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ALLEN B. DU MONT

Operating on the principle of the flying spot scan-
ner, the Du Mont Universal Color Scanner provides
for the Broadcaster, Receiver Manufacturer, Devel-
opment Laboratory — tri-color signals from any
35 mm. 2 x 2” color transparency. Available as out-
puts are an FCC approved field sequential video
color signal and three simultaneous video color
'signals which may be fed to any external sampling
equipment for experimental work with line or dot

the Du Mon
UNIVERSAL COLOR

sequential systems. Horizontal line frequencies may
be set at 15.75 or 29.16 kc and vertical field rates
at 60 or 144 fields per second (intermediate values
may be specified as desired) . This assures a flexible
equipment embracing both present black and white
standards as well as FCC approved color standards
and adaptable for use with any of the other pres-
ently proposed color systems.

SEND
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Boosted ERP’s Liven TV Scene—As wires sped around
the country to dozens of stations with the good news that
powers can now be upped to their capacities, and the erp’s
roared to levels that doubled, and in some instances
tripled coverage, broadcasters, setmakers, sponsors and
practically everyone involved in the business began to
beam. The expanded trading areas were envisoned as a
blessing by makers and sellers of not only transmitters
and receivers, but antennas and the host of accessories
that might be necessary to provide pictures to those in
the primary and secondary fringe sites, who have been
waiting so long for the occasion.

The stepped-up audience possibilities intrigued time
buyers, prompting reams of enthusiastic predictions on the
tremendous possibilities now on the scene and in store for
the future, as new stations come on the air.

The break in the ice jam routed much of the gloom
which had been hovering over industry since the early
part of the vear. The telephone company’s announcement
that the long-promised Atlantic-to-Pacific video line would
become an eventuality before world-series time, was also
noted as quite a boon.

All that is necessary now to cause the bells to ring wildly
is that news flash, which FCC’s headman promised Con-
gress would be aired soon—news declaring finis to the
freeze. We're waiting, Mr. Commissioner.

South-of-the-Border TV Stepping Along—In Mexico,
Cuba, Uruguay and Brazil, TV activity is rapidly becom-
ing an item of major import. With six stations now in
operation, and eighteen scheduled for installation soon, a
market for nearly two-million receivers, and millions of
dollars worth of accessories in the transmitting, as well as
the listening field, lies ahead. In Cuba, present plans call
for the spending of nearly two-million dollars for stations
and equipment, which will include a chain of microwave
retransmission points in outlying provinces. In Uruguay,
over $100,000 has been set aside for a TV station, and
probes to survey the potentialities of additional telecasting.

Reports from other Latin American countries indicate
corresponding interest in the possibilities of sight and
sound.

A Wise Appointment—Haraden Pratt, who has been
serving industry in a sterling fashion for nearly four
decades, now has a new job, one of the most important
ever assigned: Telecommunications Advisor to the Presi:
dent.

It will be his responsibility to formulate national policy
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on frequency allocations here and abroad, not only insofar
as government is concerned, but industry, too. His com-
plete familiarity with frequency applications throughout
the spectrum should enable him to judge everybody’s
needs wisely, and proffer decisions which will be equitable.

The Pacific Coast Meeting—A host of extremely in-
teresting papers on broadcast-TV services have been sched-
uled for the annual western IRE convention, convening at
the Civie Auditorium in San Francisco on Wednesday,
August 22, The session, presided over by Al Isberg of
KRON-TV, will feature talks on microwave relays, klys-
trons and color TV. In addition. there’ll be held the first
western meeting of the IRE Professional Group on Broad-
cast Transmission Systems.

Here is an event that merits an enthusiastic reception.

TV at the Radio Fall Meeting—The annual IRE-RTMA
meeting, usually held at Syracuse, and this year scheduled
for Toronto, has on the program a variety of excellent
talks on TV receiver and component design.

At the three-day gathering, beginning on October 29
and ending on the 31st, papers presented will cover noise
in TV receivers, suppression of local oscillator radiation,
miniature triodes for whf TV tuners, converters, phase
linearity, pencil triodes, and color TV. Among those who
will ‘present the talks are: S. J. H. Carew, Stromberg-
Carlson; John Van Duyne, DuMont; K. E. Loofbourrow
and C. M. Morris, RCA; H. R. Hesse, DuMont; Herbert
Kiehne and Stanley Mazur, Emerson; and John W.
Busby, RCA.

The First UHF Symposium—At Franklin Institute in
Philadelphia, on September 17, a historic episode in TV
progress will be staged, as eight leading ultrahigh special-
ists gather to report on the state of the art. Sponsored by
the IRE Professional Group on Broadcast Transmission
Systems, of which ve editor is chairman, there’ll be talks
on :850-mc transmission, 700-mc installations, impedance
and frequency measurements at the ultrahighs, side-fire
helix whf transmitting antennas, receiver design, trans
mission-line problems and field-strength analyzers, by Dr.
George H. Brown, RCA; William Sayer, Jr. and Elliot
Mehrbach, DuMont; R. A. Soderman and F. D. Lewis,
General Radio; L. O. Krause, G.E.; W. B. Whalley, Sylva-
nia; Ravmond Guy; NBC; J. M. De Bell, Jr., DuMont;
and Frederick W. Smith, NBC.

The program will begin at 10 a.m. and run until 6 p.m.

[t'll be quite a day. Circle that date, September 17, on
L. W.

your calendar now. Hope we’ll be seeing you!
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A Progress Report

TV ... Now ... and This Fall and Winter: Beset by
a chain of stubborn obstacles, stemming from, in the main,
mismoves in the nation’s capital, TV production, particularly
on the chassis front, during the past months, has been quite
a gloomy item. With production down to around 20,000 units
a week, from a high of 218,000 set in October, ’50, and inven-
tory figures even more startling, up from around 50,000 sets in
November 1o a total of over 700,000 a few weeks ago. the
scene has been a distressing one.

Although four factors have been commonly cited as the
reasons for the decline, namely, the freeze, color, material
scarcities and regulation W, the latter has been noted as
the real culprit. Describing the ravages this ruling had cast
on industry, RTMA prexy Glen McDaniel pointed out, during
a recent address before the Electric League in California,
that up to 50,000 had been released from production lines,
hecause of lack of sales, caused by the W ruling,

Declaring that the ruling was not necessary to divert mate-
rials and manpower, McDaniel said that the NPA and other
organizations have been set up to do that job directly and are
doing it well. A recent survey was noted as showing that
less than half of the plant capacity of the industry had been
employed in June in civilian work, with defense work taking
a small fraction of the remaining half. “Nothing could be
more plain than that,” declared McDaniel, “that there is no
justification for regulation W on the ground of defense pro-
duction needs, either now or at any time in the past.”

Fortunately, Congressional committees became cognizant of
the damage wrought by the ruling and have provided a relaxa-
tion, reducing down payments to 15 per cent, a move, Mc-
Daniel felt will recapture the fading market, and strive to
empty those bulging warehouses this fall and winter.

Commenting on possible troubles from material shortages,
the association’s headman said that, thus far, they have not
delayed deliveries of either military or civilian electronic goods.
As far as television sets are concerned, McDaniel declared.
RTMA’s industry-wide program for the conservation of criti-
cal materials through the exchange of information gives
great promise of more television sets with fewer pounds of
critical material and without loss of quality.

Below: Production line in 1901: At the small plant of Sylvania, in Middleton, Mass., where women performed most of the operations.
Burned-out bulbs, which arrived in barrels, were cleaned, sorted, given a new filament, resealed after the air was

output was refilled lamps.

