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NOW Thompson Products Expands Its Electronic Facilities

We are pleased to announce the affiliation
of the Antenna Research Laboratory, Inc.
of Columbus, Ohio with the Electronics
Division of Thompson Products, Inc. The
Antenna Research Laboratory is now
a wholly-owned subsidiary of Thompson
Products. This company has had extensive
experience in the design and development
of antennas, electronic instrumen-
tation,and microwave components for both

h

military and commercial requirements.

This affiliation makes available to the
industry research and development facili-
ties and production capacity for antennas,
dummy loads, polar recorders, coaxial
switches and allied electronic equipment.

Address inquiries concerning your require-
ments to Thompson Products, Inc,
Electronics Division, 2196 Clarkwood Rd.,
Cleveland 3, Ohio.

Thompson @) Products, Inc.

ELECTRONICS DIVISION + 2196 CLARKWOOD RD. - CLEVELAND 3, OHIO
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¢ INSULATION RESISTANCE (min.)
50,000 Megohms

¢ ARC RESISTANCE, ASTM SECS.
2504

¢ OPERATING TEMPERATURE
135°C (limitation due to contact
metal)

¢ Q-value at 40°C—50% RH—not
less than 1000

® Q-value at 40°C—~90% RH min.—
not less than 333

WRITE FOR DATA SHEETS

Mycblex 8-Pin Sub-Miniature Tube Sockets are
fully described in the new Data Sheets. Other
catalogs are availoble on Mycalex jnsvlotion
for every electronic or electrical opplication.
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New MYCALEX 410 Sub-Miniature Tube Sockets are designed
for use in electronic and electrical equipment where space is at
a premium. Because they are extremely compact, these sockets
offer a ready solution to numerous design problems involving
spatial limitations. Installation is simple, mounting being ac-
complished without screws or rivets in shaped chassis holes.

Improved electrical performance and greater mechanical pro-
tection for the tube than are available with ordinary insulat-
ing materials are afforded by this socket through the use of
MYCALEX 410 glass-bonded mica. MYCALEX 410 is rated
Grade L-4B insulation under NNM.E.S. JAN-I-10. It offers
superior electri-
caland mechani-
cal properties in
combination
with practical
cost per unit,

MYCALEX TUBE SOCKET CORPORATION

Under Exclusive License of
MYCALEX CORPORATION OF AMERICA

30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y,

Mvcm:x CORPORATION OF AMERICA

Owners of ‘MYCALEX’ Patents and Trade-Marks
Executive Offices: 30 ROCKEFELLER PLAZA, NEW YORK 20 — Plant & General O1tices: CLIFTON, N.J.
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Just slip over tube’s neck
and tighten clamp...

ENTIRE WEIGHT ONLY 5 OUNCES
Cannot damage neck of tube. Contains
ALNICO P.M. weighing only 14 ounces. J

See it at Booth 321

IRE SHOW
Bl 2-second installation. No brackets, no special March 3-6
mounting contrivances required. No costly tooling
for mounting devices. Merely slip over neck and REPRESENTATIVES
tighten clamp. It’s the easiest, most accurate way John J. Kopple
to focus a TV tube. 40 E. 42nd 51, New York 17, N. Y.

James C. Muggleworth
506 Richey Ave., W. Collingswood, N. J.

I Only 2 turns of adjusting screw covers entire focus Rolph Haffey
range. 2417 Kenwood Ave_, Fort Wayne 3, Ind.

[ Built-in picture positioning device.

. e 0 0 Irv. M. Cochrane Co.
Il No interference magnetically or mechanically with o S T T o .

other components.

Write or phone today for further information on the new
Heppner TV P, M. Focusing Device.

MANUFACTURING COMPANY
ROUND LAKE, ILLINOIS
PHONE: ROUND LAKE 6-2161

TeleVision Engineering, Februarv, 1952

www americanradiohistorvy com


www.americanradiohistory.com

«, .. Nearly nine out of
each ten of our employees
are... participating in

The Payroll Savings Plan.”

E. J. HANLEY

President, Allegheny Ludlum Steel Corporation

“Systematic Savings offer the surest means of future security and we know
of no belter systematic savings plan than that afforded by payroll deduction
purchases of U.S. Defense Bonds. Nearly nine out of each ten of our em-
ployees are helping their country while they save by participating in this plan.”

There are three easily understood reasons why 88%
of Allegheny Ludlum’s 14,378 employees are enrolled
in the Payroll Savings Plan:

* the recognition by Mr. Hanley and his associ-
ates of the Payroll Savings Plan as a major con-
tribution to America's Defense effort . . . an im-
portant, stabilizing factor in our national econ-
omy ... aroad to personal sceurity for Allegheny
Ludlum employces.

* Allegheny Ludlum’s person-lo-person canvass
of employees, which put an applieation blank for
the Payroll Savings Plan in the hands of every
man and woman on the company payroll.

* the patriotism and sound sensc of the Allegheny

Ludlum employees who know that every dollar

they invest each month in U.S. Defense Bonds is

a double duty dollar —it helps to keep Amcrica

strong . . . it builds personal security for the

employeec.
If employee participation in your Payroll Savings Plan
is less than 50% . . . or if you are one of the relatively
few industrial companics that does not have a Payroll
Savings Plan, phone, wire or write today to Savings
Bond Division, U.S. Treasury Department, Suite 700,
Washington Building, Washington, D.C. You will get
all the assistance you may need to place your company
among the thousands of companies that have 60, 70,
80%, cven 88% participation in the Plan That Protects.

The U. S. Government does not pay for this advertising. The Treasury De-

partment thanks, for their patriotic donation. the Advertising Council and

TELEVISION ENGINEERING

TeleVision Engineering, February, 1952
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UHF Interest Begins To Dominate Industry-Scene
—Though ultrahigh-land will not be an official community
unti}l about the fifteenth of March, when the trumpets will
blow hailing the end of that long. long freeze. there are
rousing plans afoot for the new sprawling home of the
nation’s sightcasters.

The first cue to the top priority that it seems will be
given by practically everyone to the ultrahighs, appeared
during a TV seminar in Washington when the tenor of
the meeting was set by page advertisements published in all
of the Washington dailies. Headlined UHF Weans More
Ti For More People. the advertisements declared that:
“To manufacturers it will mean the ereation of vast new
markets . . . for home TV receivers.” And to broadcasters
... “The opening of uhf will mean added opportunities
to extend local and national TV coverage.”

Further evidence of the accent on whf appeared in a
seminar report revealing that consultants will he supplied
with portahle whf transmitters. antennas and receiving
equipment. to conduet fiekd surveys for prospective broad-
casters. 1t was also disclosed that ultrahigh activities in
New York will hecome even a more dominant factor within
the new few months. when a series of a special tests are
conducted via an 830-me antenna mounted on the vhf
tower on the Palisades. These tests are expected to provide
important tropospheric data. To supplement this probe.
there will he inangurated a comprehensive coverage project
which will feature the use of a series of antennas, mounted
at 200.400. 600 and 800-foot heights, all motor driven, and
radiating over smooth and rough terrain, It is expected that
the results of these tests will provide conclusive coverage-
production formulas,

While the results in Bridgeport. New York and elsewhere
have proved that ultrahighs can deliver an extremely satis-
factory signal. several coverage problems have appeared
on the horizon. particularly in hilly terrain where operation
has been found to be spotty. This, it is expected. may be
overcome by beam tilting. which tests have showed can
provide substantial gains in outputs. In one instance. it
was found that a tilt of 1.3° downward® provided an in-
crease of signal strength out to about 5 miles, Beam tilting
and beam shaping can also be used to reduce coverage. and
thus provide a means of minimizing interference and
permit closer station spacing. With the prohahility that
ultrahigh stations may be allowed to operate with a mega-
watt of power. sometime in the future. the radiation-control
possibilities of heam tilting and shaping are certainly
significant.

Last month. it was indicated that uhf will play a promi-
nent role during the forthcoming 1RE convention, when
nearly a score of papers will be presented on the subject.
It has now been learned that the ultrahighs will be a fea-

*See uhf repurt in October, 1951, TELEV 18108 ENGIXEERING,
**With apolouies to Rensselaer PPolytechuic Institute.

TeleVision Engineering, February, 1952

tured attraction at the NARTB engineering session in
Chicago. not only during a paper session. but also at a
special symposium involving members of consulting en-
gineering and manufacturing organizations.

UHF is certainly roaring along!

Funectional Classification Sought As Pattern — lhe
many variations of services encountered in TV have
prompted many to consider the widespread adoption of
functional classifications. similar to those used in technical
institutes. which would pinpoint the services to he rendered
in various departments.

To illustrate.** a research engineer or scientist has been
classified as one engaged in pure research into physical
or natural laws to increase hasic scientific knowledge. with
applied research heing directed to a solution of specific
problems. Other suggested classifications have been: devel-
opment engineer —applies results of research to produce
new methods. products. structures. machines or equipment;
design engineer— makes detailed plans and specifications
for use in construction of structures. machines or equip-
ment: planning engineer—deals with selection of equip-
ment or lavout of structures and facilities and its integra-
tion into a system to accomplish some definite purpose;
production engineer—handles problems associated with
actual manufacture of products: test or quality control
engineer/analytical scientist—tests or analyzes finished
products. machines, structures, or equipment to determine
whether or not it is satisfactory: operating engineer—is re-
sponsible for the satisfactory operation of a complete
system of some type or of some part of a system; plant
engineer—is responsible for the satisfactory operation and
maintenance of general structures and facilities: executive/
management engineer—directs and supervises a manufac-
turing. produetion or construction industry.

TV at the IRE-—TV, which has hecome the mighty mon-
arch of the airlanes, will truly reign in a regal fashion
at the annual IRE mecting from March 3rd to 6th, when
every facet of the art will be covered: color. the ultrahighs.
power tubes, transmitters. antennas, tuners—all analyzed
by the country’s leading specialists. As cited earlier. there’ll
be full-day sessions on receiver design. and another full-
day meeting on TV broadcasting. Specifically, some of the
topics to be covered will be fixed and mobile TV lighting,
transient vesponse. use of heliocopters for field-intensity
measurements, ufif klystrons, transmitter design for the
ultrahighs, station construction and theatre conversion.

Practically during every dayv at the IRE, TV will sparkle
as a leading attraction-—a stirring tribute to an infant
art which during the past few years has thundered along
and truly set the pace in industry.

During this 4-day session, we'll be at our familiar stand
at G'rand Central Palace at Booth 288. Hope we’ll be seeing
vou! —L, W,

www americanradiohistorvy com
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TV grams...

TVcasting Expansion Forecast Despite Restrictions:
Notwithstanding defense production restrictions. new TV
broadcasting facilities will become available for over a score of
cities throughout the country not too long after the freeze is
lifted. according to a three-month study by a task force of
industry experts. which included William H. Chaffee. Philco:
Keston Arnett, DuMont; Admiral Edwin D. Foster. RCA; and
C. W. Michaels. G.E. . . . In their opinion. it will be possible
to meet material requirements for transmitters. studio equip-
ment and antennas up to July "33 from present inventaries and
current allocation materials. without any requests for increased
allocations. Their repurt revealed that there are now 28 trans-
mitters already in the hands of prospective broadcasters. 20 in
stock. and 151 being processed: sufficient material for these
transmitters are assured. , . . Commenting on the anticipated
permits for construction that the FCC is expected ta approve.
the specialists declared that about 140 authorizations would
be issued hy the end of the year. and 190 by the end of '53.
with vhf and uhf sharing about equally in the assignments. It
was believed that around two dozen vhf stations might go on
the air before the end of the year. and that the ultrahigh-
transmitter installations would not hecome a reality until '53.
when about 60 would begin to operate in this range. Over 70
more thf stations should alsu begin telecasting in "33, it was
reported. . . . While steel for the antenna towers was noted as
a critical item. it was pointed out that in many instances the
use of existing towers now accommodating AM or FM an-
tennas. and tall buildings and hilltops. should play an effective
role in reducing tower heights. and steel requirements. Many
owners of existing stations have already been consulted on
the use of their radiating structures for TV antennas. . . . Ac-
cording to the investigating committee . . . “Television poten-
tially is the most powerful system of communication yet de-
vised” . . . and as such is certainly a vital factor in our national
policy which recognizes the . . | “essentiality of a complete
national communication system.”

Dress Rehearsals for NTSC Coler: The compatible
color-system techniques evelved by industry representatives on
the National Television Systems Committee are now under-
going crucial tests in Philadelphia at Philco: Syracuse at

CONSERVATION MEASURE: Inserting tungsten
rod into small hole at tip of an ultrasonic
vibrator, which literally shakes glass beads
off the rods. salvaged from tubes which
have been found faulty during manufacture.

UHF TRIODE: Medium-mu penciltype triode
(RCA 5893) which is said to be capable of
providing peak output of over a 1000 watts

G.E.: and in New York at RCA. Hazeltine and DuMont.
Among those scheduled to look in for the first time. in an
official way. are members of the FCC. (Many of the members
of the FCC's engineering departments have been present un-
officially during preliminary system studies). The tests are
expected to disclose the degree of flicker. if any. observable on
receivers; hrightness and contrast range available: continuity
of motion possible: registration virtues: color breakup and
color fringing. if anv: color fAdelity; brightness resolution
possible: picture texture; susceptibility to interference: ade-
quacy of deflection syne information: fringe-area possibilities:
sound quality reproduction: possible uses of ultrahighs. etc.

A New VHF Propagation Theory: At the Bureau of
Standards in Washington. Dr. J. Feinstein has developed a new
theory for the propagation of vhf waves beyond the horizon.
which suggests a new role for the gradual change in the re-
fractive index of the atmosphere with height. This change. or
eradient. is said to lead to reflection as well as refraction of
the waves as they travel out into space from the transmitter:
the amount of reflection is noted as being small. but enough
to Yead to appreciable propagation of signals beyond the hori-
zon. According to Feinstein. the new theory might mean that
higher-powered TV stations located farther apart than line-of-
sight might interfere with each other. Attempts te prove the
validity of the theory will be made at a NBS transmitting site
on Cheyenne Mountain. in Colorado. 9000 feet above sea level.
It is believed that the distances prescribed in the new alloca-
tion schedule are sufficient to avoid the possible interference
problem cited by Feinstein. and that power balancing can be
used as a means of controlling any possible interference prob-

lem in the future.

