE - struction—rapidly becomes your all-round
CATALOG inseparable lab companion. Priced low.

Send for bulletin JP-63

Ivan S:n'\r al\, inc.

210 FIFTH AVENUE, NEW YORK 10, N, Y.

FOR PUBLIC ADDRESS
RAD'O and kmdred flelds,

“Currc,nt’s Favorite Conductor”

PROVIDES QUALITY CABLES
FOR MOBILE COMMUNICATION!

You'll find the "Current’s Favorite

specnfy ..' O N E S S:ISIOES

PLUGS AND
- SOCKETS

: of proven quality!

Conductor” frademark on the na-

tion’s best mobi[e radio gnd tele-

phone communication _ systems.

Contact Ared

ket
ife-switch SOCﬂ "

louk_..for iha Phulo tmdemark on

Double

Phosphor bronze
contacts en ngag®
S, nze,

lud contacts. hosphor brol
P Socket contacts P contacts hard

; \
p-406-CCT cadmium plated- plae ed. Insulation

kn £
both sides ©

the comm umcunpn cable you use.

Gme - r ! T
unting.

anel mo
Cdp or P e line, \ in

al Con-
SoCketsl

Comp‘eT
8 . Electric

P\UgS.

$-406-AB Te rminal Strips. write

Howanrp B. JoNES DivisioN

CINCH MANUFACTURING CORPORATION

CHICAG® 24, ILLINOIS
~ SUBSIDIARY OF UNITED-CARR FASTENER CORP. -

21- 25 FOSTER STREET WORCESTER MASSACHUSETTS
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as to the system performance. If the
open-loop frequency response curves
of Systems “C” and “D” are com-
pared, a decrease of phase lag and
attenuation for the same frequency
range is noted in System “D.” A de-
crease in phase lag and attenuation
is indicative of faster recovery to
the control point following an upset.

Concluesions

The four examples covered indi-
cate that the servo analysis methods
can be applied to process control
problems to obtain useful and rea-
sonably accurate predictions of per-
formance. Obviously, for maximum
utility of frequency response data,
the information must be evaluated
in the light of previous control, and
process experience. It supplements
but does not replace experience.

The development of this technique
is in its early stages. An examina-
tion of the blocks to be analyzed
shows that some of the blocks are
under the jurisdiction of process de-
signers and plant operators while
others are the responsibility of the
instrument manufacturers. The suc-
cess of the program will be depend-
ent upon the extent to which all
three participate. Naturally, there
will be limitations of the method.

(Continued on page 143)

FREED INSTRUMENTS

S

1020 B MEGOHMAMETER
Self contained — A.C. operated
Elecironically regulated supply
Direct reading

1010 COMPARISON BRIDGE
Self contained — A.C. operated

Rapid and accurate test of
Resistors, Condensers, Inductors

I megohm to 2 million megohms.

1110A INCREMENTAL
INDUCTANCE BRIDGE
For accurate testing of

1040 VACUUM TUBE VOLTMETER
Self contained — A.C. operated
High impedance — wide frequency
communication and television Used at Audio &
components under load conditions. Supersonic frequencies.
SEND FOR COMPLETE TRANSFORMER AND INSTRUMENT CATALOGS

FREED TRANSFORMER CO., INC.

INSTRUMENTS DIVISION :
1726-B Weirfield Sireet, Brooklyn {Ridgewood) 27, N. Y.

fo ¥ ¥o ¥

limited edition of new

MILITARY ELECTRONIC
PROCUREMENT GUIDE

.+ » « available for framing
or desk-top use

For the convenience of TELE-TECH recd-
ers who will want to make frequent use
of the 1952-53 Military Radio-Electronic
Procurement Guide published as section
2 of this issue, we have arranged for a
special reprint, printed on one side only
of high-grade stock.

Frame or mount this 21 by 30 inch chart
for your office, plant or laboratory wall;
ot use it flat under a glass desk-top!
Many concerns will want copies for their
sales staffs,

PRICE $1.00 PER COPY

(pledse remit with order)

TELE-TECH
CALDWELL-CLEMENTS, Inc.