It was pointed out that some shortages may be expected
to pinch civilian production in the fourth quarter, but it is
very difficult to learn the facts and make predictions with any
accuracy. Industry feels that it can do its part in the mobil-
ization effort, said McDaniel, and still have enough materials
for a healthy and active civilian production.

Reviewing the steps FCC has taken to shorten the television
allocation hearings by dispensing with oral testimony,
RTMA’s prexy pointed out that while this is a commendable
move which will greatly hasten the lifting of the freeze, the
lifting will not come before the end of the year and new sta-
tions will not be on the air until a year from now or more.
However; he said, the Commission’s action in opening the
question of increased power for existing stations is an en-
couraging step, and one that may help set sales relatively
soon.

Detailing the effect of color on future production, McDaniel
noted that the development of color television will be slow.
Manufacturers will make sets and converters of the mechan-
ical type, and there will also he adapters for those who want
to receive the color telecasts in black and white, the Cali-
fornians were told. The limited colorcasting schedule will
naturally reduce the potential audience, it was pointed out.

“Meanwhile,” declared McDaniel, “the efforts of industry
to devise a system of color television which it considers better
than the one adopted by the FCC are proceeding. When the
tests are completed there will no doubt be applications to the
FCC for authority to operate an improved system.”

Surveying the striking progress that TV has made and
will make on a continuing basis, the RTMA spokesman
noted that any industry which can jump from a production
of several thousand units to many millions in four years
can’t help but succeed in a bustling way. Quoting the
rising values of television stations as another example of
industry expansion, McDaniel said that transmitting setups
today are truly priceless. “A television station that sold for
$375,000 two years ago sold a one-quarter stock interest in
the station, recently, for the same price,” he declared. And it
won’t be long before even that price will be considered low,
quite low for so powerful a medium, it was pointed out.

Sole

exhausted, and packed for shipping. Sylvania, now celebrating its golden anniversary, operates plants in 20 communities in six states, and

employs more than 22,000, Products now made include incandescent and

fluorescent lamps, receiving tubes, picture tubes, photoflash tubes,

industrial electronic tubes, receivers, lighting fixtures, tungsten parts, chemicals for radio and TV. metal parts and stampings. wire and plastic
in Cleveland. where handie-talkies are used to report to production control
By this means the company is able to maintain a continuous inventory of
(Courtesy Motorola)

parts. Right: Modern production line at the Weatherhead Co.,
center, in this instance, on the status of the parts being machined.
orders in production.
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Production Pools

Small-Plant Grouping Plan Revived: During World
War II, many small manufacturing plants organized and
operated production pools to facilitate the solicitation of
subcontracts and thus increase war production. The move
proved so successful that the DPA has returned the plan for
the current defense drive. Noting that under favorable, in-
dividual circumstances, the use of these pools has been and
can be helpful, and in such cases will be encouraged, DPA
has declared that a new pooling section of the NPA, in
Washington, on behalf of DPA, has been set up to assist
those interested in production pools. According to J. C.
Pritchard, DPA deputy administrator for small business, a
production pool is desirable if it serves to increase the capa-
city to produce defense goods and services by broadening the
production base; obtains a more desirable distribution of
defense production without hurting existing capacity; ac-
celerates the rate of defense production by reducing the
backlog of unfilled orders of procurement agencies and prime
contractors; prevents capacity from being lost during partial
mobilization; relieves the load on businesses able to produce
other items of greater scarcity; produces a product or service
whicl can pass necessary tests and can he delivered on
schedule; and decentralizes defense production.

Production pools have been found to aid small manufac-
turers in securing conlracts, as a member of a pool, for items
not otherwise available, by pooling skilled labor, fimance,
machines and plants, since the poo! has available to it the
best management experience to be found in any one of the
individual member firms. Such a pool would have more
highly trained and experienced managerial, engineering and
accounting supervision. By combining complementary facili-
lies, the pool can deal more effectively with Government
procurement officers and prime contractors than can its
mmembers individually, and at a fraction of the cost of time
and effort.

There are several important organizational problems. There

Defense

too loose an organization, rather than one which is too
centralized. The type of small plants entering the pool is
also of basic importance. Any pool made up exclusively
of foundries or wood-working or machine shops with the same
kind of facilities would certainly be at a disadvantage, when
compared with another pool whose individual plant facilities
complement each other. A complementary group might in-
clude a foundry, machine shop, sheet metal working shop,
welding shop, and plating and finishing shop.

The collaborative organization into a coemmon unit of
separate business enterprises might be viewed as a combina-
tion of conspiracy in restraint of trade or commerce or an
attempt to monopolize trade or commerce in violation of the
Federal antitrust laws and the Federal Trade Commission
Act. According to DPA, if the administrator considers the
voluntary program justified, under which a particular produc-
tion pool will be formed, he will consult with the Attorney
General and the FTC chairman. If and when the pool
requests are approved by the Attorney General, the adminis-
trator has the authority to approve the voluntary program,
make his finding that it is in the public interest as contribut-
ing to the national defense, and note that the companies who
have agreed to pool their efforts will not e subject to monop-
oly prosecution.

Procuremeni

Small-Business Assistance: More than 200 full-time
small business specialists have been appointed by the Army
throughout the country to aid small-business firms interested
in learning how they may participate in the current military
procurement program.

Named as small business specialists, for the Signal
Corps, are: District of Columbia—Jean P. Jaquette, Room
2C 263, Pentagon ; Illinois—George Boyajean, 226 West Jack-
son Boulevard, Chicago; New Jersey—John B. Cannon, Ft.
Monmouth; New York —Randolph C. Bradshaw, 180 Varick
St, N. Y. C.; Pennsylvania—Maj. Ed. E. Regan, 2800 South
20th St., Philadelphia.

has been, in the past, a lendency loward attemptng

Below: Sixty-five-foot tower with three yagis, cut for channels 4, 5 and 7, on mountain peak 1000’
above Hazard, Ky. Installed to pick up programs from Huntington, West Virginia and Cincinnati,
Ohio, 90 and 150 airline miles away. Right, below: View of poles on which have been mounted
about 3000’ of open-wire leadin, feeding signals to amplifiers. At bottom of hill amplified

Below:
A 40’ helical antenna designed by G.E. to
boost erp of uhf transmitters by 20. Antenna
is now being used at Electronics Park, in
Ny, 5. low (l100-watt) and

high-power (S-kw) experimental transmitters.

signals are fed to coax cable mounted on poles of the local electric light company. From these
poles, smaller coax cable, strung into each home, feeds sets. Amplifiers have been placed along
the system at intervals to compensate for line losses in signal strength. Junction boxes, which
can be mounted on any pole, permit four homes to be connected into the system from a single
At present, about 600 feet of the heavy cable has been strung on power company poles,

(Courtesy G.E.)

Syracuse, with
pole.
and about twenty receivers have been installed.
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Color Television

Colorimelry: The recent surge of interest in the reds,
greens and blues has prompted the initiation of many in-
triguing studies on not only new methods which will provide
improved transmission and reception, but on those principles
which other industries allied in the color world have found to
be really basic in the art. In this category, the science of
colorimetry has loomed as perhaps the most important of the
essentials which must be carefully evaluated. During meetings
of many of panels of the NTSC. the term has served as the
basis of series of discussions on techniques, standards, etc.