Military Gunsight Now Serving as TV Camera
Finder: A gunsight. developed for use on anti-aircraft gun-
nery. has been found to be an ideal rapid-action shot pin.
pointer for TV cameras. Known as an oprical ring sight. the
finder consists of a single glass-faced disc so constructed that
a set of concentric rings appear at target distance in the feld
of view. . . . Field cameras. now heing made by one manufac-
turer. are featuring this unique rapid sight.

RADAR GASSWITCHING TUBE: Broadband
gas-switching tube (G.E. 6038} which is claimed
to cut recovery time to about 8 microseconds
at a power of 50 kw, with a pulse repetition

rate of 1000 pulses per second. and a pulse

(Courtesy Raytheon)

in grounded grid service as a plate-pulsed
oscillator at frequencies up to 3300 mc. Design
employs a coax-electrode structure of double-
ended metal-glass type in which plate and
cathode cylinders, each Y4.inch in diameter.
extend outward on opposite sides of a grid

fiange.

www.americanradiohistorv.com

width of .5 microsecond. at 9300 me. Tube
can be used in equipment having a maximum
transmitting power of 100 kw.
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New Posts: J. 4. Miiling, formerly chief of the NPA end
equipment branch (on leave from the RCA Service Co.. where
lie served as vice president), has been appointed director of
the electronic division of NPPA. Milling, who succeeds
Edmund T. Morris, Jr., who is returning to Westinghouse,
will also serve as chairman of the Electronics Production
Board. Defense Production Administration. . . . Vice Admiral
Edwin Dorsey Foster (U. S. \. Ret.) has been appointed vice
president and director of planning for RCA Victor division,
RCA. . .. Philip Burnes has been named director of the sales
division of the Weston Electrical Instrument Corp. Hubert
M. Ricks has heen named general sales manager, sueceeding
Barnes. . . . George Adams has been named factory superin-
tendent of the Permoflux Corp. Howard Roth has been
named industrial sales rep. . . . Dr. Courtnay Pitt has heen
appointed vice president-finance to the top-level management
policy committee of Phitlco Corp. . .. R. V. Kellogg, Jr., {or-
merly advertising director of Machlett lLabs. has joined Bur-
lingame Associates in the same capacity.

1. A. Milling

Philip Barnes

Dr. Ralph Boiwcn, formerly director of research. has Dheen
appointed vice president in charge of research for Bell Tele-
phone Labs. Other appointments at Bell Labs: Dr. J. B.
Fisk, director of research-physical sciences; Dr. H. T. Friis,
director of research in high frequency and electronics; Dr.
. H. Doherty. director of research in electrical communica-
tions: and Dr. R. M. Burns, chemical coordinator. . . . Steven
E. Lasewicz has been named production manager of The
LaPointe Plascomold Corp. He was formerly chief engineer
of Horton-Bristol Co. . . . Irwin ¥ einstein, formerly assistant
chief engineer of Sarkes Tarzian rectifier division. has joined
Electronic Devices. Inc.. as assistant sales manager. . . . Ken-
neth 4. Hoagland has been appointed assistant engineering
manager of the picture-tube division of DuMont.

Albert Coumont. formerly with International G. E.. has been
appointed service manager of RTMA. . . . Armin P. Buetow,
general manager of Magnecord. Inc.. has been named execu-
tive vice president of the company. . . . Henry C. Roemer,

formerly executive vice president. has heen elected president
of Federal Telephone and Radio Corp. . .. Homer R. Oldfield.
Jr.. has been appointed resident manager of the G. E. ad-
vanced electronics center at Cornell University. . . . Robert

Moore is now production engineer at E. I. Guthman Co.

Hubert M. Ricks

Personals

Bernard Tullius has been appointed sales enginecer for the
transmitter division. DuMont Labs. . . . George ¥. Jernsted:
has been appointed manager of engineering for the special
products development division of Westinghouse. . . . Ferdi-
nand W. Schor, formerty chief engineer in charge of govern-
ment equipment engineering at Hallicrafters, has heen named
chief engineer in charge of military engineering for Motorola.
... Charles H. Crutchfield, formerly vice president, has heen
named senior vice president and generai manager of the
Jefferson Standard Broadeasting Co. Larry-Walker has been
named a vice president and assistant general manager. . . .
Harold E. Tyler has been appointed general manager of
Setchell-Carlson. Ine. . . . J. J. Swnuels has been appointed
general sales manager of Fidelity Tube Corp. . . . Nicholas
DeFalco has been named manager of the receiver quality con-
trol department of DuMont. headquartering at the East Pater-
son, N. L., plant. . .. Irring G. Rosenberg has been appointed
director of operations, responsible for Allen B. Du Mont
Laboratories. Ine.. television receiver and cathode-ray divigions.

Bernard Tullius

Ralph Bown

Marvin Hobbs, electronics adviser to the chairman of the
Munitions Board, has been appointed a2 member of the Elec-
tronics Production Board succeeding C. W. Middleton. who is
now engaged in field activities for the Department of Defense.
... Other EPB members are Harry A. Elle, consultant to the
Uindersecretary of the Army; Don G. Mitchell, consultant to
the Undersecretary of the Air Forces: Capt. F. R. Furth,
USN. Director. NRL: and F. H. Warren of the Atomic
Encrgy Commission. . . . Albert Lederman is now technical
representative of the Sylvania government relations department
in Washington. . . . 4. Kalinsky has been appointed general
manager in charge of production for Heldor Manufacturing
Company. division of Heldor Bushing and Terminal Corp..
Bloomfield, N. ). . .. Everett E. Gramer, vice president of the
Gramer Transformer Corp.. 2734 N, Pulaski Road. Chicago.
has assumed the duties of western sales manager for the com-
panv. with headquarters at 2738 E. Third Street. Tucson,
Ariz. . . . Karl Kramer, 1echnical service manager for the
Jensen Manufacturing Co.. appeared at a recent meeting of
the Indianapolis 1RE 1o deliver a paper on High Fidelity
Problems and Loudspeaker Design Considerations. . . . Frank
D. Langstroth has heen appointed vice president in charge of
operations of Video Produets Corp. and its affiliate company,
Sheraton Television Corp. at Red Bank. N, ). langstroth was
formerly president of Starrett Television Corp. in New York.

‘W. H. Doherty

1. B. Fisk

TeleVision Engineering, February, 1952

K. A. Hoagland

Robert Moore Frank D. Langstreth
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MINIATURE

Recently Developed Radar Beacon,
Used With Antenna Flush-Mounted
in Rocket Skin, Provides Continuous
Flow of Signals to Tracking Radar
Set on Ground, Regardless of the

Amount of Tumbling in the Air

Leit and above

PROTOTYPE BEACON and power supply. with and without housings; one of twelve
units constructed with Signal Corps model shop facilities, which were subjected to
extensive field and bench tests, to determine shortcomings and design deficiencies.

TRAXSPONDER BEAGONSE. in conjunction
with specially modified ground radar
sets. are used extenzively by Signal
Corps engineers in the instrumentation
of guided missile Hights. The chief ad-
vantage of this approach over other
instrumentation technigues is that the
reduetion of range and positional data
is almost instantaneous.

In the design of electronic gear for
rocket or gnided missile applications.
where not only the weight and volume
of the equipment are of prime impor-
tance. but alzo the ability to withstand
the severe environmental conditions 1o
which it is subjected. the trend towards
mintaturization is a natural one. The

smaller mass and  moments of tiny
components permit them to withstand
greater shock. acceleration. and vibra-
tion than do their larger counterparts.

Fortunatelv. the  research  depart-
ments of the various government ser-
vices, as well as many organizations
in private industry  have  cxpended
much effort in developing and making
available a nnltitude of subminiature
components, A= a result. numecrous
miniaturization programs have been
undertaken. among which the iranspon-

problems. The concentration of nu-
merous heat dissipating components in
a small volume results in extremely
high operating temperatures.  Since
high temperature adversely affeet= hoth
the life and operational characteristies
of most components. all possible tech-
nigues of transferving heat away from
the equipment. including radiation,
must be used. Temperature sensitive
components must be favorably Jocated
and  thermally  insulated.  Effective
cleerrical shielding and  proper come

der Deacon has played a role, ponent  placement  is mandatory  te
The  design engineer, in achieving avoid  regeneration or interaction  in

compactness with these new compon-
confronted  with many new

closely spaced high-gain eircuits,

ents, Is These and many other problems

VIEWS OF THE PRODUCTION MODELS of the beacon and power supply.

TeleVision Engineering, February. 1952
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TRBRANSPONDER
BEACON Fror

unided Missiles maam

arosc in the design of the miniatare
beacon in the labs. Twelve prototypes
were constructed  with Signal Corps
model shop facilities and after exten-
sive ficld and bhench tests. the <hmt-
comings were reeognized and corrected
before placing the beacons into pro-
duction.  As will he noted in the illus-
trations. many refinements  were  in-
chuded in the production models.

The Transponder Beacon

The miniature heacon unite compris-
ing receiver. decoding. trigger. modu-
lator. transmitter. and duplexing eir-
cuits, is housed in a pressurized con-
tainer 2% in diameter by 6597 long
and weighs less than two pounds. Al
controls are readily aecessible at ihe
side and top of the comtainer, The
power supply amd remotely controlled

switching mechanism are housed in ihe
second  pressurized  container. dimen-
sionally - shilar,  also weighing  less
than two pounds,

All tubes and pluck-out items in the
heacon can be easily removed. and all
other components can be serviced by
trained technicians,  Components are
well secured and mounted in positions

1 Transponder hearons are slure elec-
tronie devices which can be liliened 1o tele-
phone repeaters.  |'pon receipt of a low
level signal, « signal of higher Ievel, simi-
lar in character to the received signal, is
emitted. ['sed in conjunction with pulse-
type radar sets. this tvpe of beacon in-
creases the effective range of the interro-
gating radar set, and by using different
transmit and receire frequencies. eliminates
unwanted signals and reduces ground cloi-
ter at the radar. In actual use, the eacon
is mounted in experimental rockets or
guided missiles and tracked by the radar
from take-off to impact. Range and posi-
tional information are automatically  dis-
played on elaborate pen recorders ot the
radar, and running photographs ore made
of pertinent indicotors for further correlu-
tion 1eith other instrumentation techniques.

Above

CIRCULARLY POLARIZED TURNSTILE anlenna
supplied with the beacon.

Righ!
SCHEMATIC OF THE LIMITER decoder and
trigger circuits.

TeleVision Engineering, February, 1952

by B. H. SINCLAIR

Electronics Engineer
SCEL. Ervans Signat Laboratories

favoring proper operation uder the
conditions  of  high aceeleration  to
which they are subjeeted in actnat use,
Tube mounts serve a trifold purpose:
as a method of securing and shielding
the tubes. and a< a means of transfer-
ring heat away from tubes by contaet-
ing the outer container. The container
i blackened both inside and out to
transfer heat away from the equipment
by radiation, A long eylindrical tube.
the  nricrowave  transmitter  cavity, s
also blackened to radiate heatt What
appears to be o head casting in the
unit. is actually a coax rat-race duplex-
er. There are 1209 spaced stringers,
under tension when secured in the con-
tainer. which provide the backbone of
the heacon.

The bottom section of the  power
supply is a hermetically sealed vibrator
voltage supplv. completely rectified and
hhtered, Located above are a remotely
controlled  switching  mechanism. €
battery. and special A battery. All are
readily aceessible.

A\ circularlv-polarized  turnstile  an-
tenna  ix supplicd  with the  beaeon,

Many  installations.  howesers vequire
speeial antennas peeubiar to the pactic-
ular missile.

Mention of the environmental con-
ditions under which the heacon must
operate will probably clarify the un.
usual  geometry  and  lavout of the
equipment. Since the beacon must op-
erate in the low pressure regions of the
upper atmosphere, high-voltage cirenits
such as the transmitter must he pres-
surized to prevent corona and arcing.
Cylindrical struetures tend themselves
o pressurization teehnigques more read-
ilv than do rectangular structures. In
addition. the equipment mu=t operate
under conditions of high tran-ient and
constant  acceleration, which  requires
components to he mounted in that pe-
sition which favors most reliable oper-
ation.  Using thi= particular arrange-
ment. the beacon will operate satizfae-
torily bevond 100 constant aceelera-
tion along its longitndinal axis. and
<ubstantial aceeleration in other planes.
The beacon is also required to operate
under severe conditions of <hock and
vibration  without the use of shock
mounts.  This requires well  <ceured
leads and components. which has dic-
tated the use of etched-plate circuitry
and the adhesion of all small eompon-

(Continued on page 30
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ETCHING printed patterns in a ferric-chloride
etcher.

Right.
MASTER DRAWING mounted in preparation
for photography.

Below.
PRINTING CIRCUIT pattetn on a foil-clad
laminate utilizing @ vacuum-irame and

carbon-arc lamp.

PRINTED dJIROCUIT

WitH compeumon in the TV and al-
lied fields reaching an all-time peak
while production costs continue to in-
crease, industry has been searching for
less expensive design methods and as-
sembly techniques.  As one solution.
there has appeared the application of
printed circuits on foil-clad laminates.
which offers improved reliability and
greater economy.

The printed circuit is a metal-con-
ductor pattern on an insulating mate-
rial which serves as a connecting me-
dium for electrical components, replac-
ing to a large extent the internal maze
of wires normally found in convention-
allv-assembled  classis.  Among  the
various methods used to produce the
conductor pattern. that of etching foil-
clad laminates appears to have the wid-
est range of applications.  This eireuit
is achieved by printing a pattern on a
metal clad surface with acid resistant
ink=. paints or enamels utilizing numer-
ous means of transfer of which photog-
raphy. silk screening and offset print-
ing are a few. One system which lends
itself to c¢ircuit reproduceability and
from which precise pattern conhgura-

tions can be obtained. is the photoeteh
prucess.  This procedure combines the
technique of applying an acid resist
photographically and the art of metal
etching. A photographic image is trans-
ferred to a sensitized metal foil clad
surface which. upon exposure to light,
forms  an  insoluble  acid-resistant
enamel top. and the undesired foil
areas are then etched away in an iron-
chioride solution prior to the fabricat-
ing operation.