480 Lexington Ave., New York 17, N.Y.
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| KINETIX Means

ADVANCED ENGINEERING
HIGHEST PRECISION
CONTROLLED QUALITY

in the manufacture of
SYNCHROS
SERVO MOTORS
" INDUCTION MOTORS
- SWITCHBOARD INDICATOR LAMPS
'OVERLOAD TRANSFORMERS
~ HI-ACCURACY TRANSFORMERS

A

The rapid growth of Kinetix Instrument Company has
been the reward of exceptional engineering and superior
facilities, plus strict adherence to the highest known stand-

- ards of quality control in the electronic and electrical fields. -
We pledge ourselves to maintain the integrity of any pro-
duct bearing the name KINETIX. B

GamvD

KINETIX INSTRUMENT €O., INC. 902 BROADWAY, NEW YORK 10, N. Y.

; West Coast Representative:
Joe Davidson & Associates P. 0. Box 108, South Gate, Calit.
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ELECTRONIC

and

MECHANICAL
ENGINEERS

As a leader in the field of electronic research
and development, MELPAR econstantly deals in
new ideas and works with skilled men whose
initiative and ability are an” active factor in the
development of these ideas.

We want to add to onr distingnished group of
engineers men whose background entitles them
to the substantial salaries, advancement and rec-
ognition that is an integral part of MELPAR
policy. Work is in pleasant Alexandria, just out-
side Washington, }.C,, in a modern plant with
extensive laboratory facilities.

If you have bhad Rescarch, Developmient and
Manufacturing experience in any of the follow-
ing fields we would like to hear from vou:

FLIGHT SIMULATORS

o Computers ¢ Rador Beacons

e Telemetering

o Sub-Miniaturization
¢ Microwadve Receivers

e Microwave Transmitiers

Send resume to:
PERSONNEL DIRECTOR, Depi. T.T.

MELPAR. INC.

Subsidiary Westinghouse Air Brake Co,
452 Swann Ave. Alexandria, Virginia

wwWwW americanradiohistorv com

ELEGTRONIC
ENGINEER
WANTED!

A young, aggressive, and rapidly
growing established business
organization engaged in the de-
velopment and manufacture of
products for VHF and UHF
Television application, requires
the services of an 1individual
qualified to step into a key posi-
tiog.

Applicant must be able to work
independently, organize, and su-
pervise development projects.

This position is to be permanent
and will offer the opportunity
for unlimited advancement and
a successful career. Suburban
career. Suburban Waestchester
location . . . stimulating and
congenial surroundings . . . 26
minutes from Grand Central.

Attractive Salary
Write stating qualifications

Blonder-Tongue

LABORATORIES
38 North Second Avenue
Mt. Vernon, N. Y.
Mo. B-3974

30000000900 00000000000000CROP0O0O0OOCRCOOROPOOOOOOOCOOROTOOOSOSOOOOSOOORODS
000000000000 OOOOOOPOPOOR000000000000000000000RROCDAIGGOIRIDDIGE

C00A000000006GC0ROOEIIDVDOOE

WANTED

/ Engineers and
Scientists

Unusual opportunities for ont-
standing and experienced men,

These top positions involve prelim-
inary and production design in ad-
vanced military aireraft and special
weapons, including guided missiles.

IMMEDIATE POSITIONS INCLUDE:

Electronic project engineers
Electronic instrumentation engineers
Badar engineers
Flight test engineers
Stress engineers
Aero- and thermodynamicists
Servo-mechanists
Power-plant installation designers
Structural designers
Elecire-mechanical designers
Eiectrical installation designers
Weight-contrel engineers
Excellent location in Soutliern Cali-
fornia. Generous allowance for travel

exXpenses.

Write today for complete informa-
tion on these essential, long-term po-
sitions. Please include resume of your
experience and training. Address in-
quiry to Director of Engineering.

NORTHROP AIRCRAFT, Inc.
1037 E. Broadway, Hawthorne
(Los Angeles County) California
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These can be overcome, only, as they
are met.

When the methods have been ex-
ploited we may reasonably expect
them to perform many useful func-
tions. Among these are:

1. To allow predictions of system

performance to be made from
tabulated information on the

o
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individual components of the
system.

. To establish the necessary re-

sponse characteristics which an
instrument or process being de-
signed must have in order to
make the complete system into
which it is installed operate as
desired.

To allow the designer to deter-
mine the source of undesirable
effects and to minimize their
effect, either by a change in
process or instrumentation or
by intelligent compromises.

To allow comparison of the per-
formance of various processes
as well as other components
where a number of choices are
available,

To provide a means of catalog-
ing previous experience.