The significance of colorimetry in setting standards has
been also explored during quite a few lectures. One of
the most revealing reviews of the subject was offered by
Frank Bingley during the recent annual IRE meeting in New
York. Describing signal packaging, for instance, he noted
that such an approach revolves about the manner in which
colorimetric information is placed together for shipment over
the ether. In his opinion, packaging must be such as 1o
protect the information from significant damage in ship-
ment, but yet, be no more robust than necessary.

Analyzing the system which would be involved, he said
that the brightness information, Y, is transmitted directly
over the normal picture carrier, using present black and white
television standards so as to render the system compatible.
The balance of the information is placed upon a subcarrier,
or a color carrier. it was then pointed out, with the quantities
Z-Y and X-Y used to amplitude modulate two color carrier
vectors which are in quadrature. The resultant color carrier,
which is then both phase and amplitude modulated, he said. is
mixed with the normal Y brightness signal, and the complete
signal transmitted on the normal picture carrier; the color
carrier frequency is chosen to have minimum visibility. The
fact that since both X-Y and Z.Y vanish for white input
pictures (there is no color carrier on white) was cited as
being particularly important, since it improves compatibility
by insuring that a color carrier is present only when necessary
to transmit color. Therefore, it was noted, colors near white
have only small carrier amplitudes.

TV Broadcasting

Projection-TV Room Fire Prevention

Safety Requirements: The equipment necessary in TV
station projection rooms has been found ot create possible haz-
ards of the same type inherent in the projection rooms of mo-
tion picture theatres. With the present use of 35-mm film and
projectors equipped with the synchro-lite, instead of the con-
ventional carbon arc lamps, hazards affecting the safety of
the operating personnel appear to be continuously present.
Describing this problem at the recent SMPTE meeting in N. Y.,
Samuel R. Todd of the Chicago Board of Examiners declared
that the gas discharge gap lamp in the light source employs
potentials up to 5000 volts across its terminals, a high voltage
which could be a trouble source when nitrate base film is
used, unless safety regulations of the type employed in pro-
jection rooms of motion picture theatres are adopted.

The panic that may be created by the sudden explosion
due to the ignition of perhaps a thousand or more feet of
nitrate film or the uncomfortable situation incident to one
of the operating personnel lying prone from the effects of an
electric shock are, it was pointed out, possible situations re-
quiring very special consideration from those individuals
charged with the responsibility for formulating safety rules
and regulations for TV station projection rooms. Todd said
that the safety requirements for projection rooms in TV sta-
tions should include as a minimum: (e) standard fireproof
construction of the projection room; (b) the proper floor di-
mensions to provide good operating conditions; (c) approved
storage facilities for the film; (d) an approved rewinding
device for 35-mm film; (e) installation of approved, self-
closing, automatically-controlled, fire shutters for the port
holes: (f) proper projection room ventilation, including both
natural gravity and forced draft methods, and (g) provision
of adequate means for instant exit for the operating personnel
through openings equipped with fireproof self-closing doors
opening oulward.

Above: Colorcast pickup on compatible sys-
tem cameras, at the Palisades Amusement
Park pool, across the Hudson River from N. Y.
City, during the recent RCA tests. Left:
Compatible color TV in action in the studios,

during the recent field tests.
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Microwave Instruments

Magnetic Attenuator: Recent studies in the use of
attenuators at microwave frequencies for adjusting power
levels, isolating monitoring equipment, or padding oscillators
from variations in the load, have indicated that the operation
usually becomes complicated because of control inaccuracies
and mechanical inflexibility.

In conventional microwave atienuators, the energy is usually
dissipated in an element made of resistive film on glass or
bakelite, powdered carbon, or polyiron materials having
characteristics that vary with length, composition, and the
operating frequency. The dissipative element must often be
carefully machined to close tolerances and is usually very
fragile. Additional difficulties arise when variable attenuation
is required in a transmission line circuit. Complex mechan-
isms which are necessary to insure a high degree of precision
and fineness of control, have been found to result usually in
bulky, hard-to-handle controls at substantial increased costs.

In an effort to find an insirument which would avoid many
of these disadvantages, Frank Reggia of NBS discovered that
a magnetic attenuator, composed of a slug of some highly
permeable and resistive ferromagnetic material placed within
the field of an electromagnet, was very effective. The signifi-
cant feature of the device was found to be a change in the
loss properties of the dissipative material when it is subjected
to a magnetic field. Because the magnetic field is produced
by an electromagnet, its magnitude can be changed simply
and precisely by varying the current in the field coils. Con-
sequently, the permeability and loss characteristics of the dis-
sipative material can be controlled, and a variable attenuator
results. In addition, the control characteristics are linear
over a substantial range. An NBS investigation of materials
such as polyiron and ferrites (with electrical resistivities from
10° to 10" ohms/cm) indicated that the loss characteristics
not only depend upon the composition and length of the mate-
rial, but increase with increasing frequency.

The size of a magnetic attenuator for 3g” coax transmission
lines was 4” x4” x 2”, and the dissipative material, a cylinder
of polyiron, ahout 15” long and 3g” in diameter. In fabricating
the model, a recessed conductor hole for the center conductor
was drilled into the cylinder, ceramic insulators placed at the
extremities, the whole assembly encased in a metal sheath, and
connector pins fasiened to the ends of the center conductor.
Standard male and female type N coaxial connectors com-
pleted the assembly.

The electromagnet requires a dc power source of 0 to 250
volts, with a maximum of 30 milliamperes current to produce

Research and PDevelopment

a magnetic field of 1500 gauss in the air gap. Small changes
in the magnetic field can be obtained by controlling the field
current with a multi-turn potentiometer.

An experimental model of the magnetic attenuator which
uses polyiron as the dissipative element was operated at fre-
quencies from 1000 to 3000 mc. Variations in the losses of
the polyiron were produced which were large enough to
reduce the attenuation 60 per cent, change the power by a
ratio greater than 60:1, with a voltage-standing-wave ratio
always less than 1.5.

More recently, a study was made at NBS of an attenuator
that employs a slug of Ferramic B 1%” long and 3g” in
diameter as the dissipative medium. The dependence of the
losses in the material on frequency was strikingly demon-
straled by this experiment. At 2200 mc the attenuation was
reduced from 17 db to less than 14 db, and less than 45
milliamperes of current were required to maintain the magnetic
field. At a frequency of 2600 mc, changes in attenuation
greater than 20 db were obtained with the same electromagnet
currents.

Magnetic-Material Standardization

New Core Specs: In an effort to standardize the variety of
core materials used in coils, transformers, etc., there has been
prepared a chart listing 25 basic materials and their commer-
cial identities, as supplied by eight manufacturers: Empire
Coil Co., Inc*; Magnetic Core Corp.’; National Moldite Co.”;
Powdered Metal Products Corp.’; Pyoferric Co.°; Radio
Cores, Inc’; Spear Resistor Corp.”; Stackpole Carbon Co.
Materials itemized include carbonyl C, E, HP, L, SF, TH;
IRN-2.3-6-8-9-16-31; Plast-Sponge C3H-BG30, CIC-A30,
C3H-A30; Plast-Coriron KIJ-433; Plast-Iron A3G-G10, A3G-
Al0, A2B-A10; Plast-Iron Flakes M17K-A16; Magna-Tite
A, C, H, and Magnetites.

The data sheet, prepared by the Metal Powder Association,
states that cores made from basic raw materials by different
core manufacturers are not necessarily interchangeable. It
is suggested, therefore, that to obtain identical characteristics
a mutual agreement on standards will be required. The
designations offered are basic and may be modified by the
manufacturer to indicate variations in the formula, such as
type and amount of insulation and binder.