For moest circuit applications, copper
foil in a wvariety of thicknesses is
bonded to one or both sides of lam-
inated plastics of the desired grade and
thickness.  Laminated plastics  other
than phenolies. such as teflon. mela-
mine and silicone fiberglass are avail-
able depending upon temperature re-
quirements, and metal foils other than
copper. such as silver. aluminum and
brass are used. In certain applications
where flexibility is of prime impor-
tance. metal foil clad supports includ-
ing fiberglass eloth, nylon and paper.
to name a few, can be supplied.  Cir-
cuits utilizing the proper combination
of the foregoing materials mav. in adl-

Report on PC Foil-Clad Laminate Assemblies and
Practices W hich Have Been Found to Offer Not Only
Appreciable Reductions in Wiring and Assembly Costs.

But Flexible Circuit Reproduceability and Miniaturiza-

tion Possibilities, Plus Standardization of Production

onn an Accelerated Mass Production Basis

10

www.americanradiohistorv.com

dition. he plated with a wide assort-
ment of metals for a superior electrical
contact, an extremely hard wiping con-
tact surface. or as a protection against
corrosion.  The etched and fabricated
circuits are supplied ready for assem-
bly or completely assembled as desired.

One type of printed-circuit chassis,
which is becoming inereasingly impor-
tant in guided missle and rocket appli-
cations. features circuitry on one or
two sides of a suitable rigid-formed
plastic.  This is neccssary. since the
assembled  chassis must be  mounted
after assembly so that its shape con-
forms with the inside or outside con-
tours of it= evlindrical mounting shell
or container, with no mechanical hold.

PC Advantages

Exponents of printed circuits have
cited many advantages for the tech-
nigque,  Specifically. it has been found
that pe offers:

t!1 Reduction in costs through the
climination of a large percentage of
manual wiring.  Speeialized labor is
unnecessary as  operalions  are  con-
trolled through mass processing meth-
ods.  Assembly and inspection  times
are reduced and rejects can be mini-
mized, since the geometrie positioning
of components and conductor patterns
i= exact,  Component leads are merely
inserted in holes and can all be simul-
taneously fixed in position by a one-
~hot dip ~oldering operation.

{2y Extreme miniaturization can he
accomplished. limited only by the size
of the components. Smallness, hereto-
fore unknown, can be realized by stack-

-

TeleVision Engineering. February, 1952
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EYELETTING CIRCUIT watiern terminati
insertions.

for c

P t lead

DIP.SOLDERING of orinted circuit chassis after mounting all
components.

esign Methods and

ssembly Tech

ing a=sembled plates or rolling circuits
on flexible supports into cylindrical
forms. This is possible. since no spaee
need remain to provide for the aceessi-
bility of instruments necessary for as-
sembly under conventional wiring
systems.

(3} Improved reliability is assured
since electrical defects between con-
ductors and component leads is prac-
tically eliminated, and the soldering of
all joints is insured since they can be
made simultaneously through dip sold-
ering. There is no discrepancy be-
tween circuit layouts since all are de-
rived from a master design.

(4) Design changes during produc-
tion runs can easily and inexpensively
be made by revising the engineering
drawings and preparing a new master
photographic plate.

Some PC Shortcomings

Certain shortcomings have appeared
in printed circuit assemblies in the
past, but most have been resolved. In
early assemblies. it was found that it
was possible to solder and unsolder
components from the conductor pat-
tern no more than four or five times
during the life of the unit. without the
foil lifting from the surface. as a result
of too many exposures to a hot iron.

TeleVision Engineering. February, §952

by WILLIAM A. TEWELL

Photocircuits Corporation

Currently when numerous soldering
operations are anticipated at foil ter-
minations, eyelets, which serve as a
mechanical anchor, are inserted at
these points. These eyelets also serve
as a connecting link between circuits
on both sides of the insulating base.
Three-dimensional circuitey also repre-
sented an earlier limitation. However,
this problem has been solved by stack-
ing plates. using rigid pin connections
between each layer, or using a conduc-
tive pattern on a flexible support as an
electrical wiring harness.

The most obwvious difhculty encoun-
tered to date has been in the hardware
mountings. Generally. it is not easy to

Approximate Overload

Line Width Current For

(Inches) Foil Lines (Amperes)
1.00135" .0027"
copper) copper)

L OB0RR0BARA0 23 35
L 13 20
1/16 ......... ] 15
/32 ... 3 8
/64 .. ... . 3 3

OVERLOAD CURRENTS for printed circuits
on copper
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niques

adapt available hardware. such as tube
sockets and other similar devices, since
the problem of insuring a good electri-
cal and mechanical connection between
the external component tabs and the
circuit pattern is ever present. One
solution evolved features bending of
the tabs over to meet the foil pattern,
then eyeleting and soldering. Another
approach employs a right angle lug
anchored to the foil pattern, resistance
welding the lugs to the tabs of the
socket.  Both of these methods have
been found cumbersome adding to as-
sembly costs. In the case of tube sock-
ets. the desirable floating effect of the
pin tabs is lost in securing the tabs to
the chassis. However, cooperation be-
tween hardware and printed-circuit
manufacturers is resulting in the for-
nmulation of new designs which should
result in the satisfactory solution of
these problems soon.

Applications

Printed circuits lend themselves in
many ways to television applications.
Television tuners have been produced.
and several types of radical designs are
in the pilot-run stage and will soon he
in production. The new tuners incor-
porate printed high-frequency cuils,
with the wiping surfaces silver plated
for good electrical contact. Coils with

il
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inductances under 20 unh can be made.
but the size becomes excessive when
higher values are required.  This low-
value type of coil is quite practical for
TV frequencies.  Incidentally. it has
been found that printed spiral coils
have about the same induetance as air
core coilx of the same number of turns,

The possibilities of flush circuits in
television contact and switching assem-
blies have also been considered.  In the
flush process a circuit pattern of awy
configuration is embedded in oan in-
sulating Dbase material in such a way
that their surfaces are monoplanar.
The flush contaet surface offers the ad-
vantages of a superior metal-to-base
bond. since the foil is embedded in the
plastic material. There is also freedom
from lifting or tearing. due to the rub-
bing action of the contact. as the con-
tact slides over both surfaces which lie
in the same plane.  Rotary-channel
switchies property plated are extremely
adaptable.  When the metal surfaces
are properly plated, a hard and ex-
tremely long wearing contact, which
will also be free from corrosive eflects,
can be realized. Experience has shown
that with spherical contacts exerting
approximately  l-ounce  pressure. a
000257 sitver plate on a .00)35” cop-
per surface will provide over 100.000
satisfactory operations. 1f there is a
danger of the silver contacts sulfiding,
a .000005” layer of rhodium may be
plated on the silver. This application
will increase greatly wear resistance
and prevent tarnishing.

The extremely hard surface afforded
by nickel can be further improved by
coating with a thin rhodium plate. A
commutator of this combination should
last in excess of three-million revolu-
tions. either under intermittent or con-

PRESSING experimental laminates developed
in the laboratory.

tion; nickel. becanse of its ferromag-
netic properties, is not good at high
frequencies. where the noise level may
hecome quite pronounced.

By proper design of contact brushes
and a choice of base materials, in con-
junction  with a  silver-plus  rhodium
plate. it has been found possible to pro-
duce hf switches with a life expectancy
upwards of a million operations before
failure. providing minimum contact
pressures are maintained.  The flush-
circuit  principle has been found to
make it possible to produce switching
arrangements, which heretofore could
not have been made without the design
of a bulky and complex piece of equip-
ment.

There will be available, soon. etehed-
foil antennas. which offer reliability at
reduced cost. to replace the standard
pressed wireewound type.  Good toler-
ances can be expected and line widths
of 10 to 15 mills with equal spacings

!inuous operation. A switch or wip- can be maintained without difhculty.
ing contact of this nature is satisfac-
tory for de and low-frequency opera- i The Teleregister Corn,
Thickness Conductor Characteristics
Base of Copper
Material Conductor 1/16" 1/16" 1/32" 1/16" 1/32" 1/32"
feads space leads space leads space

Capacitance Measurements between Conductors

1 and
Ttn2 3102

lin2
mmfd mmfd mmjdfin

! and
Tin2 3te2 12
mmfd mmfd mmfdfin

1 and
T2 3102 li1e2
mmfd mmfd mmidfin

Phenolic® .. 00135 45 100 9
Phenolic® .. .001354flushy 1.7 102 94
Melaminel . 00135 »y 125 1
Phenolic* ., 0027 L5 105 09

123X XXI. 1 Fiberglass.

In preparing table. frequency of
Q-meter was employed.

1500 ke was

1.0 9.0 8 1.75 100 U5
| 45 9.5 R 3.2 105 104
| 50 115 10 6.2 132 124
| 4l 9.9 82 520 1o 1o
usesl.  Lead Jenpgth was 3. A Boonton type

DISTRIBUTED CAPACITANCE values of copper conductors of various widths
on various base materials.
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Coil Qs in the neighborhood of 150 can
be anticipated.

Assemblies and Techniques

Electronic assemblies can be manu-
factured utilizing printed conductor
patterns and standard. mintature and
subminiature components. In a typical
assembly. for a computer application in
an automatic inventory system. there
are some 500 plug-in units which are
composed  of three tubes and one
printed circuit plate.' The cireuit plate
consistz of. on the average. sixteen com-
ponents and twenty-two external lead
wires. assembly heing achieved by dip
soldering.

The obvious advantages. a~ realized
by this manufacturer. ineludes in addi-
tion to shorter wiring times and cost
reduetions: (1) Simplification of cir-
cuit testing: (2) ease of component re-
placement; (3) virtual elimination of
cold solder joints: and (#)y relative
freedom from short-circuiting possibili-
ties,

This printed-circuit chassis is approx-
imately 2% by 2347, a size dictated,
in part. by the condition that a larger
unit would suffer from warpage of the
insulating base when immersed in the
solder bath. If the warpage problem
obtained. it would be neeessary  to
clamp the chassis in a metal frame to
keep it flat during thi= operation.
Should this not prove satislactory it
may be more convenient to revert to
conventional soldering techniques,

The foregoing method of assembly
can be easily expanded to include tele-
vision chassis. In certain applications.
the if strip has Dbeen constructed a~ a
separate unit, and connection~ to the
main chassis made by the use of pin
connectors, conventional wiring meth-
ods or possibly the use of flexible foil
wiring harness. produced by etching
foil on a flexible support, In an adap-
tation of a present assembly technique,
as applied to dip soldering large
printed-circuit chassis where warpage
is to be prevented. tinned eyelets have
been inserted as receptacles for com-
ponent leads. The leads are formed
and cut so. that upon insertion. their
length will protrude through the evelet
barrel. The preforming and cutting of
leads and their inscrtion i= a semi-
automatic process to speed assembly
and reduce inspection time,

[To Be Concluded in March])
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ANTENNA SETUP which was found
lo be ideal for reception of channel
5 {30 miles from (ransmitlier) and
channels 4 and 8 (local stations):
Upper element is yagi resonant at
channel 5. Lower element is V
peam, resonant at channel 4 and
multiple of channel 8. Antennas,
erecled during construction of

house, are supported by house
wall beams.

Worn e apvest of the freeze. three
vears ago. and the subsequent habt on
installation.  many areas  in  fringe
locales were faced with odd problems,
In the Ft. Worth-Dattas section of the
southwest, the situation was quite a
vexing one. For those in Dallas, with
channels - and 8. tound that they were
in the fringe arca of a channel 3 station
in Fr. Worth. and naturally those in the
latter city were in the fringe area of
the pair of stations in Dallas,

Thus~. with reception from three sta-
tions  pos=sible. maintenance organiza-
tion= and technicians were confronted
with quite a problem.  Receivers in
Dallas had te be modified so that they
could pick up signals from two Jocal
station=, and with a flip of a switch. a
fringe area station. too.

Set owners were hot satisfied unless
all three channels could be received,
It was found necessary. therefore. to
provide an antenna system. with high
gain and directivity for low-band sta-
tion on channel 3, plus a low-gain
antenna for channel 4. a low-band sta-
tien and channel 8. a high-band station.

Channel Interference Problem

To complicate further the situation,
receivers utilizing the 22,1 me if band
were found to suffer from interference;

TeleVision Engineering, February, 1952

Low-Band Station

- System

the second harmonie of the oscillator
of the receiver tuned 1o channel 3 heat-
ing with channel 8. thus producing an
image of channel 8 on the channel 3
frequency. Thercfore, the high gain
antenna veed in Daltas to receive Fr.
Worth’s channel 5. not only had o he
of sutheient gain and  directivity but,
most mnportant of atl. had to rvejeet
channel 8. the local powerful Dalla-
station only  when  the
tuned to ehannet 3.

When the 45:me if system was in-
troduced. it appeared as i reception
problems in this area would be de-
creased. However. it was found that
the interference  problems now  pre.
vailed between channels £ and 8.

External traps and stul lines then
came into popular use.  Receiver man-
ufacturers also began to include inter-
nal resonant traps. which helped to
alleviate this problem.

The foregoing factors lead to the de-
velopment of standard antenna instal-
lations in the Dallas area. consisting
of a three-element vagi. resonant at
channel 5. plus a broadly tuned single
F-type antenna. two leadins and a
switch for antenna choice.

The 1rype antenna selected. a varia-
tion of a single dipole with increased
directivity due to angular displacement
of resonant rods, provided sufficient
signal for reception of the Dallas chan-
nel 4 and 8 stations.

During the study of the foregoing
problem. efforts were made to set up a
standardized  format of installation,
which might be followed in other com-
munities faced with similar reeceiving
oddities. It was found that it would he
impossible to adopt such a method, pro-
viding for a basic type of antenna sys-

receiver  was

iDepartment of Tuterior,

www americanradiohistorv com

Interesting Solution Evolved for Two Cities in the
Southwest, Which Provides Two-Way Pickup of Low and
High-Band Stations in Fringe Area of One Metropolis and
in Fringe Area of Companion City,
Affording Three-Station Viewing for Residents of Both Cities

Two=-Way
" Fringe=Reception

by MORT ZIMMERMAN

Supervisor of Engincering

Television Engincering Serviees Company

tem that would work in a particular
location. hecanse of loeal or surround-
ing geographical or man-made prob-
lems. However, it did appear possible
to follow a plan, which could forecast
the receiving problem and thus permit
the design of systems to it the condi-
tion.