As information is gained, valu-
able predictions as to ‘“noise”
effects on a process and how
processes can be improved can
be obtained directly from the
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Fig. 21: Closed loop frequency response-(D)

transfer function. Naturally
practical experience is of fre-
mendous importance for this
type of work.

7. Performance can be predicted,

(Continued on page 144)
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3.0.5. HAS EVERYTHING FOR
MAKING MOTION PICTURES

The Dept. Store of the Industry!

Animation Stands
Auricon Cameras
Books, Technical
Cameras, Professional
Colortran Lights

Film Cabinets

Film Cleaners

Film Ediiing Equipt.
Film Lab Equipt.

Film Printers

Film Processors
MAGNECORDERS
Microphones

Motors, Camera
Movicla Editors
Readers, Sound
Recorders, Film, Tape
Sound Cameras
Studio Lights & Spots
Synchronizers
Tripods, Camera
Zoomar' Lenses

Here, under one roof, you will find
all your needs for producing, proc-
essing, recording and editing meo-
tion picture films. Tell us, when
you go on the air, what you want
to do, and what you want to spend.
More than half presently operating
TV Stations are S.0.S. customers,
At left is just a partial list of the
many items you’ll find at S.0.5.—
and at worthwhile savings in price!

DEVELOP YOUR OWN FILMS
WITH BRIDGAMATIC

Show spot newsreels, sports events, efc,
same day as filmed. A dependable, true
one-man lab—anybody can operate it!
Self contoined automatic processors 16mm
or 16/35mm, reversal and color. Prices
start ot $995. Write for BRIDGAMATIC
data.

3.0.5. CINEMA SUPPLY CORP.

Dept. G, 602 W. 52nd S3., NEW YORK 19, Cuble: SOSOUND
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MODEL IBES PAGING SPEAKER

r
!
!
]} The most popular paging
{ speaker ever made. Fea- .
| tures high sensitivity on
I talk-back and un-
| usnal conversion effi~
eiency. Reguires ‘lcsa
' amplifier power and
| gives more watts-per-
| dollar. Frequency
| respomse 300-10,000
| e.p.s.  with rising’
| characteristies results
| in_exceptional intel-
t ligibility and noise
|  penetrating ability. Only 834 x 9 inches.
| Model 1B8 is a veritable powerhouse with
\ a conservative 12 watts continuous power
1 rating. Rngged, weatherproof construction
I assures lifetime dcpendability,
!
]
e

.. designed by

PROGRESSIVE
ENGINEERING'

Every UNIVERSITY
product is built to
traditional standards of
quality that have earned
a world-wide reputatibn
for absolute depend-
ability. Highest quality
materials, skillfully fab-

ricated, result in unsur-
passed performance and
extra reliability. ‘‘Pro-
gressive Engineering’’
assures the latest design
improvements in every
piece of UNIVERSITY
equipment.

Ask for your
free copy of the
TECHNILOG

Handy technical
catalog, published
for engineers, in-
stallers, service
men. Request
yours today —
write Desk 51

/NETWORK RECORDER

“just like
being
there”

This new

recorder incorporates

advances in dependahility and per-

formance found in no other tape

recorder: direct drive, positive disc

hrakes, simple threading, push-
button control.

Relay rack panel mounted (illus-
trated), in consale cabinet or in port-
able cases, this dependable recorder
meets every requirement of hroad-
cast studios. WRITE FOR BROCHURE

NWR-1.

Monufactured By

__Berlant Associates

4917 W_ Jefferson Bouwlevard
Los Angeles 14, Calitornia
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and B.O.

D

For Top-Quality
Pictures

ﬁ (i

Simplest to msfall
Waobble-free, Singte
or douhle units,

—USE

PERFECTION
ION TRAPS

Now Standard en lLeading TV Sets

Admiral Corp., Phileo

American RCA Victor
Bendix Regal Electronics
Dewald Sentinel
Emerson Stewart-Warner

Garod Stromberg-Carlson

General Electric Teleking
Hallicrafters Teletone
Hoffman Telequip
Jackson Trad
Maeck Warwiclk
Motoroly Wells-Gardner
Muntz Westinghouse
Olympic Wilcox-Gay
Zenith

Write today for full details!
PERFECTION ELECTRIC CO.