385 Beechwood Ave., New Rochelle, N. Y. *142 S. Highland,
Ossining, N. Y. °1410 Chestnut Ave., Hillside, N. J. '9335 W. Bel-
mont, Franklin Park, 1ll. ° 621 E. 216th St., New York 67, N. Y.
60540-50 Tully Ave., Oak Lawn, Ill. 7- 8 St. Marys, Pa.
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Left: Tarrett-type tuner (Standard Coil) which
can be adapted for ultrahigh pickup, through
removal of two vhf channel coils (shown at
right of tuner) and replacement by uhf chan-
nel coils shown below in separate illustration.
In adapting sets equipped with these tuners
an unused channel is seolected, ond with «a
screwdriver, the small clips that hold the two
channel strips in place are released. Then the
uhf strips can be inserted in place of the vhf
strips. According to Standard, there are ap-
proximately four and one-half million owners
of TV sets equipped with these tuners, or
about 409% of the TV cets made to date.

Above: ]. E. Krepps, left, and W. A. Fuller,
right, staff engineers of the Sarkes Tarzian
engineering research and development lab-

oratories, testing a receiver with a uhf
tuner mounted on a currently-produced
chassis.
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Design and Production

Printed-Circuitry

Circuit Printers for Flat and Cylindrical Surfaces:
Two semi-automatic machines for printing circuits, one for
flat surfaces and the other for cylindrical surfaces. have been
developed by Robert L. Henry and associates of the Bureau
of Standards.

The printer for flat plates is motor-driven and more fully
automatic than the printer for cylindiical surfaces. In the
flat plate printer, a turntable accepts the unprinted plate ar
a loading position, carries it to a printing position, then carries
the printed plate to an unloading position, where it is auto-
matically flipped into a chute.

In regular operation, three plates are processed simultane-
ously: while the first plate is unloaded, the second is printed,
and the third is loaded. The turntable stops while these
operations are performed, then advances the plates one-third
of a revolution, stops again, and so forth. The usual produc-
tion rate, about 1,000 plates per hour, can be increased to
1,500 per hour without loss of printing quality but at the
expense of excessive wear and tear on the machine.

As the turntable advances the plates from position to posi-
tion, they rest on rectangular platens about 3” by 4” in size.
These flat platens are normally flush with the turntable. How-
ever, when a plate-carrying platen reaches the printing posi-
tion, the platen rises and presses the plate against the under-
side of the printing screen, which occupies a fixed horizontal
position. While the plate is held against the screen, a rubber
squeegee is automatically moved over the top surface of the
printing screen, forcing conducting paint through the screen
onto the plate in the desired pattern. The platen is then low-
ered to its flush-with-the-turntable position and is advanced
by the turntable another third of a revolution to the unload-
ing position. Here the platen is tilted, and the printed plate
slides into the discharge chute.

The flat-surface printer is at present loaded by hand, one
plate at a time, as the turnable moves the three platens past
the loading position. Otherwise the process, including the

flipping of the printed plates into the discharge chute, is
entirely automatic. The loading of the unprinted plates, and
also the carrying away of the printed plates, could be done
automatically by conveyors.

The NBS cylindrical-surface printer was developed for the
printing of cylindrical ceramic forms less than .5” in diam-
eter.

The cylindrical-surface printer is loaded manually by slip-
ping the cylinder to be printed over a mandrel. A single
stroke of hand-operated control lever then puts the machine
through the entire printing cycle and operates a release

mechanism which drops off the printed cylinder.

This printer differs from a conventional printer in that the
squeegee remains stationary. As the control lever is brought
forward, the mandrel, bearing the cylinder to be printed, rises
to meet the stenciled screen. Simultaneously the squeegee,
which is directly above the mandrel, drops to press against the
top surface of the screen. The screen, which remains flat and
horizontal at all times, then starts to move (forward on one
stroke, hackward on the next) over the cylinder, and the cy-
linder rotates in response to the horizontal motion of the
screen pressing against it. While the cylinder rolls against
the screen, the squeegee forces conducting paint onto the
cylinder through the pervious pattern of the screen. When
the cylinder has made one complete revolution, both cylinder
and squeegee are moved away from the screen. As the con-
trol lever is moved back to its starting position, the mandrel
carrying the cylinder is rotated from a horizontal to a down-
ward position, a release mechanism on the mandrel is actu-
ated, and the printed cylinder drops off.

With hand loading of the cylindrical surface printer, an
operator can print 1,500 cylinders in an 8-hour day. The
addition of an automatic feed mechanism and electric drive,
it is said, should increase the production rate to a probable
500 or 1,000 cylinders per hour.

Left: In-line exhaust machine at the G. E.
Electronics Park picture-tube plant which is
capable of taking both rcund and rectangular
tubes up to 24 inches in size. Each buggy has
an oil diffusion pump which creates a vacu-
um. As the tubes move through a tunnel,
they go through a bake-out process, which
consisls of heating each tube, to a tempera-
ture of 460°C, at which time the pump draws
out the gases and other impurities. Below:
Microwave-link antenna at Deer Island instal-
lation, used to transmit radar information

from island to receiving station at Common-

wealth Pier, South Boston, which served as a

harbor radar centre for a recent test and

demonstration by Raytheon and Port of Bos-
ton Authority.
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New Posts: Gordon Groth, formerly president of the Electra
Manufacturing Co., Kansas City, Mo., has been appointed
executive vice president of the Erie Resistor Corp. . . . W. C.
Phillips has joined the electronic parts division of the Allen
B. DuMont Labs as assistant sales manager. . . . Carl E.
Smith, formerly supervisor of equipment sales service for the
Sylvania radio tube division, has been named supervisor of
factory sales service. . . . Dr. C. J. Breitwieser, formerly chief
of electronics and head of the engineering laboratories at Con-
solidated Vultee Aircraft, has been named executive assistant
to Dr. . R. Hensel. vice president in charge of engineering
at P. R. Mallory & Co. . . . William A. Sredenschek has been
appointed manager of materials and purchasing for G.E.,
headquartering in Schenectady. . . . Ray Simpson, chairman
of the board of the Simpson Electric Co., has been named
chairman of the subpanel on indicating instruments, a part of
the Panel on Components of the Research and Development
Board. . . . P. M. Pritchard, formerly director of sales for
Victor Electric Products Inc., has been appointed general
sales manager for the parts division of Sylvania Electric. He
will headquarter in Warren, Pa. . . . Walter Lukas has been
promoted to the post of chief television engineer at Emerson
Radio. Francis J. Burger and L. G. Zucker have been named
chief radio engineer, and chief mechanical engineer, re-
spectively. . . . Earl H. Kirk, formerly manager for Van
Sickle Radio Supply Co., has been named assistant sales
manager for the Regency division of Industrial Development
Engineering Associates. . . . Karel Van Gessel has been ap-
pointed coordinator of foreign manufacturing affiliates at
Sylvania Electric. . . . Frederick W. Timmons, Jr., has heen
appointed regional sales manager for the cathode-ray tube
division, at DuMont, headquartering at Allwood, N. J. . . .
Bernard Grae has been named product design manager of
CBS-Columbia, Inc. . . . 4. D. Plamondon, Jr., president of
Indiana Steel Products Co., has been named chairman of the
RTMA small business survey committee established to draft
a program for association assistance to small manutacturers
in both military and commercial fields. Other members are:
G. 0. Benson, Premax Products Division; G. R. Haase, Du-
kane Manufacturing Co.; Otto H. Hoffman, General Mag-
netic Corp.; Matt Little, Quam-Nichols Co.; and Richard W .
Mitchell, I.D.E.A., Inc. . . . Tyler Nourse, has been named
assistant to Peter H. Cousins, RTMA director of informa-
tion. Ralph M. Haarlander has been promoted to assistant
secretary of RTMA aiding the RTMA transmitter division,
parts and the amplifier and sound equipment divisions. . . .
Dr. Louis T. Rader has been appointed manager of engineer-
ing of G.E’s control divisions at Schenectary. Harry L.
Palmer has been named assistant to the manager of engi-
neering of the division, and Benjamin Cooper has been ap-
pointed division engineer of the electronics and regulator
engineering division. . . . Edward M. Tuft, formerly director of