The system revolved about the use of
exploded maps. which would reveal
variations in the terrain of the area
with such detail that reference could
be made o the hundred block of a
particnlar street where the antenna
installation wa~ to be made.  Unfor-
tmately such a map could not he pur-
chased.

[t was found geographical terrain
maps which are available. would be
suitable. revealing the terrain of the
city. After investigation. it was learned
that such maps could be secured from
Washington."  Accordingly. it was de-
cided to purchase a terrain map of
Dallas County which showed the City
of Dallas not larger than three inches
square.  The problem then was to
transfer to scale, the information on
this map to a large four-foot square
map of the Citv of Dallas, scaled off to
street numbers,  street names, main
highways. ete. Once this was accom-
plished, it became necessary to verify
the terrain detail by locating various
check points throughout the city, which
proved to he in accordance with the
map: hills, valleys. plateaus, ete. The
two local stations were then spotted
along with all 1all structures, high in-
terference sources. hodies of water, and
all  physical  elements  which  might
cause interference and  reflection  of
signals,  Thus. reference to this map
would reveal the type of problem in

(Continued on page 24)
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500 watts VHF (ERP ronge, V3 to 2 kw) This is a control-room
sei-up—complete with an RCA 500-watc transmitter, annOunce
booth, and film facititdes. The arrangement. and an RCA 5-bay
Super Turnstile Antenna, provides up w0 2 kw ERP*—gets you
on the alr for minimum outlay.

50 kw VHF (ERP range, 50 to 200 kw) Block "“"U* set-up for
RCA's "'50-kw."” This arrangement is well suited for local build-
ing sitwarions—or where physical limitarions call for an antenna
of medium garn and high ERP. Note film camera control and
pteview monitor next to operaior for his convenience.

www americanradiohistorv com

2 kw VHF (ERP range, 2 to 20 kw) Similar 1o 300-watt plant,
but uses an RCA 2-kw wransmiwer. The ideal set-up for getting
up to 20 kw (ERP) for a small investment. “In line” racks at
left of control console are: monitoring, audio, and video equip-
ments, sync generator, and power supplies.

1 kw UHF (ERP range, 1 to 20 kw) For areas where UHF channcls
will be assigned. the 1 kw' and UHF antenna make it practical o
stare with a minimum investment. le offers interesting possibilities for
arcas up o 150,000 people — could prove popular in communities up to
1 million. Note acrwork, film projection spots, station break facilities.
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10 kw VHF (ERP range, 10 to 100 kw) Using a " 10-kw" and
a high-gain antenna, this plant provides up to 100 kw, ERP,
It includes film facilities for breaks and spots during network
shows. Stations of this cass and larger usually have studio facil-
ities, along with program swirching equipment (not shown).

20 kw VHF (ERP range, 20 to 200 kw) For (he new TV sa-
tion that wants (o start right in with maxlmum power, using a
20.-kw” and an RCA 12-section Super Turnmscile antenna. The
iransminter, arranged in line,” can also be set up in a block
“U" arrangement like the "'50 kw'" shown below,

10-kw UMF (ERP range, 10 to 200 kw) Using an RCA “10.kw
UHE * type TTU-10A and a TFU-24B high-gain antenna, this
set-up offers che next logical step above the ''1-kw * range. Or,
you can start with 1 kw now—and increase power larer simply
by adding RCA matching amplifiers and associared equipment.

These models represent seven typical TV crans-
mitter room arrangements for various power
classes—from 500 watts to 200 kw, ERP*. They
include the film equipment required for spot,
station breaks, and network operation. They
show the basic or minimum facilities you need 10
go “on the air” fora given power. The set-ups are
worked out in accordance with tried-and-proved
operating procedure and provide a handy means
for estimating your space requirements. There is
ample leeway to meet the particular needs of
every station.

Your RCA Broadcast Sales Representacive is
ready to give you planning help like this—
throughout your station! By all means, call him.

*Effective rodiated power

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT CAMDEN. N.J.

A
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TV Technica

TWO CAMERAS al slage right-wing position al Melropolitan

Opera House.

Tor rrom crion or A PV program in-
volves the judicious use of not only
technical and artistic talents, hut the
caquipment at hand,  For best results, it
1# necessary to consider cach and every
element in the facility ehain and those
who are responsible for its operations,
In many instances. this can be quite a
project.

Often, <hows require more sets and
gear than several complete stage pres-
In one thirty-minute pro-
vram. developed for network feed. it
has heen found necessary 1o use hfteen
seenes and an elaborate setup of equip-
ment and personnel,  The show, The
Ruggles. produced in Hollywood. re-

cntations,

quire~ three cameras and  pedestals.
cach  camera  having  four different

CAMERA position in pit showing sound absorbing rubber pads
(stage leit—opposile view of camera shown above, at right).

by G. E. HAMILTON

Eastern Division TV Engineer

American Broadeasting Company. Inc.

lenses for pickiitg up of a variety of
picture areas.

Each camera and pedestal is handled
by a camera man whose responsibilities
cover the adjustment of camera height,
setting nup of proper lens. composing
and foeusing the picture, traveling of
the pedestal, and keeping the camera
electremically adjusted.

Also,  generally  used. are  three-
wheeled  microphone Each
howm requires one operator to keep the
mike in its proper position for each
microphones

hoon=.

scene.  Stationary  spot

CAMERA position in pil (stage left; adjacenl to percussion

section).

are also employed in this production to
cover greas which are not aceessible to
the boom: included are hanging. an-
nounce, sound-effects and filier mikes,
Book ends, telephores, Hght hxtures,
flower vazes, ele., used as set props, fre-
quently house these stationary micro-
phones.  Often.  specially  recorded
~ound effeets plaved through a speaker,
are picked up by a microphone, a prac-
tice which allows the cast to hear the
effects and respond to cues,

Aszo used for cueing are numerous
picture monitors. set up to guide sonnd
effects  operators.  orchestra  director,
and the stage manager.

Not only do we find bustling activity
on the sets. but in the control rooms,
too. where the program and technical

CAMERA control desk beiore program time.
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Facilities and Procedures Employed During Typical Studio- " e 1
Format Production and Event Telecast Such as Metropolitan

Opera in New York City

directors, video control and audio engi
acers assume the responsibility of the
production.  Here. the skills of techni-
cal and program personnel combine 1o
present an  efficient. smoothly  coordi-
nated team. all working toward a com.
mow goakperfection.  Here. emergen-
cies are handled: emergencies. such as
actors kipping lines. equipment fail-
ures.  accidents, fainting.  ad-libbing.
poor timing. ete,

The time required to prepure g show
{for it~ ou-the-air presentation is infin-
itesimal i comparison to a motion pic-
ture production of similar length.  The
complete Ruggles show is prepared in
less than 8 hours. including relearsal
and air time,  This does not. of course.
include the time spent by the cast in
bearning their lines.  During rehearsal
the actors must develop positions. atti-
tudes. moods, charvaeters, and polish.

In preparing for a show of the Rug-
gles tvpe the engineering  personnel
arrive about one hour ahead of the
cast. to set up the necessary teelnical
facilities. Thirty to forty-five minutes
are alletted 1o the alignment of cam-
eras and associated equipment.

The show is then rehearsed on a
start-~top basis. during which time all
facet of the production are polished.
The actors are direeted as to positions,
pace. voice timbre, mood. ete, A series
of tuke pictures are analyzed for tech-
nical quality.  Lighting ix adjusted to
give the proper scenic mood effect and
at the ~ame time maintain satisfactory
contrast ratio=,  Boom shadows are re-
duced to an absolute minimum by
placement of the microphone hoom and
by lighting techniques.  Run-through
time is dependent upon the complexity
of the show,

\l the conclusion of preliminary re-

: a final dress rehearsal s

Diress rehearsals are seldom
ince in essence they represent
the hnished product.  Timing ix care-
futh checked during these final runs,
and steps taken to change the pace of
monoetogue. or alter length of musie
bridges. or the seript. if necessary, to
conserve or add minutes or seconds to
the production.

Fullowing the dress rehearsal. final
electrical  adjustinents  are made on
cameras and equipment so that the ulti-
mate in quality. particularly on the TV
recording-. may be realized.

The foregoing  illustrates how  the
systemi must be integrated.  There are.
however.  several  limitations  which
mahke the realization of perfection an

TeleVision Engineering, February, 1952
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TWELVE.CHANNEL
TV  mixer showing
intercommunication
switching, stabilizing
amplifier remote con-
trols, TV ifader and
mixer system., and
intercom outputs to -
the production and
engineering directors.

extremely difficult task.  Camera tubes
often represent a problem. The par-
ticular type of camera tube determines
the lighting requirements, During the
show it i= impossible 1o stop and reset
cameras and lighting: therefore. these
factors must be made controllable by
pre-planning. For instance, a lighting
level of from 50 to 100 foot candles
illumination must prevail as base light-
ing.  Key and accent light must be
used with caution: back tght shonld
he about | to 2 times the base light and
from a fow top-rear vertical angle, Ex.
perience has revealed that top light
must be avoided. due 1o the dithealty
in  keeping facial contours  properly
lighted. Only a contrast range ot only
about 30:1 can be handled for smatl
area contrasts and must be limited to
about 5:1 for large areas. This condi-
tion obtains because of the inability of
the camera tube to accept other than
these parameters.  With the newest
types of camera tubes, the brightness
color response has been found to be
similar to that of the eve.

The Event Telecast

While the foregoing type of telecuast
i= a complex projeet. it is a fixed rou-

PERSONNEL directing the event: Left to right .

fiiﬂu:iﬁﬂﬁnqq‘

o B L e B 2.
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tine type of presentation. for which a
pattern of planning can be adopted, In

contrast  to  this  controlled-condition
show is the ereat telecast, where there
arc innumerable variables to consider.
One of the most extreme and hazard-
aus types of such remaetes is the peag-
ant pickup. Televising of the Metro-
politan Opera represents g perfeet ex-
ample of an involved event-telecast,
which was traly hazardons due to the
magnitude of the undertaking from the
viewpoint of finance. production, and
engineering requirements.  Events of
this nature must bring to the television
audience the glamour of the first night
celebrities, lively behind-the-scene activ-
ities and a vivid telecast of the offering
with all its traditional pathoes. tragedy.
romance and elegance.

Many problems can enter into such
varied requirements.  Since the opera
has been basically praduced for a live
audience, the production dees not con-
sider such items as TV camera posi-
tions. TV lighting requirements. power
demands. microphone positions or even
costume and makeup. It was found
necessary to ask the TV production and
program personnel to integrate TV into

. network engineering operctions director, field

supervisor, spot program director, technical director, assistant progrom director, program director,
musical director, and cameéra man.
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REPAREDNESS
PRODUCTION

LAMPHENOL,

AMPHENOL RG CABLES set the standard for quality
in a field where quality and dependable performance
are a "“must.” Frequent laboratory and production tests
insure uniform quality and performance. Users of
Amphenol RG Cables know that they will perform as
specified!

AMPHENOL RF CONNECTORS provide an efficient
connecting link between coaxial cables. They feature
never-failing continuity, extremely low RF loss and the
assurance of a long life of sustained quality. The design,
materials and finishes of each type connector are care-
fully chosen to give maximum performance under the
required conditions.

AMPHENOL AN CONNECTORS are strong! They have
a tensile strength of 53,000 pounds. Engineered to meet
the rigid Army-Navy specifications, these connectors
insure lowest milivolt loss. The non-rotating solder pock-
ets cut soldering time and reduce operator fatigue.
Amphenol has the widest selection of AN Connectors
to meet Mil-C-5015 specifications.

Now Avadailable . ..
ululog B-2 — A General Cataleg

awragAg

Amphenol Components — tonrontaty

enl on request.
o

AMERICAN PHENOLIC CORPORATION

(Continued from page 17)
the philosophy of thiz waorld-{amous
opery house.  This was aceomplished
bv using au 1t-point format of the fol-
lowing nature:

1) Introduetion of program with
an announcement card describing the
spon=or and opera: aural word of wel-
come to the TV audience follows.

{2) Spot iterviews with audience
celebrities,

13) Word of welcome and greeting
from Metropolitan sponsor and network
othcials.

(4) Word description  of opera
theme.

{2) Overture with cameras inieg-
rated into the various orchestral sec-

"tions and phrases of the musie score.

(6) Televising of vpera (At 1),

(7) Behind the curtain zcenes with
opera personnel: arli=i=. managers. di-
recturs. eleciricians. stage hands. elc.

(HD Word lll‘.‘(‘li'bliﬂll ol hr[luwillg
act.

(9) Televizing ol Act 11

(10) Intermission: interviews with
personalities in lounge. and interviews
with Metropolitan personnel.

t11) Televising of et 1.

While mueh of the loreeoing format
1= ol a planned schedule type. camera
rehearsal i= not pos=ible.  Execution of
such a production requires that every
person bhe a part of a =mooth fnnction-
ing organization.  The program and
technical divectors musi feel the timing
of the moment and each must he versed
in the elements of the wupera art.

Recently, it waz decided 10 1elecast
the opera Don Carles. Thi: classic, a
bheautitul example of opera iinesse with
siriking staging, presented many pickup
probiems.  During most of the scenes,
the stage must be lighted poorly with
manv deep shadows, Tuo overcome this
lighting defect. electricians of the Met
angmented the =cene lizhting with vio-

et and deep blue lights to complement

the image orth’s sensitivity te the hlue
spectrum.  Thus pickup was vastly im-
proved.  Incidentally. the change was
not noticeable to those in the live audi-
ence.  Twelve cameras were employed

Hor pickap. each having its control in a
ceontrol center. To permit the use of

any of these pickups. a 1welie-channel
mixer unit was emploved; it was pos-

| sible to provide smooth lap dissolve or

switching with this technique.
Protection against equipment failure

was aflorded by having two svne gen-

eratmns operating with switch jrrovision,

i Two paths were available hetween the

Metrapolitan Opera hons=e and ABC
master control; microwave link and
lelephone company coax cable.  Spare
cameras. eontrols and power supplies
were available in case of ditheuliy. The
telecast required the use of 1.250 feet

18


www.americanradiohistory.com

PROGRAM NOTES of the opera. as they ap-
peared on the monitor, showing the resolution

RN 3 Plants Geared for Production
# of M"__T_,27 Military Transformers

of eamera cable and 2.200 (eet of enax

cable for monitor facilities,

One of the cameras had 1o be posi-
tomed i the orchestra pit adjacent
to the pereassion scetion Nevere ni
vrephanies  were caused by the close
proximity to the tvmpani. direet s
vibration <triking the camera.  This
problem was sobved by installing rub

ber pads on the exterior of the camera,

Foosiwm up: sogeesstul tefecasting is 8 I ——ii We are geared tor production of fully-approved, MIL-T-27

Transformers and Filter Reacters 1o meet Military specifi-
cations. Our Production includes: HYPERSILY, or Nickel
alloy materials in Hermetically sealed or Fosterite® ype
transformers.