2635 South Wabash Avenwe, Chicago 16, Illinois

Makers of Perfection Speakers, BeamaJusters
(Barkhausen Oscillation) Eliminators

wwWw americanradiohistorv com

so that in the selection of equip-
ment, performance may be dis-
cussed along with the other
important factors such as the
economics, convenience, main-
tenance, servicing, ete.

It is not expected that all systems
will prove as simple to analyze and
test as the system chosen. The au-
thors, however, present this data in
the hope that others may be encour-
aged to investigate and publish re-
sults on the use of the methods, thus
furthering their use as an engineer-’
ing tool for process work.

The authors wish to express their
appreciation to E. C. Grogan for his
assistance in assembling the test
data.

REFERENCES

Zeigler, J. G and Nichols, N.B., Trans.
AS.M.E., p. 759 (1942) also Trans.
A.SME., 64, p. 433 (1943)

Brown, G.5. and Campbell, D.P., “Instru-
ment Engineering—Its growth and Promise
in Process Control Problems,” Mechanical
Eng., 72 p. 124 (1950)

Brown, G. S. and Campbell, D. P., “Instru-
of Servomechanisms” John Wlley and Sons
Inc., N.Y.,, N.Y. 1948

Chestnut, H. and Mayer R.W. ‘“Servo-
mechanisms and Regulating Systems,”” Vol.
%és.{oh.n Wiley and Sons Inec., N.Y,, N.Y,,

Rutherford, C.I., ‘“The Practical Application
of Frequency Response Ana1y51s to Con-
trol Problems,” Proc. I'Mech. E (British},
162, (No. 3), p. 334 (1950)

This paper was first presented at the
annual meeting of the Instrument
Society of America, Houston, Texas,
Sept., 1951

Measurements
Corporation

MODEL 59

MEGACYCLE
- METER

The only
grid-dip
meter
covering the
wide range

FREQUENCY CALIBRATION: £2%

For determining the resonant
frequency of tuned circuits, an-
tennas, transmission lines, by-
pass condensers, chokes, etc.
For measuring inductance and
capacitance. May also be used
as an auxiliary signal genera-
tor; for signal tracing and many
other applications.

Complete data on request.

MEASUREMENTS
CORPORATION

BOONTON 6 NEW JERSEY
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While every precaution is taken to insure securacy,
we cannot guarontee against the possibility of an
cccasional change or omission in the preparation
of this index,
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* Proven
* Dependable
* Quality

PRECISION-WOUND
R. F. CHOKES

National makes o complete line of
gquality R. F. chokes to meet every
electronic need. In addition, Na-
tional’s engineering staff and pro-
duction facilities are capabie of
winding chokes fo any set of specifi-
cations for commercial or military
applications, Close tolerances guar-
anteed, Write for complete informa-
tion or send specifications.

NATIONAL COMPANY, Inc.

MALDEN, MASSACHUSETTS
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CAMART PRODUCTS

& CAMART
CAMERA DOLLY

For motion picture or tcle-

vision cameras. Two scats
for operator and assistant.
Geared lift for smooth
operation of boom arm
from 26" to seven feet.
30" width will go through
standard door. Weight 350
pounds. Easily transported.

WRITE FOR DETAILS

@ CAMART
BABY DOLLY

New advanced type glide steer-
ing control. Platform for as-
sistant and accessories. Adjnst-
able swivel scat for cameraman.
For tripod, baby tripod, or hi-
hat. Rigid clamps for tripod
legs. Size 353 x 46 inches, it
eames apart!

TY EFFECTS PRISMS AVAIL-
ABLE.

THE CAMERA » MART INC.

1845 BROADWAY, NEAR 60TH STREET

NEW YORK 23, N. Y. 'CIRCLE 6-0930
CABLE ADDRESS — CAMERAMART

Standardized
ELECTRONIC HARDWARE

Terminal Lugs, Standard and Mini-
ature — Shaft Locks — Panel Bush-
ings — Insulated Stand Offs and
Feed Thrus.

Terminal Boards Made to Customer
Print Specifications. Highest Qual-
ity. Prompt delivery. Immediate
attention to your terminal board
problems assured. Send for com-
plete Engineering Manual.

U. S. ENGINEERING CO.

521 Commercial Si., Glendale 3, Calif.

WANT 2
or 2,000,0007

‘Do you need small tube-like parts withan

unusual combination of properties? Do you
need them in big quantities? Investigate
the speed and ease with which Synthane
laminated plastics can be machined on
automatic serew machines—in your shop,
or in ours. Mail the coupon today for
complete information about Synthane
fabrication facilities,

SYNTHANE CORPORATION
Manufacturers of 12 River Road, Oaks, Pa.