P04,

Ray Simpson Frederick Timmons, Jr.
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Personals

personnel at RCA, has been appointed vice presidem‘ip
charge of organization development of the RCA Victor divi-
sion. Albert F. Watters, formerly assistant director of per-
sonnel, has taken over Tuft’s former posi. . . . In the Tele-
chron department of G.E., Donald E. Perry has been named
industrial sales manager; Joseph Dunn, clock sales manager;
and Edwin C. Pease, merchandising manager for both clecks
and industrial products. . . . John H. Cashman, president of
the The Radio Craftsmen, Inc., has been elected chairman
of the Association of Electronic Parts and Equipment Manu-
facturers. Others elected were: Francis F. Florshein, president
of Columbia Wire and Supply Co., vice chairman; Helen
Staniland Quam, Quam-Nichols Co., treasurer; and Kennelh»
C. Prince, executive secretary, . . . J. J. Kahn, president of
Standard Transformer Corp., has been named chairman of_
the RTMA promotion committee. Other members named
were: Max F. Balcom, chairman of the board, Sylvania Elec-
tric; Paul V. Galvin, president of Motorola; and Leslie F.
Muter, president. The Muter Co. . . . H. N. Henrye Saller,
John E. Fast and Co., has been reappointed chairman of the
RTMA credit committee. D. F. Reed, Raytheon, has become
eastern vice chairman and A. D. Sigler, Crucible Steel Co. of
America. western vice chairman of the committee. . . . Mal-
colm V. Fields is now head of the special products
division of The LaPointe Plascomold Corp., Windsor Locks,
Conn. . . . H. B. Nelson, Jr. has become assistant to the
sales manager of replacement tubes for the G.E. tube divi-
sions. . . . Henry Onorati has joined the Crosley Division,
Avco Manufacturing Corporation, as director of electronics
advertising. Onorati was formerly assistant advertising man-
ager and national promotion manager of RCA Victor Records.
... Ray F. Sparrow has been elected executive vice president
of P. R. Mallory & Co., Inc., Indianapolis, Inc. . . . Harold C.
Buell, Mallory sales manager since '45, has been promoted to
vice president in charge of sales to succeed Sparrow. . . .
Dr. Henry M. O’Bryan, assistant executive secretary of the
Research and Development Board in Washington since 47,
has been appointed manager of the physics labs of Sylvania
at Bayside, N. Y. . . . Donald B. Sinclair of General Radio
has been nominated for the presidency of the IRE for °52. . . .
Dr. W. R. G. Baker has been reappointed head of the RTMA
television committee. Membership of the committee now in-
cludes Benjamin Abrams, Emerson Radio; Robert S. Alex-
ander, Wells-Gardner; Max F. Balcom, Sylvania; W. J. Bark-
ley, Collins Radio; H. C. Bonfig, Zenith; John .W. Craig,
Crosley; Allen B. DuMont, DuMont Labs; J. B. Elliott, RCA.;
E. K. Foster. Bendix; Paul V. Galvin, Motorola; W. J. Halli-
gan, Hallicrafters; L. F. Hardy, Philco; and W. A. Mac-
Donald, Hazeltine. . . . Irwin D. Bereskin has been appointed
head of the governmenta! department of Columbia Wire and
Supply Co. Bereskin will handle and facilitate all govern-
mental orders, both prime and subcontracts.

EX 49
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HIGHLIGHT CONTROLS

Recently Completed Probe on High-

1 Frequency Boosting Reveals That Cir-

cuitry Featuring Capacity Coupling and

mﬂ Cathode Bias Permits Amplification to

‘h’f AR . Take Place With a Relative Expansion

e of Light Areas of Picture and Some Com-

v o ® pression in Dark Areas if Input Signal Is

:Lw::t{‘;k{::dm Nominal. Emphasis of Light Regions,

E:, il W here Detail Is Most Apparent, Found

} to Result in Improved Sharpness, Lack-

:,Q# ing in Pictures Amplified With Com-
e v Pule pression in White Regions.

Operational characteristic plot for circuit shown in Figure 1.
IN THE DESIGN OF A VIDEO amplifier
many factors must be taken into con-

Figuts. 1 sideration to provide a satisfactory pic-
ture from the composite video signal
Typical video amplifier circuit, which it has been found has several deficiencies: severe com- impressed on the video amp]iﬁer grid,

pression of total signal due to operation on non-linear part of characteristic and noise pulse

; ; ; Some attention must be given to:
present at plate of tube, interfering with sync.

The frequency and phase characteristic
of the amplifier; transmission of the
—— dc component of the picture; noise-
; f e limiting properties, which should be
4 good to assist the sync separator sys-
tem; utilization of the non-linear por-
tion of the tube characteristic to the
best advantage; interaction between
the brightness and contrast controls
which should be at a minimum; suit-
able range of contrast levels to satisfy
all viewer preferences; sufficient maxi-
RS - = mum 911tp11t to ov.erdrive .tlle pictur'e
: tube without undesirable signal ampli-

tude distortion; sound output, which
should be free of sync buzz at all sig-
nal levels and contrast control settings,
if the 4.5-mc¢ sound signal is amplified
by the video amplifier; introduction of
a minimum of sync signal clipping or

8
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Figure 2 (below)

Another type of video amplifier, whose efficiency is slightly better than the system shown in
Figure 1. By tolerating slight shift in the operating part of the transfer characteristic used by

different average brighiness signals, it is possible to operate the screen from a higher voltage compression at all contrast control posl-
sourca through a bleeder, as illustrated in this circuit. thus utilizing the full gain and output tions and sxgnal levels to maintain
capabilityjlotitegtubes stable horizontal hold and good vertical

interlace; and adequate gain to drive
the picture tube with the minimum use-

picture ﬁ able output signal from the video de-
6AC7 T Tube I
e $ - tector.
e . 5 et Since it is sometimes not practical
g T 1 to satisfy all of these requirements
ST Az —AVWWA—e3s0v completely, the designer may sacrifice

performance of one characteristic to
emphasize another. Many operating
characteristics are the result of field
experience and customer preference.
For instance, field experience has
g F shown that it is desirable to reduce the
interaction, and limit the range of such
controls, as contrast and brightness, to
such an extent that the viewer is always
20V able to find his way back to a normal
picture after having tried all other set-

Controst
Control

270,000 Ohms
R -

120

8,200 Ohms

1,000 0hms.

AGC
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In Video Amplifiers

by RALPH H_ COOK, Engineer in Charge of Radio and Television Development

tings of the controls. This signifies that
the picture must not disappear, bloom
excessively, curve, twist, or fall out of
vertical- or horizontal hold with any
combination of positions of the bright-
ness and contrast controls.