MIDWEST’S modern plansgs are staffed by experienced
personnel employing che latest equipment and electronic
knowledge to produce components of consistent quality
for Military and Civilian use.

WE INVITE PRIME AND SUB-CONTRACT INQUIRIES

possible and  practical. bur only by
virhine of a high degrec of cooperation
and a high order ol organization be-
tween departments and personalitios,

Crodits

The author b= indebied 1o Philip
Caldwell, Cam Picree and Truek Krone
of the ABC western division: Edward
Horstran and James Valentine of the

ORISR R MID-WEST COIL & TRANSFORMER CO.

'|1“‘11'|- \]""I'«‘ \V"I'A“Acf' -“"[' ~|“;‘kA5""“_I) 1642 NORTH HALSTED STREET +« CHICAGO 14, ILLINOIS
1 e casterin division ol fheir as=sis

tanee in "IT'l")’ill" el h,,v.,}lli_‘l Jil.:f Bronch Offices: New York City Buffalo {Kenmore) Plymouth, Indiana
CNssion. 270 La Fayette 5t. 278 Hamilton Bivd. 805 Pennsylvania
FeleVition Eagineering, February, 1932 19
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Part 1l . . . Echo Behavior As Disclosed in Theory and Under
dctual Conditions in Sonar and Radar Applications . . .

Spectrum of Echoes . . . Design Application Problems

IN ron oisimial aNsSTALLMENT, g theo-
retical aunalysis of echo ranging was
offered.

Having completed the analysis we
may well ask how trne it iz, How well
de the eclwes really follow the theoreti-
cal behavior?  Oseillograms of aetual
echoes are never as simple as those
deseribed. 1 they have any character-
istic at all. it is that no two echoes are
alike.  There are always humps and
hollow< which can quite ohscure the
general trend.  The theary is at fault.
of ecourse. in assuming a plane uni-
formly rough sea bottom with a wmiform
reflection factor. The bottom iz not
flat. A= the annular zone AN spreads
out. it passex over hills and valleys.
~o the petlection is not instantancously
diffnze.  Some inerements of the echo
are moved forward or back in time.
When  the zone elimbs a  hill  the
echo power increases at faster than the
nermal rate. As the zone passes down
the far side of the hill. there is a com-
pensating deficieney in the echo. Fur-
thermore. the bottom may he strewn
with racks which have a greater reflec.

Optimum Signal

tion factor than the surrcunding sand
or mud. It is easy to see how these
effects cause chaotic fluctuations in the
echo. The theory only provides the
average law on whieh the fluctuations
are superposed.  \etually, this Jaw
should be taken with a grain of =alt
and a econsiderable margin of <atety
must be provided.  However, the law
doesintroduce a basis for  design,
Without the  theoretical  analysis it
wonld he dificalt 1o deduee the Jaw
empirically from actual observations,

Desigu for Accuracy

The problem of aceuraey in distance
measurement  requires  precise timing
of the arrival of the echo, For this pur-
pose a rectangular eeho 1s required. bat
sneh an echo is not available. Even if a
rectangular ~ignal is transmitted. the
geometry forces us to tolerate an echo
with a gradual rise and a gradual de-
cay. The shape may be further modi-
fied by random fluctuations sa severe
that the basic envelope i= not dis-
cernible,  Only the beginning of the
ccho iz dependable for timing. but no

Figure 5

apparatus can be sensitive enough to
indicate the arrival exaetly at r,. The
indication must wait until the received
power. w. has grown to some threshold
value, and obvieusly the threshold must
have a margin over noise. The delay
required to reach the threshold intro-
duces error. because it is not predict-
able.

Variations in the reflection factor,
fluctunations caused by gross irregulari-
ties of the bettom contour. and varving
degrees of acration of the water beneath
the ship. all contribute variations in the
echo strength. The echo is not the only
thing received. Noize from one cause
or another is abwavs added 1o it. In
general. noise can be deereased by nar-
rowing the acceptance band of the ve.
ceiving system., However. narrowing the
band does not reduce the fluctuation of
noize. and it does slow down the re-
sponse of the indicating syvstem. Final-
Iv. there are unavoidable variations in
whatever gain establishes the absolute
sensitivity or threshold of the system.
Al these effects can cause the time of
indication to wander,

Representative echo response envelopes for ditferent beam widths and signal lengths 13, 1 and 2% of the echo time. The ordinates have been

normalized so that the asymplotic limits would be always at the same height.

This height is indicated by a rectangle whose base is drawn equal

to the time duration of the signal. At lefl are envelopes with 10° half-beam width, while at righl are envelopes with 20* half-beam widlh.
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Characteristics for Distance

Measurement By Echoes

The only way to minimize the wander
is to make the echo rise as fast as pos-
sible. The steepness may he measured
in normalized time, hecause it is reason-
able to demand relative rather than
absolute accuracy. The initial slope of
all the curves in Figure 3% js 10-—2ad,
regardless of the beam width. Refer-
ring to (3) it will be noted that we
shouldt maximise.

die 4.7
te = 2mpll’, 10 2ad (6)
de Jt==1, Nd?

The reflection factor g is a property of
the sea bottom. over which there is no
contral. It is possible to increase the
transmitted power F.. but that costs
size and moneyv. and the law of dimin-
ishing returns soon shows up. Also. a
definite limit is reached at the cavita-
tion point of water, If the alernating
pressure amplitude of the sound ex-
ceeds the hydrostatie presszure. the total
instantancous pressure is negative for
part of the evele. Water is very weak
in tension, and cannot cupport much

by LAURENCE BATCHELDER

Submarine Signal Division

Raytheon Manufacturing Company

negative pressure for long. Therefore,
it just breaks apart. forming bubbles
of vapor. These bubbles are fatal to
sound propagation. In any case. the
icrease in  transmitted  power is a
trivial solution, It is better engineering
1o increase the echo by choesing the
parameters wisely.

Ameng the remaining parameters. d
is the depth we wish to sound, That is
the problem. We can’t adjust it. 1t
will be noted. however, that the expres-
sion (6) increases as d decreases, That
i= good in a way. for it atlows greater
accenracy  in shallow  water where it
t= needed most, The quantities  that
can be controlled are the capture area
{.. the wavelength 7. and the attenua-
tion factor . This factor, «. is a prop-

*TRLEVIstox KENGINEERING, [anuary, 1932

Figure 6

Plot of equation (6) with W,

1. The transducer is assumed tc be a circular pislon 48" in

diameter.
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erty of the sea-water.and isa character-
istic of nature. However. it can be con-
trolled. hecaise 2 is a strong funetion
of the carrier frequeney. and we are
free to choose that frequency. For sea-
water, % i= given empirically by

a =016 f, + 00016 % db per kilometer (7)

where fi is the frequency in ke Ob-
viousty. it is necessary to keep the fre-
quency low. particularly when s
large. However. lower frequencies have
longer wavelengths.  Since 27 appears
in the deneminator of (0, a com-
promise is clearly indicated.

Before the compromise can be made,
something should be known about the
capture area 4. When directivity is
large. and the beam is narrow, . is
elosely equal to the actual active area
of the transducer face, We can surely
increase that area. just hy building a
larger amit. To be practical. however,
we must think of weight and cost. 1f
the area is donbled. we can gain 6 db

v 4.2 ‘That is fine. but the weight and
cost have been multiplied by 23 = 2.8.
Perhaps the 6 db are worth it. and
maybe more. But. there s a limit to
the cost customers can payv. and a limit
to the weight <hips can Hoat. In the
other direction. when the actual area
of the transdueer face is reduced. the
capture area does not follow in prapor-
tion. A\ hvdrophone can aet as an
cnergy sink. When its directivity is re-
duced the hvdrophone can reach out
and abstract energy from a larger area.
Thus. the capture area depends on the
actual area and the wavelength accord-
ing to the relation

AFA
1. =— (8)

4w

where \ is the directivity factor. When
expressed in decibels, 10 log,, \ is the
directivity index. This is wholly anal-
ogoux to the directional gain of a radio
antenna. The factor. A, depends on
the shape of the active face and par-

*From a paper presented at the annual
‘51 National FElectronics Conference in
{Chicago.
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'BIRTCHER
TUBE CLAMPS

Hold Tubes in Sockets
under all Vibration,
Impact and
Climatic =
Conditions

VARIATIONS
FOR
STANDARD

MIN!ATURE
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, catalogue and price lists.

THE BIRTCHER CORPORATION
4371 Valley Blvd.
Los Angeles 32, Calif.
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(Continued from page 21)
ticularly on its size in wavelengths, For
a circnlar piston of radius a.

(2 1 [N

A= - ()
2/t ma/n

1 —_—

| ma/N

where Joo 0 s the first order Bessel
fimetion of the frst kind.

Altogether. we find that the ratio
L2/03 is quite involved, 1t increases in-
definitely with .. it has a minimum
with respeet 1o 7. Since % is inversely
related 1o the frequency, it also controls
attenuation. and must be chosen in view
of the overall objective of maximizing
f6) Fo make the problem concrete, the
variation in ¢0) is shown by Figure 6.
Al terms in (6 except p and B, have
heen inchided in these enrves. The cal-
culations are based on an active face 48
cm in diameter, which represents about
the largest practical size.

In the low-frequeney region the wave-
length is large compared with the diam-
cter, and the beam i= broad. 1, is then
proportional to 2= The ratio A2/22 0
als=o proportional to 22 or inversely pro-
portional to the square of the frequency.
In this region the curves are falling
with a slope of — 6 db per octave. As
the frequency is raised and the wave-
length shortened. direetionality takes
effect. The transition from the ommi-
directional condition oceurs when the
wavelength and diameter are compar-
able. In the case of Figure 6.7 is abont
1.5 diameters at 2 ke, where the curves
are at the minimum, Above this point.
the capture area is asvmptotic to the
actual area. and no longer diminishes
with increasing frequeney. Then. the
function ¢0) grows inversely as 2* or
directly with the square of frequency.
This region is characterized by a rise
of 46 db per octave, The small kinks
near 5 ke are due to oscillations of the
Bessel function. A= the frequency con-
tinues to rise. the logarithmic attenua-
tion becomes predominant and the
curves fall sharply. The greater the
depth of water. the lower the frequency
at which this phase begins.

Spectrum of the Echo

The ideal transmitted signal is a
sinusoidal carrier wave modulated by
a rectangular pulse. [t may be ex.
pressed as a function of time, whose
Fourier transform gives the frequency
spectrum of the signal. The spectrum
contains all frequencies. but the ma-
jority of the pewer is concentrated
around the carrier frequency. The
longer the rectangular pulse 1. the nar-
rower is the peak in which the power
i concentrated.  The effective band-
width of the signal is inverselv propor-

www.americanradiohistorv.com

tional 10 1,. Suppose our ideal signal
were to be passed through a selective
ctreuit tuned to the carrier frequency.
The envelope of the output would rise
and fall exponentially with time. The
frequency speetrunt would show  the
effect of tuning, Gomponents far from
the center fregnency would be reduced,
and the spectrum would he more closely
concentrated around the carrier. Tl
new  bandwidth  would  be  inversely
proportional to the eflective @ of the
selective cireuit.

The envelope of Figure 4d.* shaped
by the geonmetry of the echo process.
closely resembles the exponential rise

and fall.  We might  dispense  with
mathematical exactness. and =ay the

shape is truly exponential. Then, it
would be possible to find the fregquency
spectrum of the echo in the same way
a~ if the shaping in the time domain
had been controlled by a tuned eireuit,
It would be necessary only to find the
time constant or equivalent @ of the
geometrical Uinfortunately.
the eurves of Fignres 3% and 5 represent
power as a function of time. The ex-
ponential funetions which they resem-
ble appear in circuit theory as envel-
upes of voltage or eurrent, The voliage

process,

envelope of the echo does not resemble
the exponential  quite as closely  ax
might be desired. The approximate
treatment by analogy to the exponential
function i not accurate. and the correet
caleulation of the frequency spectrum
i~ not simplke.  However. it may be
reasoned  qualitatively  that  the  geo-
metrical shaping of the echo has the
effect of narrowing the spectrum of the
receiving signal. The more slowly the
echo approaches its asymptotic lmit
the narrower is the bandwidth.

If we increase the order of magni-
tude of our grain of <ah, and carry out
the caleulation by analogy to the ex-
ponential funetion, we find

2.5
Af=m———
1o sin® By

i1y

for the bandwidth introduced by geo-
metrical shaping.  This calculation is
hased on an empirical relation hetween
the half-beam width 0, and the time
required for voltage of the echo to rise
to (1 — 17¢) times its asymptotic value.
Of course the fuctuations from the
average law may prectude a band quite
as narrow as thi~. but fluetnations are
less prominent on deep echoes.  The
important point ix that the geometri-
cally shaped echo has a much narrower
speetrum than the original signal. The
rectangntar pulse has a bandwidth in
the order of 1/¢,. Since ¢, is perhaps
177 of 1. the geometrical shaping re-
duces the bandwidth by a factor in the

(Continued on page 21)
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A Tuesday, March 4, 1952

is Broadcast Day!

Thank you, Mr. Chairman, for
a real Broadcasters Program!

The I|RE Professional Group on Broadcast
Transmission Systems, and its Chairman, have
done a wonderful job in preparing a series of
10 technical sessions and symposia of vital
interest to every broadcast engineer, at the
[RE Convention.

Many of the papers have been organized
into a single day, Tuesday, so that the busy
engineer who may spare only a day can enjoy
a “‘feast” of the latest information. March 4
is “Broadcast Day” at the IRE National Con-
vention, as you will see in the next column.
On all four days are presented papers of inter-
est to broadcast and television engineers.

The IRE Professional Group plan serves to
focus concentrated attention to the special-
ized fields of interest in every department of
radio science. The plan brings out the best of
papers on each subject. Tremendous credit
is due the Chairman well known to readers of
this magazine for his planning for Broad-
casters.