[
I
laminated plastics : Gentlemen:
I
I

Please send me without delay, or obligation,
SHEHS the Synthane Maclhining Folder.
RODS « TUBES

MOLDED-LAMINATED { e
MOLDED-MACERATED | Addres
FABRICATED PARTS | ¢y, g
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Wanted-MANUFACTURERS REPRESENTATIVES

To seil our CUSTOM BUILT
ELECTRONIC TRANSFORMERS,
COILS, CHOKES & SOLENOIDS

We have most modern equipment includ-
ing testing facilities plus engineering and

manufacturing know-how.

W 9th Street
D!T"Mcol Inc' ig?)sas‘eséify' 5, ';:\Bj.

WORLD'S LARGEST STOCK

Coated Hi-resolution Lenses for every TV need —
wide angle, normal, telephoto — 114 to 20" .

Cooke, Zeiss, Ektra, Carl Meyer, B & L, Wollensqk
Ross, Astro, etc. All accessories, baffle rings,
counter-bulances, fittings. Foc. mounts fit RCA,
DPu Mont, GE tmage Orth, Special mounts for GPI
and others. Expert fitting service. LOWEST PRICES.
15 day FREE TRIAL. Unconditional Guarantee.

SERVING TV SINCE 1936 . . .

FREE

BURKE & JAMES, Inc, s
321 So. Wabash Avenue (T) Chicago 4

' LENSE TLLETING
® and PRICE LIST

CARL MEYER
8 R0
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Now in MASS PRODUCTION...

PYRAMID ULTRA-COMPACY

metallized
paper capacitors

PYRAMID Serics M CAPACITORS yse a specially-
prepared metallized paper, providing all-important savings
in size and weight. ... Pyramid now produces

large ::juanﬁi‘ies of these capacitors in a wide variety of

cardboard or hermetically sealed metal containers.

Your letierhead inquiries are invited

@ PYRAMID ELECTRIC COMPANY -« 1445 HUDSON BLVD., Nozth Bergen, N.

MW americanradiohistorvy com
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ACTUAL
SIZE

NOW — precise electronic control at lower cost
with the new RCA-6012 gas thyratron

Expressly designed for industrial control
applications, the new RCA-6012 gas tetrode
features the ruggedness necessary to with-
stand rough industrial usage. It has the addi-
tiona! advantages of low cost and nation-
wide renewal distribution...both of impor-
tance to the end user.

For motor-control, electronic-inverter,and
general relay service at power supply fre-
quencies,the RCA-6012 is rated to withstand
a maximum peak inverse anode voltage of
1300 volts,a maximum peak cathode current
of 5 amperes, and a2 maximum average
cathode current of 0.5 ampere,

Operating features of the RCA-6012 in-
clude a negative-control charactetistic which
is essentially independent of the ambient
temperature over the range from —75° to

+90° C, low preconduction currents, low
control-grid-to-anode capacitance, and low
control-grid current.

The RCA-6012 is compactly designed, and
employs a structure that increases its resist-
ance to both shock and vibration. A button
stem is used to strengthen the mount struc-
ture and to provide wide inter-lead spacing
as 2 means of reducing susceptibility to elec-
trolysis and leakage.

For complete technical data on the
RCA-6012, write RCA, Commercial Engi-
neeting, Section FR57, Harrison, N. J. ... or
contact your nearest RCA field office.

THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT IS RCA

wwWwW._americanradiohistorv com

FIELD OFFICES: (Eas#) Humboldt 5-3900, 415
S. 5th Sc¢., Harrison, N. J. (Midwest) White-
hall 4-2900, 589 E. Illinois St., Chicago, IlI.
( West ) Madison 9-3671, 420 §. San Pedro St.,
Los Angeles, Calif. Trmks. @

74?1,4}-{:@(/ new RCA tube

RCA-6080 is a eurrent-regulator
tube for use in regulated dc
power supplies. Similar to the
6AS7-G, it features a butten-
stem construction for improved
resistance to shock and vibra-
tion. The 6082, a companien
tube for aircraft power supplies.

RADIO CORPORATION of AMERICA

FLECTRON TUBES HARRISON. N.J.
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