However, the engineer must also con-
sider those viewers whose interests lie
in determining the so called reserve of
power of the receiver. If, by the
manipulation of the contrast and
brightness controls, it is possible to
produce excessive blooming, darken
and distort the picture beyond viewabil-
ity, the receiver can be classified as one
having the necessary reserve of power.

The trend of design seems to be in
the direction of chasses with fewer
operating conirols, using circuits of
greater stability, which permit the
brightness, vertical and horizontal hold
controls to be classed as service items.

It is usually possible to achieve all
the requirements of good video ampli-
fication, using only one high transcon-
ductance pentode, or a dual triode,
although compensation problems and
fewer components may favor the pen-
tode.

The gain of the pentode is a function
of the transconductance and the plate
load resistor. However, the operating
transconductance has been found to be
usually somewhat lower than the values
found in the handbooks, when the tube
is used in a video amplifier circuit.

For a given bandwidth, the video
plate load resistor is a function of the
tube and circuit capacitances. There-
fore, a tube of low input and output
capacity, used in a circuit that has
little stray capacity to ground, would
permit the use of a higher value plate
load resistor for greater gain and out-
put.

The maximum output voltage of a
video amplifier is a function of the dc
plate current and the plate load re-
sistor, which might indicate a high I,
and high R;. However, circuit capaci-
tance, the maximum needed drive for
picture tubes, drain on power supply,
and cost of tubes limit the output of a
video amplifier to a practical value.
Accordingly, a video amplifier should
possess a high transconductance, low
input and output capacities, and a
reasonably high dc plate current. If
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one were to disregard the input capac-
ity of the tube, since it would influence
only the previous stage gain, it may be
stated that the gain is a function of
gn/Cout, while the maximum output
voltage is given by I,/Cou.

Since the input capacity of a triode
is given by C,.=C,. + C,, (1+A4)
where A4 is the stage gain, compensa-
tion becomes a problem when the
triode has an appreciable stage gain.
For a 6SN7GT with a stage gain of 6 x,
the input capacity becomes Cin =
30+4 (1 + 6) = 31 mmfd, which is
a relatively high-input capacity, com-
pared to 6-11 mmfd for a pentode am-
plifiexr.

When degeneration is introduced in
the cathode of a pentode video ampli-
fier, with the use of an unbypassed con-
trast control, the C,. component of the
input capacity of the pentode is re-
duced by the factor I + g.R:. Since
the major component of the input ca-
pacily of a pentode is the C,, the total
input capacity can be considered re-
duced by this factor. For a 6AC7 with
160 ohms of unbypassed cathode re-
sistance, the input capacity becomes

Cln 11
Cop = — = ¢ ———
1+ g. R 1+ (.009) 160
= 4.52 mmfid.

The use of a bypassed fixed resistor
plus an unbypassed control in the
cathode of the video amplifier offers a
satisfactory method of tube bias and a
means to vary the gain of the tube for
a contrast control. Using other meth-
ods of bhias such as signal grid currerit
bias or dc coupling to the video de-
tector, the maximum output of the
stage has been found to be limited by
the safe dissipation rating of the tube
under no signal conditions. Also, using

this type of bias, the transconductance
of the tube is not constant since the
operating bias is a function of the sig-
nal amplitude.

In Fig. 1 appears the circuit of a
typical video amplifier which has been
found to have several major deficien-
cies.

Since the input grid signal is ca-
pacity coupled and is sync-positive,
there appears a high-intensity peak-
noise pulse in a positive direction, ex-
tending beyond the static grid bias and
causing the signal grid to be driven
positive with respect to the cathode,
thereby drawing grid current. Thus,
the grid bias will shift to a greater
negative value, and will be maintained
at this value a considerable period of
time, due to the large grid time con-
stant necessary to maintain low fre-
quency response.

When the operating bias is shifted to
a greater negative value, the input sig-
nal operates over a very non-linear por-
tion of the transfer characteristic, and
compression of the light parts of the
video signal is noted. Unfortunately,
the noise pulse is amplified in a linear
fashion and is allowed to pass on to
interfere with synchronization.

It has also been found that this cir-
cuit will not amplify, in a linear fash-
ion, signals of equal amplitude, but
those that differ in average brightness
when the input signal is of such ampli-
tude so as to produce a maximum con-
trast picture. From the plot, it will be
noted signals with a dark background
sufier signal compression of the white
parts of the picture. Since the major-
ity of the information occurs in the
light parts of the picture, this com-
pression of the whites causes a loss of
information and the whites assume a

Figure 3
A third type of video amplifier in which the polarity of the grid input signal has been reversed.
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Figure 4

Video amplifier featuring the highlight control, which is shown here in minimum boost position.

pasty appearance. The circuit, how-
ever, does provide amplification of light
background signals in a linear fashion.

This amplitude distortion of the sig-
nal, with different background bright-
ness, is caused by the grid-capacity
coupling. The grid capacitor prevents
the dc voltage change, that takes place
with background change, from being
applied to the grid of the amplifier
tube. Since the reference axis of a
dark or light background picture dif-
fers so greatly, amplification on differ-
ent portions of the characteristic curve
will occur. For an average background
picture of average amplitude, this am-
plifier will still give some compression
of signal in the white regions of the
picture.

Fig. 2 illustrates another video am-
plifier circuit with several modifica-
tions.. In the Fig. 1 amplifier grid bias
has been found to shift with a noise
impulse to such an extent that more
noise is amplified. By removing the
grid-coupling capacitor, and providing
some static bias from a low-impedance
source, which will not take a charge in
the presence of noise pulses, the noise
immunity of the amplifier can be
greatly increased. Using a somewhat
lower plate voltage also makes it possi-

ble to use plate-current saturation for
noise clipping, since the dynamic oper-
ating bias of the tube is not shifted by
impulse noise.

If a low impedance screen source is
used, the same part of the tube charac-
teristic is utilized by all types of pic-
ture background signals, so that the
non-linear amplitude distortion and
compression is, to some extent, elimi-
nated.

The screen potential must necessarily
be lower than could be tolerated under
normal conditions in order not to ex-
ceed tube ratings when the input signal
is high enough to overcome the static
grid bias. Thus, the maximum gain
and output of the amplifier would be
reduced. However, by tolerating a
slight shift in the operating part of the
transfer characteristic used by differ-
ent average brightness signals, one can
operate the screen from a higher volt-
age source through a resistor bleeder,
as shown in Fig. 2, thereby utilizing
the full gain and output capability of
the tube.

However, this circuit will still pro-
duce some compression of the light
parts of the picture, due to the normal
curvature of the tube characteristic.
Also, since the gain of the tube is de-
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pendent on input signal level, there
results a bias that opposes the static
grid bias. Therefore, the gain of the
tube varies in a manner that is the
reverse of what is desired; that is, on
strong signals the grid hias approaches
zero which increases the amplifier gain,
while on weak inputs the static bias is
only slightly modified and the amplifier
gain is lowered.

With strong inputs and contrast con-
trol at maximum seiting, the sync por-
tion of the signal is compressed or
eliminated by plate current saturation
or grid current of the tube. This
usually produces curvature of the verti-
cal lines in a picture when the lorizon-
tal afc circuit is presented a deformed
sync pulse, or when the same pulses
are absent. Also, intercarrier sync
buzz becomes annoying when this sync
signal clipping occurs, if the 4.5-mc
signal is taken from the plate of the
video amplifier.