These important papers mark
Tuesday as "Broadcast Day"!

MARCH 4, MORNING:
TV Broadcasting - Audio - Video Systems

Symposium Organizer—Lewis Winner
Symposium Chairman—William B. Lodge

1—Fixed and Mobile TV Lighting—Imero Fiorentino,
Light Direction Engineer, American Broadcasting Co.

2—The Transient Response of TV Transmitters—John
Ruston, Allen B. PuMont Laboratories, Inc.

3—Helicopter Measurement of TV Broadcast Antenna
Radiation Patterns—John Preston, American
8roadcasting Co.

4—High Power UHF Klystron for TV Service—John J.
Woerner, Eitel-McCullough, Inc.

5—An Ultrahigh Frequency TV Transmitter—E. 6.
McCall and T. Paul Tissot. Engineering Prods. Dept..
RCA Victor.

MARCH 4, AFTERNOON:
TV Station Construction and Theatre Conversion

Symposium Organizer—Lewis Winner
Symposium Chairman —Raymond F. Guy

1—The New WOR-TV Building in New York City—
J. R. Poppele, VP in charge of Engineering, Mutual
Broadcasting System.

2—New Building and Technical Facilities of WCAU-
TV, Philadelphio—John Leitch, VP and Director of
Engineering.

3—The WFAA-TV Plant, Dallas, Texas—Carlos L.
Dodd, Chief Engineer, WFAA-TV.

4—TV Theatre Studios—NBC: Allen A. Walsh; CBS:
A. B. Chamberlain; ABC: J. M. Middlebrooks.

MARCH 4, EVENING:

Symposium: Present Status of NTSC Color-Tele-
vision Standards (A panel of speakers).

Other Sessions for TV Engineers

March 3, Afternoon: Technical Session on "Audio.”
March 4, Morning: "Television 1" General Session A.
March 4, Afternoon: "Television 11" Color Session.

March 5, Morning: Television 111" General Session B.
March 5, Afternoon: Symposium—"UHF Receivers I|."
March 6, Morning: Symposium—"UHF Receivers I."
March &, Afternoon: "Radio Communication Systems."

6,

March Afternoon: Symposium — “"What's New in

Mobile Radio.

Registration: IRE Members $1.00, Non-Members $3.00

ANNUAL NATIONAL S G
CONVENTION and S
Radio Engineering Show &/ Come Again

Broadcast Men!

March 3-6—Woaldorf-Astoria Hotel, New York City
and Grand Central Palace
355 Engineering Product Exhibits

TeleVision Fngincering. February, 1932

Radio Engineering Show - warch .4,
Grand Ceatral Palase Mew York Gity 1952
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TNE NEANT D) 8 COOD TRANSMITI{E

.

EVERY DESIRABLE
CHARACTERISTIC

Smallest in size.
S=2cl2d in Silicone.
100°; impervieus to moislure and salt spray.

Completz welded construction Irom lerminal o
lermineal.

Temperature coafficient 0.00002% per degree C.
Ranges {rom .05 Ohms lo 55.000 Ohms, depend-
mg on lypz.

Tolerance .1%. .5%. 1°, 3%, and 5%.

RH Types—Silicone sealed in a die-cast. black

arodized radiator finned housing and mounts
on sub panel for maximum heat dissipation.

Prompt Delivery.
Lel us quote on your immediate needs.

Phone, wire or write George Risk
Telephone 21392506 13th Street
For Price & Delivery

{(We alse manufaclure deposited carbon resistors)

DALE PRODUCTS, INC.

DX RADIO PRODUCTS CO.

GENERAL OFFICES: 2300 W. ARMITAGE AVE., CHICAGO 47, ILL.

50-Watt

Type RH-50
2-Watt Type RS-2
S5-Watt = Type RS-5

10-Watt Type RS-10

“DALOHM”

MINIATURE PRECISION
RESISTORS

MANUFACTURED IN
ACCORDANCE TO
JAN-R-26A Specifications
Characteristic G'

Columbus,
Nebraska

www.americanradiohistorv.com

Type RH-25

TeleVision Enginecering, February,

Echoes
Vontinued from puge 22

order of 1L It is [ortunate. too. that
the bandwidth i« progres.
ively as the depth inereases. hecause

NGIrow  spectrum highl
seleetive  receiver  for discrimination
against ambienl water noise. We hu
thix advantage ar the expense of accur
acy m timing,

narrowed

allows

Itisa foreed sale in the
sense that we have ne choice. bur it js
a favorable eirenm~tance

that  sives
acciraey in shallow water and szelec
tivity in the deep.
Correction
In the discossion of the incident sonn

loss, an page 31 of the Jannary issue, it
was stated that this logs ean b acconnted
for by a suitable numerical valne of the
teflection factor of the =ea hottnn. The

Greek character used watify factor
should have heen p.
Acknowledgment

The author is grateful 10 his associ-
ates. B. B, Gauld, R. E. Kirkland. and
R. A. Dixon for their clarvifying discus.
sions of the material in this paper.

Fringe Reception
(Continuwed from page |

aistence at a partienlar street address
of the ¢ity. Within three month- afte
tHie syslem was introdnced. enough in
hecn placed to cover
sencral  areas th
In each case, rea
Ni~tent

stallation= had
practically  all
reater Dallas arca.
sons for ghasts and
clearlv
noa particular tvpe ol antenne s
tem was< chosen for each area and it
was [onnd that even in sireets adjacent
to one another. ditfferent tvpes of an
lenna systems were required

s, i

were revealed ! th Iy

When the present freeze is lifted. the
problems of reception will certainly n
erease iu magnitude, as stations are
added. The use of tervain maps will
play an important parvt in helping 1o
solve them.

Next Month

Tie rREForRT on foreign =ources of re-
ststors. capacitors and seleninm recti
fiers. seheduled for thiz iszue. will he
published in March.

I'he conctuding installment oi the
Dean paper an TV Audio Facilities will
also appear in 1the Mareh issue.

1952
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TH'S ISIT/ w: RELAY

WITH Pnterchangeable (Zoil
FOR A WIDE RANGE OF RADIO APPLICATIONS

GUARDIAN Series 200

Interchangeable

COIL and
CONTACT

Switch Assembly

Two basic parts—a coil assembly
and a contact switch assembly—
comprise this simple, yet versatile
relay. The coil assembly consists of the coil and field piece. The contact
assembly consists of switch blades, anmature, return spring and mounting
bracket. The new Guardian Midget Contact Assembly which is inter-
changeable with the Standard Series 200 coil assembly, is also available
in either single pole. double throw; or double pole, double throw.

CONTACT SWITCH ASSEMBLIES

Cat. No. Type Combination
200-1 Standard Single Pole Double Throw
200-2 Standard Double Pole Double Throw
200-3 Contact Switch
Parts Kit
200-4 Standard Double Pole Double Threw
200-mM1 Midget Single Pole Double Throw
200-M2 Midget Double Pole Double Throw
200-M3 Midget Contact Switch
Parts Kit
13 COIL ASSEMBLIES
A.C. COILS* D.C. COILS
Cat. No. Volts Cat. No. Volts
200-6A 6 A.C. 200-6D s D.C.
200-12A 12 A.C. 200-12D 12 D.C.
200-24A 24 A.C. 200-24D 24 p.C.
200-115A 115 A.C. 200-32D 32p.C.
200-110D 110 D.C.
200-5000D

+*All A.C. coils available in 25 and 60 cycles

GUARDIAN(G/ELECTRIC

1615-8 W. WALNUT STREET

A EOwPIETI LinC OF ROELATS SERVING AwEaiCaN (NDGSTRY

WHEN YOU CHANGE
YOUR ADDRESS

Be sure to notify the Subscription Department of
TELEVISION ENGINEERING at 52 Vanderbilt
Avenue, New York 17, N. Y., giving the old as well
as the new address, and do this at least four weeks
in advance. The Post Office Department does not
forward magazines unless you pay additional post-

age, and we cannot duplicate copies mailed to
the old address. We ask ycur cooperation.

ADVERTISING MUSTS

Jor exceptionally close readership—

TELEVISION ENGINEERING
for MARCH

Extra distribution to those attending the Engineering
Conference of the National Ass'n. of Radie & TV
Broadcasters; Chicago, March 31, April 1-2.

for APRIL

A complete report to the industry on the ultrahigh
situaticn,

Reserve space NOW for both issues.

TeleVision Engincering, February, 1952
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TV LENSES

WORLD'S LARGEST STOCK

g

I

Cooted Hi-resolution Lenses for every TV need —
wide ongle, normot, telephoto — 114 to 20" , | .,
Cooke, Zeiss, Ektra, Corl Meyer, B & L, Wollensak,
Ross, Astro, etc. All accessories, batfle rings,
counter-bolances, fittings. Foc, mounts fit RCA,
Du Mont, GE Image Orth. Speciol mounts for GPI
ond others. Expert fitting service, LOWEST PRICES.
15 day FREE TRIAL. Unconditional Guarantee.

SERVING TV SINCE 1936 , .

™
FREE' LEWSE BULLETIN
& o=d FRICE LIST

BURKE & JAMES, Inc
121 .59,-Wabash Avenue (T) Chicogo 4

FREED
INSTRUMENTS

FREED No. 1010
Comparison Bridge—
can be operated hy non-
skilled personnel. Is
self contained. A, C,
operated—Speeds up and voltage supply. Direct
maintains uniform  pro. reading 1 megohm up
duction of resistors, con- to 2 million megohms
densers and  inductors. )

FREED No. 1020
Megohmmeter -
seli contained, A. C.
operated with electron.
ically  regulated high

FREED No. 1110A Incremental In-
ductance Bridge —for accurate testing
of eommunication and television compo-
nents under load cornditions.

Send for complete catalog

FREED TRANSFORMER CO., INC.

Instruments Division
1728B Weirfield Street, Brooklyn
(Ridgewood) 27, N. Y.

20

Lroadcast News

Magnetiec Tape Splicer

A nevice which culs and splices %" mag-
netie recording tape has been announced,
The operating principle is hased on the
use of a combination of electrically pro-
duced heat and precise pressure, applied
within an accurately eontrolled time evebe,
whiell is said 1o produce strong, perfect.
diagonal splices. Instead of heing held to-
gether by comventionally used adhesives.
a plastic weld is obtained. withont, how-
ever. adding 10 the thickness of the tape
or nsing any of the tape material for the
weld, The properties of the nagnetic re-
cording tape are said to he unafiected and
the splice is inandible even with plavhack
amplifier at maximum gain, Also, the tape
is sabl 1o retain its original flexibility.
The equipment. self-timing. operates with
automatic line-voltage compensation. Each
wntomaticaly controlled splice takes from
b te 3 seconds. with 5 seconds required
after splice to permit tape to cool off.
Splicer can be used {or addition of
sound as well as deletion, amd 1ape salvaged
from editing can be spliced again, erased
add reused — VTV for all additional in-
formation contact Leonard A, Hersig, sales
division. Presioseal Vanufacturing Corp..
38-01 Queens Blvd,, Long [stand City, VY,

Presto-Splicer

Parabolic Antenna Feed

A peresstrizen FEED for 2000-me parabolic
antennas has been designed. A pressure
wl ecight to ten poumnds per square inch
i provided.  Selving the problem of in-
ereased radome  density, wswr has been
held under 125 to 1 for the dipole style
{Q‘."I-

The new feed is designed to mate with
%" Teflon fexible copper air line, having
0157 wall and 11/32” conductor. Can he
adapted to hrass line where desirable.——
The Workshop Associates, Division of The
Gabriel Co.. 133 Crescent Road, Needham
Heights, Mass,

TV Lensex

A Lixk oF LENsEs for TV cameras. made by
Carl Zeiss, Jena. is now available for the
American markei.

At ypresent  the line  includes  focal
lengths ranging from 1”7 to 14".—FErcona
(amera Corporation, 527 Fifth Ave.. New
York 17. N. Y.

www.americanradiohistorv.com

Now ...

FORMED Implosion
Plates for New
' Cyvlindrical TUBES

' —

Formed or Flat

See Us at the Show—
L ."Pk f”r

HAROLD McMASTER 1Pres)) or
NORMAN NITSCHKE (M.P. Re-
swwarch)r at ROOSEYELT NOTEL

For Efficient and
Dependable Service!

Write us.

PERMAGLASS, Inc.

538 Fourth St.. Genoa. Ohio

SCALE PRINTER

Prints numbers.
letters aml divi-
<ions on  meter
~cales, dials.
name plates.
labels.

Not intended for
pricluction work.
hut rather for
those siwcial jobs
which are one of

a kind. Doces
neat printed job
in a gitfy.

Madel 1500
Standard_Scale
Printer $95.00

PRICES DO

NOT INCLUDE
o PRINTERS TYPE

T OB EFICE ) 342 KINGS HIGHWAY
l PRECISE CO., Fiookivn 25 N Y.

EXECUTIVE AND
ENGINEERING OPPORTUNITIES

Electromes Circuit Engineers (several); Works
Manager; Chief Manufacturing Engineer; Produc.
tion Control Manager; Chief Industrial Engineer.
| Salaries: $5.000-$18.000. Employer pays fee and
moving exPense. Send inquiry in confidence to;

TOMSETT ASSOCIATES
Executive Personnel Counselors
340 FRICK BLDG.. PITTSBURGH 19. PENNA,

They're thinking TELEVISION |
when they read

' TELEVISION ENGINEERING

| Advertising IS productive!

TeleVision Engineering. February, 1952
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Production dids

W ave-touide Bender

HAND-OPERATED T1alR &ENDER and spe-
cially  designed  dics Tor bending  wave
guides have been announeed.

Capacity of the hand bender, nsing com-
ponnd gear. 1= 2 standard pipe 87 radins

The machine is arranged 1o travel 210
for bending parts requiring 203°, allowing
Ior <pring hack «n large radins.

The dies <hown in the illusiration are for
bending 1o s 17065 wall copper wibing.
Further detatls available from enry Wil
lras, chiei engineer, Specinl Machiner
Division. General Riveters, lur., 785 [Hertel

Ave. Buffalo 7, N, Y.