Still  another video-amp system is
illustrated in Fig. 3. In this circuit
the polarity of the grid input signal
has been reversed, making the input
signal sync-negative, and impressing a
sync-posilive signal on the cathode of
the picture tube.

At maximum-contrast control posi-
tion, the only tube bias is provided by
the input signal which may be low
enough at times, so that the tube is
operating close to zero bias. To keep
the tube ratings within limits, under
this condition, it is necessary to limit
the screen potential either by a low
source voltage or through a high value
of screen resistance. This reduced
screen voltage limits the maximum out-
put of the tube under large input sig-
nal levels. However, this circuit provides
maximum amplification and output
voltage capabilities at low input signals
and reduced gain at the higher input
signal levels which is desirable.

This circuit also amplifies both dark
and light background signals over ap-
proximately the same portion of the
tube characteristic due to direct cou-
pling in the grid circuit, and, therefore,
distortion-free amplification of both
dark and light background signals is
obtained. A slight sacrifice in this
property has been accepted, to increase
the gain and maximum output of the
tube, by not operating the screen from
as stiff a source as could be arranged
by a bleeder-resistor divider.

It has been found that good noise
limiting properties can be obtained by
using a sync-negative input signal,
since the noise pulses extend beyond
signal grid cut-off.

Direct transmission of the dc com-
ponent is provided by direct coupling
of the grid and plate circuits. The
average dc level is divided in the plate
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circuit of the amplifier to reduce the
interaction of the brightness and con-
trast controls with no apparent degra-
dation of the dc level of the picture.
Throughout the range of the contrast
control it is not necessary to adjust
the brightness control to obtain proper
background lighting.

This divider has also been found to
permit the use of a higher value of
video amplifier plate voltage for greater
output, without the necessity of pro-
viding a separate ungrounded filament
winding for the picture tube. The use
of a plate voltage of 200-300, directly
coupled to the picture tube cathode,
would exceed the maximum voltage
rating between the cathode and fila-
ment of the picture tube, if the con-
ventional grounded filament winding
was used to supply filament voltage to
the picture tube. However, since the
divider is bypassed for the ac compo-
nent of the video signal, it has no effect
on the remainder of the signal.

Since this circuit produces a slight
expansion of the light parts of the video
signal, and a slight compression in the
dark region, it is to be favored over
those circuits using a sync-positive sig-
nal to the grid of the tube. Some com-
pression which does appear in the
black regions of the tube does not have
any ill effect on viewing.

In Fig. 4 appears a video amplifier
circuit that was found to be best suited
for the operational characteristics in
mind. Provided is a sync-negative in-
put video signal to afford a degree of
pulse-noise limiting by plate current
cutoff. Since the screen is operated
from a relatively low impedance source,
the tube cutofl characteristic, although
sufficiently remote to handle any am-
plitude of input signal present in very
strong signal areas, was found to be
sharp enough to limit impulse noise to
a very satisfactory degree.

It has been found that capacity coup-
ling on the grid circuit will introduce
some linear amplitude distortion when
compared to direct coupling, since sig-
nals of equal amplitudes but varying
shades of background illumination will
be amplified on different portions of the
tube characteristic curve. In the case
of a dark background signal, the am-
plification will be linear and no com-
pression will be present. While a
white background picture will show
some compression in the black region,
there’ll be no degradation of the pic-
ture unless the compression is severe
enough to eliminate or radically deform
the sync signals.

With this circuit, amplification will
take place with a relative expansion of
the light areas of the picture and some
compression in the dark areas if the
input signal is of a nominal value. This
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Figure 6
Sweep-frequency response curves for the highlight-control video amplifier.

emphasis of the light regions of the
picture, where detail is most apparent,
has been found to result in added spar-
kle and sharpness over a picture that
has been amplified with compression in
the white region of the picture.

Using capacity coupling and cathode
bias it was found possible to operate
the tube at such screen and plate po-
tentials as to make available maximum
gain and p-p ouiput voltage from the
tube without exceeding tube ratings at
any input signal level or contrast con-
trol position.

The interaction between brightness
and contrast controls has been reduced
to a minimum, thereby eliminating the
necessity for readjustment of the
brightness control each time the con-
trast control setting is appreciably
changed. It has been found that once
the background brightness has been set
it will remain constant throughout the
range of the contrast control, or over
a wide range of input signal levels.

Using a sync-position signal, capacity
coupled from the plate of the amplifier
tube to the cathode of the picture tube
to provide both the ac video signal and
the partially restored dc for back-
ground lighting, was found to result in
an independence of operations of the
contrast and brightness controls.

The normally used dc-restorer diode
was eliminated, after sufficient viewing
tests by different observers over a wide
range of program material resulted in
no observable difference in background
conditions of the picture, in sets using
a conventional dc restorer as against
the circuit described.

It was also found desirable to allow
the picture tube to remain illuminated,
in the absence of signal from a trans-

mitter, or when switching between
channels, to permit the operator to note
when the set was operating without a
signal input.

In the Fig. 4 circuit, the grid and
cathode of the picture tube operate as
the dc restorer diode on the opposite
half, from the reference axis, of the
video signal than is normally used with
a diode dc restorer.

By feeding a negative pulse of verti-
cal peaking signal to the grid of the
picture tube, through a low resistance
to ground, it is possible to blank out
the vertical retrace lines that are ap-
parent at low contrast levels or the-
oretically improper settings of the
brightness -control.

This feature has been found to per-
mit the user to choose from a wider
variety of contrast and brightness con-
trol settings, than would be possible if
the visible retrace lines were limiting
the choice of background and contrast
range settings.

To handle large p-p input signals
without amplitude distortion which be-
came apparent using a 6AC7 in the
circuit, it was found desirable to utilize
the capabilities of a 6AG7.

At maximum contrast conirol set-
tings and input signal levels of 6
or more volts p-p, tubes of the 6ACT
class showed complete stripping of the
sync signal, which resulted in vertical
line curvature or S distortion from the
horizontal afc system, and excessive
sync buzz from the intercarrier sound
system.

Although the 70 v p-p maximum out-
put obtained with the 6AC7 produced
what appeared to be an over-contrasted
picture, this was actually found to be

(Continued on page 24)
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video Scoop
Reflacted trom Scoop

Reflected from.Blue Reflector

; Direct Light
/ZFrosled Bulb

Blue Reflector

Fiqure 1
The TV blue lamp in a video scoop.

SINCE THE EARLY bAYS OF TV consider-
able experimental and development
work has been done with various types
of light sources for studio use. Con-
currently, pickup tube developments
have allowed a decrease in the quantity
of light required, and more attention
has been given to the gquality of light.

Types of Light Sources

Types of light sources used have
included incandescent, fluorescent, and
mercury vapor, in various combina-
tions. Each source has been found to
have certain advantages and disadvan-
tages in terms of initial cost, mainten-
ance cost, efficiency, spectral charac-
teristics, ability to dim and focus,
physical size and flexibility, etc.

Incandescent

Blue TV Lamp
Design Report

by R. D. CHIPP,

Director of Engineering

DuMont Television Network, Allen B. DuMont Laboratories, Inc.

have been found to be flexible, com-
pact, easy to maintain, dimmable and
controllable. However, they have been
also found to be generally deficient in
not only energy at the blue end of the
spectrum, but highlight efficiency.
Fluorescent light sources, on the other
hand, can provide more energy at the
blue end of the spectrum, have a high
color temperature, and relatively high-
light efficiency. The principal disad-
vantages of the fluorescent lights lie in
their large size, lack of flexibility and
control. Although mercury vapor
sources have the advantage of high-

‘Development undertaken by Luxor
Lighting Products, under the super-
vision, of chief engineer Herbert An-
derson, working with the DuMont gen-

light efficiency, they have not as yet
found widespread use due to their
spectral and control characteristics.