General Riveters Bending Machine

Hermetically-Sealed  Terninals

SMALL  COMPRESSION-TY R hermetically
rmvinals for transformers aml other
hermeticallv-sealed components have heen
developed

Available in three stvles: tirrer head,
milled and drilled wr eveler. Terminal i
approximatelv 217327 overall length; maxi
mum  diameter i 37167, Recammended
voltage rating i= 2000 volis rn Recim
mended maximm enrrent rating of 6 amps<
and insulation resistance greater than 300,
Oy megohis. - Terminal  187:  Heldor
Bushing & Terminal Co.. Ine.. 225 Delle.
ville Avenne, Bloombiehd. N. I

sealel

Subriiniature Sliprings

SEBMINIAT RE SLIrRINGs, thal are =aid to
be heat resigtant bevond (he eritical 1em
perature for molded materials. hive been
developed.

Siprings are molded with a eompound
that 1= claimed to have a tensile strength
of pet AO0D-1500. Hexural strength ol pei
600065, rockwell hardness (M scale)
270, hear distortion temperature of  225.
235 F. Special molding forms <erve 1o
eliminate shrinking. swelling and 1empera
tare effects. Factory tested 1o 1000 yolys,
Naer Corp. 031 South Sepnlveda ..
st Los Angeles 19, Culif,

"y

S R NFYI1 (131

-

Naer Subminiature Sliprings

TeleVigion Engincering, February, 1952

4 TELEVISION )
SIGNAL GENERATOR

Model 90

( Specifications: \

CARRIER FREQUENCY

RANGE: Continuously variable from 20 to
250 megoacycles, in eight ranges,

MODULATION

PERCENTAGE: Continuously variable from
0 to 100%.

ENVELOPE:
television.

Sinusoidal, or composite
OUTPUT

LEVEL: Continvously vorioble from 0.3
microvolt to 0.1 volt balanced to ground
Imeasured at 100% modulation level).

DIMENSIONS: Height—58 %"
Width—281,"" Depth—25%,""
POWER SUPPLY: 117 volts, 60
cycles, 700 wotts.

Complete Data On Request

The first commercial wide-band,
wide-range Signal Generator
to be developed to meet the
exacting standards of high de-
Lﬁniﬁon television use,

MEASUREMENTS
CORPORATION

BOONTON 6 NEW JERSEY

CHASSIS ASSEMBLIES --- SWITCH-
ING PLATES --- SUB-ASSEM-
BLIES --- COMMUTATORS ---
REGISTER BOARDS --- TERMI-

NAL BOARDS

PRINTED
CIRCUITS

PLATE
CONTACTS

Raised or Flush

CONDUCTIVE MATERIALS: Copper. Silver, Steel,
ronze. Brass. Nickel. Aluminum.

PLATING: Copper. Silver, Nickel.
Gold, Silver, Chrome.

INSULATING BASES: Phenolic. Melamine. Sili-
cone. Polyester. Polystyrene., Polyethylene,

Lucite. etc.: Ceramics.

OPERATIONS PERFORMED: Die Stampina. Intri-
cate Piercing. Plating, Injection Molding.
Machining. gnlderinq. Assembly. Reselrcg.

Aluminum.

For additional information, write to
o PRINTED CIRCUIT DEPT

Supplier of PLASTIC PECDUCTS t¢
The Radio and Electronic fields since 1919

1239 Central Ave., ELIZABETH 2.1944 - 1945 - 1946
N.Y. C., RECTOR 2-8554 - 8555

172

Hillside 5, N. J.

Sece ns at Fmeloid’s booth No.

www americanradiohistorv com
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Group _
Subscription WI3
Plan 3

You Save Half of the Subscription Price if
Four or More Orders, including Your Own,
Are Properly Entered on This Form

TELEVISION ENGINEERING
52 Vanderbilt Avenue, New York 17, N. Y.

Two years (24 issues) at the rate of $3.00 each. This rate applies only on 4

SO . A of more
subscriptions when occupations are given,) Regular cost is $3.00

for one  year.

USE COUPON BELOW

Name

Department in which employed
[ Operation

Employed by. ... ... .. .. ..

Nature of Business

Name L
AJAress ...
Oy, Zone.... . ... State
Occupation. ... ... o Title. oo
Department in which employed

O Operation O Production [ Research

Employed by

Occupaticn Title

Department in which employed
O Operation

Employed by . ......... ... ... ... .. ..........

Nature of Business. ........... .. i

Name

Department in which employed
[ Operation

Employed by. ... ... ...

Nature of Business

(State I TV M or. TV Broad Station. ete.)
Business or professional classifications are required to complete our records. Bach subscriber should
write one of the following classifications in space indicated. Use separate sheet of paper for

additional names.
CHIEF ENGINEER ENGINEER
PURCHASING AGENT

EXECUTIVE

DEPARTMENT MANAGER
State your classification if not listed.
This Group Sent in by—

L T T S A A
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Instruments

Decade Signal Generators

StenaL GeaERsToRs have been developed
fur the range from 10 ke 1o 100me. Consist
of a series of decadeswitehed o-cillators
with the following featnres: Direel read-
ings for Y000 separate steps of [requeney:
high-fregnency aceuraey without the use of
charts or dials tall frequencey settings are
obtained  with  decade-switehingr: short
term stability. =2 cyeles, at all frequen-
cies: = 03%. at maximum frequeney.-—
Decalator model 10-160; Decade Instru-
ment o. Caldwell, N. [.

Decade Instrument Decalator

Audia Oscillator

AN abnio osciebvtok. with a frequeney
range from 18 eyeles 10 1.2 me in five
wverlapping ranges. has been develaped,

Instrument Eeatures an antpn of = .5 db
from 18 cyeles to 100 ke, ddistortion 1hat is
saidd to De less than .2 per cent. aceuracy
and stability =2 per cent 21 eyele for
line-vollage svariations () ol o 210
ke. Matehing transformer iz available for
aperation with  balanced  output. -Vodel
S10-8; WWaveforms, Ine. 333 Sivth Ave.,
New York 14N Y.

Waveforms Audio Oscillator

Frequency Marker

A FREQUENCY AARKER that produces cali-
bration signals at 1-me intersals within the
frequency range of 930 10 2000 me, has
been introduced.

Frequencies are said to be deternmined to
an accuracy of one part in one-hundred
willion.  An interpolatien oscillator  pro-
duces a comparison signal by which the
frequeney of an nnknown signal is deter-
mined to within 10 ke, Markers are avail-
able at 10 me or l.me intervals throngh-
out the entire frequency. Weodel FV.L;
Polarad Electronics Corp., 100 Vetropoli-
tan Ave.. Brooklyn LI, N Y.

TeleVision Enginecring. February, 1932
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TU Parts

Miniatuere Power Resistors

MINEATURE POWER REsISTORs, in 2, 5 and
10-watt sizes. have heen announced.
Resistors  feature  welded  eonstruction
froon terminal to terminal, and silicone
material that seals the resistance element,
making it impervious to moisture. Stand-
ard tolerance is one per cent, but telerance
a~ high a~ 0,05 per cent can be furnished.
Resistance -hift is elaimed 10 he less
than 0.00002 per cent °C. -Dalehms; Dale
Products Co.. Columbus, Nebraska.

_

Dalohm Resistors

Sabminiature Tube Sockets
SUBMINIATLURE TUHE ~0CKETS, featuring the
use  of injection-mobded  glass-honded
mica® for the socket body, have heen an-
announced.  Can he  monnted  without
screws of rivets in shaped chassis holes.

Flectrical eharacteristics are: Loss factor

of 013 at 1 me: insulation resistance
(mininum of 30000 megohms.
Sackets  are available with  cadinium-

plated brass contact tenminals or silver-
plated berslium copper terminals. Center

shields  optional.  Wyealex Tube Sorket
Corpr.. 30 Rockejeller Plaza. New York 20,
NY

Y

Mycalex Subminiature Tube Socket

Feed-Thru Capacitor

SMALL FEED-THRIT CERAMIC CAPACITORS, for
filtering leads passing through a chassis,
have heen announeed.

Capacitor Is resinscaled in a recessed
cup at the top of a metal {ferrude. Thru-
lead passe< through a liole in the center
of thi~ dieleetric disc. providing. it is said,
equal radial distribution to the grounded
outer shell of all high frequencies heing
bypa-eid. Rated atr 300 volts de. capaci-
tance values of units range un to 100
mmid.—Type 303C: Spragne Electrie Co.,
North Adams, Mass.

TeleVision Engineering, February, 1952

GRANT

5L/

for Consoles ® Chassi

requirement.

Other outstanding advantages:
® Continuous ball bearing action

'—.‘_

“[.-«'

o,
l':

Mcdel 509-AR-1 — Universal Color
Bar Pattern Generator

SEE front cover pictures and article in
another electronics magazine, August
1951.

GRANT manufactures standard slides to carry
from 25 pounds to 2000 pounds for your every

o Closely fitted sides eliminate chassis rattle

Hecfronu EQUIPMNT

GRANT No. 392 Electronic Equipment Slide—Three section,
progressive action type slide which locks in open position.
Slide includes mechanism for unlocking from outside of chassis
and for tilting to 90© angle. Mechanisms vary to suit the in-
dividual installation. This slide has been adapted to the stand-
ard 19 rack. Load capacity: 100 Ibs. per pair depending on
length of slide and travel.

GRANT also manufactures:

» Single or double acting slides

¢ Side or undercarriage mounting types
@ Slides with locking and pivoting devices

Consult with our engineering department on any slide problem.
Write Dept. E2 for complete illustrated information.

GRANT PULLEY & HARDWARE (0.

31-87 Whitesione Parkway, Flushing, L.1., N. Y.

UNIVERSAL

COLOR BAR.

PATTERN GENERATOR

This equipment is usable for any past, pres-
ent or future TY color system, since it gen-
erates 3 simultaneous color signals without
noise.

These color signals may be combined in any
manner desired for CBS—RCA—Hazeltine or
any contemplated or proposed TV system.

The hue, brightness and saturation of the
colors may be varied over & wider gamut
than any present printing process known.
This is achieved by 15 controls which allow
independent settings of the colors of the
bars produced.

Any video signal may be fed into this bar
generator and color will be mixed with it.
Levels independently adjustable for either
color or monochrome.

This equipment is far more economical than,
and will replace, a flying spot scanner for
generating standard color signals.

Write for Color Catalog Describing our
Extersive line of Color Equipment for
All Color Television Systems.

Be sure to visit our display, Booth 266, IRE Convention, March 3-6,

TELECHROME Incorporated

87 Merrick Road, Amityville, L.

l.. N. Y.—Phone Amityville 4-444¢

www.americanradiohistorv.com
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for

SPECIAL

insulation
problems of

Polyetlcqlene
o Uinyl

.« . we offer ocur facilities
for special compounds,
special design, extrusion
and fabrication. Consult:

Extruded Products Div.

GERING

PRODUCTS

NG,

Pioneers in Electronic Insulation
DEPT. TV
KENILWORTH, N. J.

For professional splicing and
cutting professional recording
tape . . . utilizing a method
never before available

Check these features

THEY TELL YOU WHY IT WILL
PAY YOU TO USE THE AMAZING
“"PRESTO-SPLICER"

v Makes a per
not audible and
hesive or cement

¥ Makes a clean ‘butt-welded' splice
permitting critical, efficient splicing.
without scraping or loss of tape

wanent splice which is
requires no ad

material
v Can be used for a variety of fields
-including radio, television and

motion pictures

v Eliminates the need for re-recording
after editing and splicing

v Permits the most critical synchroni-
zation of tape sound track with film

v Used by leading broadcasting sta
tions throughout the nation

The revolutionary MT-) Presto-Splicer can
buitd plus profits for your megnetic record-
ing department. Wrile today for additionat
information, instruction manual and other
pertinent data (o:

PRESTOSEAL MEG. CORP.

38-01 Queens Blvd.. Long Island City, N.Y.

30

Industry Literature |

Sprague Flectrie Co,, North Ndams, Mass,,
has released a 21-page eatalog, 21, deserib-
ing military-grade paper dielectric capaci-
tors made duur(Ilnl' o JAN-C-25 sped ifica-
tions.

Hickol: Flectrical lustrument Co., 10528
Dupont Ave, Cleveland 8. Ohio, has issued
a folder, TT5, describing 10 madels of
their dynamic nmtual-conductance type of
tube testers,

{nited Cataelog Publishers. Ine., 110 La-
favette St New York 13, N. Y. have
published a loose-leaf book. 8CP Pricing
Serviee, listing the net prices of over 100.-
000 standard electronie parts and  equip-
memt of over KO manufacturers. Listings
are arranged in  alpbabetical order Dby
manufacturer’s name: catalog numbers in
numerical amd alphabetical sequence with
list and net prices.

Grant Pulley end Hardiweare Co., 31-85
Whitestone Pkway.. Flushing, N. Y., has
rebeased @ bpage folder deseribing  the

uses. application and installation of radio-
recorder slides, Two maodels are detailed.
one for underncath mounting, and the sed-
ond for ~ide mounting.

leeds oand Northrup Co.. 4931 Spenton
Aver Philadelphia 115 Pa. has tssued an
H-I)Hg(‘ brochure (Ic'.-('I‘II»IlI;: 4 ])nwt'r-It'\‘l'I

recorder that records power level by al-
tennating  the input signal to mateh a

constant internal  reference voltage.  Re.
corder, with sqnare-law detector, may he
nsed np la 60 dh, and i~ saied to have a
limit of error of = 5 per cent of foll scale
within the frequency range of 10 1o 150000
('\'l'l(“:.

Freed Transtormer Co.. 1718-36 Weirheld
St Brooklyn 27,0 Mo Y. has released a
booklet, Freed Facts, which contains a
summary of the types of transformers and
test instraments mamfactured and  also
details on technical lberature available.

Radar Beacon

(Continned from page 91

ents to the chassis with a  suitable
quick-setting plastic compound. As a
result the beacon will perform  satis-
factorily under vibration up to 55 cps

08 total excursion. up to 500 eps
at lesser amplitudes. and  withstand
100 g impact for 1 millisecond duration
in all planes.

tion is required at ambient tempera- |

from 0° to 70° €. This., plus
normal temperature rise. demands sat-
isfactory aoperation up to 110° €. With

tures

the components  distributed  as  de-
scribed. plus the blackened surfaces,
and tube shiekds which contact the

outer container. the only impairment in
operation of the equipment at the upper
temperature is approximately one db
loss i sensitivity.  No de-
ficieney in operation is suffered when
the beacon is packed in dry-ice.

| To Be Councluded in March|

receiver

WANTED
Engineers and

Scientists

L nusual opportunities for out-
standing and experienced men
These top positions invelve preliminary
and prodnction design in advanced
military aircraft and special weapons,

inchuding guided missiles,

IMMEDIATE POSITIONS INCLUDE:

Electronic project engineers
Electronic instrumentation engineers
Radar engineers

Flight test engineers

Stress engineers

Aero- and thermodynamicists

Servo-mechanists

Power-plant instaliation designers

Structural designers

Electro-mechanical designers

Electrical installation designers

Weight-control engineers

Excellent location in Southern Cali-
fornia. Generous allowance for travel
eXpenses,

Write today for complete information
on these essential, long-term positions.,
Please include resume of your experi-
ence & training, Address muiry to
Director of Engineering.

NORTHROP
AIRCRAFT, Inc.
1035 Fast Broadway

Hawthorne
(Loe Angeles County)

California

Lastly. satisfactory apera- |

sl
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Briefly Speaking

FM-AM

SIGNAL
GENERATOR

TYPE 202-B
54-216 Megacycles

TV in Laniy Aserica, which a shornt
while ago had Leen deseribed as an
extremely limited possibility item. has
hecome  instead  quite  an unusually
lively operation. A few weeks ago
there appeared an annauncement tha
two more stations. with powers of 5-
and Lkw. would begin operating in the
cities of Monterrey and Guadalajara.
Mevico. on channels 6 and 10. The
3-kw station will have an erp of 18%,
kw. while the 1-kw installation using
an 8-bay triangular loop antenna. will
have an output of ahout 8 kw, It is
believed that the stations will hegin
full-schedule  operations  in the  late
winter of the vear. . . . Engineeretts
will be in the spotlight at the Centen-
nial of Enginecving, which will he held
in Chicago during the snmmer.  Par-

Specifications :

RF RANGES: 54-108, 108-216 me.
%=0.5% accuracy. Also covers
0.4 mc. to 25 mc. with accessory
203-8 Univerter.

VERNIER DIAL: 24:1 gear ratio with
main frequency dial.

FREQUENCY DEVIATION RANGES:
0-24 ke¢., 0-80 ke., 0-240 ke.

AMPLITUDE MODULATION: Con-
tinvously variable 0-50%, cali-
brated at 30% and 50% points.

MODULATING OSCILLATOR: Eight
internal modvulating frequencies,
from 50 cyeles to 15 ke., available

e o ) et , AVAILABLE AS AN ACCESSORY for FM or AM.

cipating ws part of a revently organ- is the 207-A Univerter, o unity gain RF OUTPUT VOLTAGE: 0.2 vell to 0.1 micro-
[7,(-(.1 Women's Suciety of Engincers. the frequency converter, which in com- volt. Output impedance 26.5 ohms.

fadies. numbering some 200, are plan- binofion with tie 202-B instrument FM DISTORTION: Less than 2% at 75 ke.
ning 1o be very active during the con- provides odditional coveroge of deviation.

vention. and present o number of inter- from 0.1 to 55 megocycles. SPURLOUS RF OUTPUT: All spurious RF voltoges
esting papers on various phases of en- Write for Catalog H 30 db or more below fundamsntal.

Y Sales T et re
gineering. . . . Sales of TV pieture T T (YT T e

thbes to receiver mannfacturers iotaled THE Q METER » QX CHECKER BOONTON

LO62.375 units valued at $97.937.583 FREQUENCY MODULATED SIGNAL GENERATOR

in the first eleven months of 31 BEAT FREQUENCY GENERATOR FOONTON-NJ- U-5-8
Pare AND OTHER DIRECT READING INSTRUMENTS
RMTA  reported  recently. Member-

companies reported that they had re-
ceived orders for $53.477.370 for radio
navigation aids, hoth scarch and hre-
control  radar. and  $9.819.916  sonar
orders in the third quarter of 51

A half-million-dollar  expansion  pro-
gram which will provide new facilities
for the capacitor. and metals and cera-
mics divisions of P. K. Mallory and Co..
Inc.. of Indianapolis. has been  an-
nounced.  An additional 35.000 square
feet of manufacluring space will be
added to the capacitor division for the
manufacture of electrolytic capacitors,
and 27.000 square feet provided for the
metals and ceramies division. . . . Syl
vania Electrie has purchased the assets
of the A W, Franklin Manufacturing
Corp.. and the Franklin Airloop Corp..
43-20 34th St.. Long Idand City, New
York. Sylvania will continue to aperate
Franklin in its present location as a
unit of their parts division. A, W,
Franklin. founder and president of both
companies, has been retained by Syl-

vania as general manager of the Long | Tested at 31400 volte without breakdown! Qur new
Island City plant. . . . The Department | 21 RFE mounting and insulator ring and eleeve for the
of State is looking for radio engineers 21 AP metal tube withstood thie tremendous over-
for its Vaice of America program.  In- load for 1 minute withouwt breakdown. Proof of its
terested American citizens. of at least excellent inrulating resistance! Write today for further
five vears' standing. may obtain further information.

information by writing a resume of
their qualifications to the Division of

Foreign Service Personnel. 1734 New ANCHOR INDUSTRIAL CO.
York Ave. N. W.. Washingion. D. C. 533-541 Canal Street Mew York 13, N Y
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THIS EQUIPMENT IS THE FINEST AVAILABLE, BUILT BY LEADING
MANUFACTURERS AND UNCONDITIONALLY GUARANTEED
BY WELLS. MANY TYPES NOT LISTED ARE IN STOCK. SEND
US YOUR REQUIREMENTS FOR IMMEDIATE QUOTATION.

MOTORS AND SELSYNS

MANUFACTURER TYPE OR NO. YOLTAGE RPM DIMENSIONS SPECIAL INFORMATION

Stewart Warner 6VDC 2% X2 Yi"x% " Lg. shaft

John Oster B-9-2 12vDC 1.4A 5600 2% 3% " Ya"x%” Lg. shalt. Shunt Wd.
General Ind. 62800 13vDC 9A 6800 247" Y"x%” Lg. shaft. 1/12 HP
Emerson D-26-BT 24VDC 24A 100 2% x5% " 160 F1.-0z. torque

B_ecl_mond - 1-N - 24VDC .96A 6600 2%7"x3%” Compiete blower asumb_ly__
F. A. Smith 404 T1SVAC 60 C 6”x5%"x5" 100 CFM blower ($12.95)
Western Elect. FL 115VAC 400 Cy 6700 3% xd"xds " 25 CFM blower

Signal Elect. D-4272 24VDC .66A 2100 2% 2" Y4”"x1” shaft. 1190 HP
ﬂﬂ_m')_ﬂ! - l_)_-“95 - 24VDC .45A 2% "x3'%” Ya”x%” shaft. .003 HP

Amgio ~ ) 24VDC - T 1%"x24”  Telephone ringing circuit motor
John Oster A-16B-26R 26VDC 1%4"x2'4” 367u5 shaﬂ.‘Sesies' Ruelv.m
John Oster DEST-8-1R 27VDC 1.4A 3800 2% " x4%" 3% "x%" shaft. 1/40 HP

Delco 5069267 27.5vDC .25A 6000 " x2ie” Y%"x1%” shaft. 1% 0z-In Tq.
Vlersleﬂe_cl. - KESQSS-LO_A_ 28vDC iy 2" 2 %" %16"x7s" shaft. Series Rev.
Bendix MOS5B 28VDC 1.75A 3200  1a"x2%” %*xI4” shall, Series Rev.
Bendix E-11500-1 28VDC 1A 9000 1%"x214” Y4 "x114” shaft. Series Rev.
Fractional Mtrs. SH-280 28VDC 3.1A 3500 k1 L Ya"x%" shaft. Used in ART 13
Efectrolux 20100 28vDC .1A 272" " Su"x%” shaft. 20 Deg. rotation
JohnQster ~ A-21-E-12R 28VDC .4A 1%4"x2%” %i"x3%” shaft. Series Rev.
Emerson D-26-BV 28VDC 3.1A 3900 2%7x3%” Y x%" shaft. 1720 WP
Electrofux 16876 28.5VDC 1.8a 2200 3% x5 4”x1%” shaft. 1/35 HP
Eleral Elect. o 2161 57.5VAC 400 Cy 2% x3%" B Selsyn transmitter -
General Elect. SBN38HAID 80vDC .25A 3000 2% "x514” Ya”x¥% " Ig. shaft

General Elect. 2JIFL 115VAC 400 Cy 2% "x3" Selsyn generator

Dienl 11-1 110vVAC 60 Cy 4" x5%” Synchro repeater selsyn

Bendix 110VAC 60 Cy 314 "xd4” Synchro differential selsyn
Bendix 110VAC 60 Cy 34 x5%" Synchro transmitter selsyn

DYNAMOTORS AND POWER UNITS

MANUFACTURER TYPE OR NO. INPUT OUTPUT DIA. LGTH.  SPECIAL INFORMATION

Eicor ML3415-254 21.5vDC 1.5A 250VDC .060A 4” %" With bracket mounting

Eicor ML3412-42 13.8vDC 2.45A 220vDC .070A ki 54" No mountin

Western Elect. DMS3AZ 14vDC 2.3A 220vVDC .080A 29" 4" With base plate

Westinghouse 1171187A 27VDC 1.4A 285vDC 0604 24" 4" No mounting

General Elect. 5DY82ABS2 27VDC 1.5A 285vDC .060A 2" %" No mounting _

Western Elect. 11710918 27vDC 1.6A 285VDC .075A 2W” 415" No mounting

Redmond 5047 27VDC 1.75A 285VDC .075A %" 4%” No mounting

Eicor ML3415-254 27.5vDC 1.5A 100vDC .150A 3" 5%% With base plate

Eicor ML3420-194 27.5vDC 4.0A 325vDC .200A 3% 64" With base plate

C.0.R. 355D2BA 27.9VDC 1.25A 220vDC .070A 3% %" No mounting

Continental DM310A 28VDC .5A 100VDC .01A 24" " No mountin

C.AY. DM32A 28VDC 1.1A 250VDC .060A 24" 4% With base plate

Pioneer PES6M 28VDC 1.25A 250VDC .060A 2" 4" With base and filter

Bendix DA-1A 28VDC 1.6A 230vDC .100A 3" 51" No mountin

Redmond DMS 3A 28VDC 144 220vDC .080A 13 B 4‘/1_"_ _ With base plate -

Redmond 5056 28VDC 1.4A 250vDC .060A 24 4%” With base plate

Eicor ML-3420-90 28vDC 3.3A 400VDC .125 A 39" 6l ” With base plate )

Continental DM33A 28VDC 5A 575vDC .160A 3%~ 7" Cont. duty. No mounting

Winco 4186 13vDC 13A 250vDC .060A x 8%~ With base plate

13vDC 300vDC .225A Intermittent
Continental DMX310A 12vDC 2.8A 150vDC .100A 1375 4% Cont. Buty. No mounting
DIMENSIONS .
Pioneer PE 55 12vDC .16A S00VDC 0.2A TY%7x12%"x13%”  Pwr. Unit W/DM 196G
Cont. DYN, Filter and Mounting
i, Westinghouse PE 94C 28VDC 10.5A 300vVDC .260A 8147x6%"x12%"  Pwr, Unit W/DA3A
: 150vDC 010A DYN. Filter and Mounting
14.5vDC 10A

ADEL CLAMPS—LARGE STOCK—SEND US YOUR REQUIREMENTS

CHECK WELLS' HUGE STOCK FOR IMMEDIATE DELIVERY OF
QUALITY COMPONENTS AT SUBSTANTIALLY LOWER COST
+ Resistors ¢« Condensers « Wire and Cable + Relays
+ Co-ax Connectors - Rectifiers « Transformers + Chokes
¢ Micro Switches, Toggles . Antennas . Accessories
¢ Electronic Assemblies . Dial Light Assemblies

SEeley 8-4143

MANUFACTURERS AND DISTRIBUTORS: WRITE FOR CATALOG
ORDER DIRECT OR THROUGH YOUR LOCAL PARTS JOBBER

INC.
L 833 W. CHICAGO AVE., DEPT. E, CHICAGO 22, ILL.
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Now in MAss PRODUCTION...

PYRAMID ULTRA-COMPACT

metallized
paper capacitors

| PYRAMID Series M CAPACITORS use a specially-
prepared metallized paper, providing all-important savings
in size and weight....Pyramid now produces
large quantities of these capacitors in a wide variety of

cardboard or hermetically sealed metal containers.

Your letterhead inquiries are invited
@ PYRAMID ELECTRIC COMPANY ¢ 1445 HUDSON BLVD., North Bergen, N. J
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...FOR TV AND U-H-F DESIGN

Design of electronic equipment and TV receivers
for the higher frequencies is simplified by a new
series of button ceramic capacitors developed by
Sprague. A completely new construction using a
disc capacitor element instead of the conventional
dielectric tube results in higher self-resonant fre-
quencies and improved circuit efficiency.

For bypass applications, Types 505C, 506C, 507C,
and 508C are unique. The dielectric button is haused
in a recess in the top of a hex-head machine screw
and is sealed against moisture by a plastic resin.
This shielded construction minimizes ground induc-
tance and keeps it at a fixed value while providing
a short bypass path to ground, which is radially
uniform over the capacitor element. The lug ter-
minals are essentially at tube socket terminal height
to help maintain short, uniform lead lengths.

Type 501C is o ferrule shank bypass capacitor for
push-clip mounting in TV receivers while type
503C is its feed-thru counterpart. The disc capacitor
element is resin-sealed in a recess in the top of the
metal shell.

Type 502C "shirt-stud” capacitors are %4 " diam-
eter buttons intended for coupling in u-h-f TV set
front ends.

All units are rated at 500 volts d-c and are avail-
able in bath characteristic 5L and GA general appli-
cation bodies.

Engineering Bulletin 605 gives complete details on
these new and different capacitors. Request it today
on your company letterhead from Sprague Electric

Company, North Adams, Mass.

NEW HIGH-VOLTAGE CERAMIC DISCS

Sprague Cera-mite Capatitors are now available
—in 1000 and 1500 volt ratings os well as in the vaval
b"ia-\ 500 volt ratings. Write on letterhead for Butletin 601C.
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