In view of these many variables, the
selection of studio light sources has
been a complex problem frequently
solved by the heuristic method.

Problems Surveyed

Early in 49 it was considered
desirable to attempt the development’
of a new light source which would com-
bine a maximum number of the good
features, be available in different sizes
for different applications, and have
long life. It was determined to use an
incandescent filament as the basic
source, and work toward low cost, long
life, high color temperature, even
spectral characteristic, flexibility, and

lamps, for instance, eral engineering department. ease of control. The study resulted in
Figure 2
Spectral characteristics of solar radiation and TV light sources.
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Recently Processed Light, with Improved Spectral Char-
acteristics, Features Blue Ceramic Reflector, One-Third
of Light Being Emitted Directly from Filament Through
Frosted Portion of Bulb, With No Color Correction, Pro-
viding High Content of Red; Some of Balance of Light
from Filament is Reflected by Translucent Blue Reflector

So as to Provide Mixture of Colors From Red to Blue

the evolution of a blue TV lamp, repre-
senting a good compromise between
the foregoing conflicting desires.

The unusual manner in which color
correction was obtained in the light is
illustraied in Fig. 1. With a specially
processed blue ceramic reflector, it was
found possible to secure emission of
approximately one-third of the light
directly from the filament through a
frosted portion of the bulb with no
color correction, thereby providing a
high content of red. It was also found
that some of the balance of the light
from the filament was reflected by the
translucent blue reflector in such a way
as to provide a mixture of colors from
red through the entire spectrum to blue.
The last portion of light, from the fila-
ment, passing entirely through the

(Above)
John Colgan, chief electrician at the Adelphi
theatre, used for DuMont telecasts, checking
blue TV lamp.

Figure 4

Relative response of 5820 with various light
sources.

TeleVision Engineering, August, 1951

translucent reflector, was found to
have a high content of blue. When the
lamp is used in a refleclor fixture, these
additional blue rays add to the total
light output of the lamp. In Fig. 2 are
a curve representing the spectral
energy of solar radiation, and three
curves representing the spectral charac-
teristics of a standard 1500-watt inside
frosted lamp, the same lamp used in
a scoop or videolite, and a 1500-watt
blue lamp used in a wvideolite fixture.
It will be noted that there is an in-
crease in energy between 450 and 500
millimicrons. The color temperature
of the 1500-watt inside frosted lamp
was measured as 2840° kelvin, whereas
the color temperature of the blue lamp
was measured as 3000° kelvin, with

Rodney Chipp and Robert Bigwood, chief
facilities engineer of the DuMont network,
viewing the blue lamp’s coating.

both lamps mounted in the same type
of fixture.

Inasmuch as the 5820 image orthicon
is widely used as a camera tube, tests
were made with these pickup tubes
and the blue lamp. Fig. 3 illustrates
the speciral characteristic of a typical
5820, and Fig. 4 shows the relative
photographic eflectiveness of solar
radiation, a 1500-watt incandescent
lamp in a videolite, and a 1500-watt
blue lamp in a videolite. The response
in the blue region is quite revealing.

Long life is a prime requirement in
any light source used for television, in
view of the high maintenance costs in-

(Continued on page 29)
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Amphenol radio and electronic compo-
nents — AM and RF connectors, plugs,
sockets, cables — reflect the cooperative
effort that exists between Amphenol en-
gineers and both civilian and govern-
ment engineers an effort that
develops many new plus features over
and above specifications and keeps
Amphenol ahead of the field!
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Resins, which have always been popu-
lar on the production line, during the
past few years have become an even
greater favorite not only in the plant
but on the engineering and develop-
ment front, serving to solve those
tricky problems of potting, filling, en-
casing or encapsulation of coils, capa-
citors, transformers, and printed cir-
cuits. In addition, the compounds
have also been found to be the key,
in many instances, to speedier produc-
tion with a minimum amount of equip-
ment. The use of resins. which can be
cured rapidly at elevated temperatures
has contributed substantially to these
step-up schedules.

Elevated-temperature cures, of
course, can only be used if there are
inherent characteristics in the resins
which permit this approach. One type
resin!, a light-colored liquid solution
of unsaturated polyester in monomeric
styrene, was found to be ideal for the
process because heat is liberated dur-
ing polymerization; an exothermic
reaction. The amount of heat liberated
1s constant in any one resin and is
determined by the chemical composi-
tion of that resin (degree of unsatura-
tion and type of vinyl monomer). How-
ever, the rate at which the heat is
liberated is directly proportional to the
cure temperature and type and amount
of catalyst used. Moreover, the resins
shrink due to polymerization and
thermal contraction. Under adverse
conditions, the result of the foregoing
factors is a highly stressed product
which, in turn, usually results in
cracks and crazes.

Certain applications are more adapt-
able to elevated temperature work than
others. This does not mean, however,
that all applications cannot ulilize
some form of heat to realize some bene-
fits from this technique. Keeping in
mind the generalization that the curing
time is inversely proportional to the
curing temperature, the maximum
temperature possible for any one ap-
plication will be dependent upon: mass
of resin; type of resin; amount and
type of fillers, if any; size and type
of confining and heating medium; and
type and amount of catalyst.

Mass of resin: Generally speaking,
the temperature should bhe lowered as

1Paraplex P series; Rohm and Haas.
*Paraplex P-13.
**Paraplex P-43, P-43-HV.
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Resin Curing in
Component Manufacture

by RALPH G. PETERS

Review of Elevated-Temperature Cure Techniques Which Have Been Found to
Expedite Production of Parts.

may be impractical to introduce ex-
traneous heat. For this type of work

by initiating polymerization at lower
temperatures than are required by use

the mass of the resin increases.

Type of resin: Since one resin® is
less reactive than others™*, it can be
cured at higher temperatures.

of

catalyst alone. 1In other cases, it

(Continued on page 27)

Amount and type of fillers: Since
fillers do not enter into the co-polymer- PROPERTY a o
ization reaction; they reduce the con-
centration of active ingredients and
consequently reduce the severity of the Mechanical Teats:
exotherm. Therefore, higher tempera- !’-'lle’;{u;-al Strength
. . timats, PSI 17,500 -
tures can‘l)e used with higher filler Mod. of Elast., PSI 533,000 6,400
trations.
€ONCENLLATIO Tensile Strength
Ultimate, PSI 9,000 1,600
. Size anfi Type of Confining and Hea{:- Poapnfeton Stlncsf
ing Medium: The heat transfer effi- Ultimate, PSI 21,300 -
ciency of the confining medium must e Thens
be considered here. Higher tempera- Rockwell 110-12 _
Barcol 45-£0 -
tures can be used when metal molds Shore & Durometer i 80-e5
are involved, because metal readily dis- Rlongatton
sipates the exothermic heat. Conse- Percent Less Than 5% 220
quently. lower tempertaures should be
used when resins are cured in wood,
plaster, cellophane, in hot air, etc. Electrical Tests:
Dielectric Constant 603CPS 38 4.2
Type and Amount of Catalyst: The ige gg z.g
more reactive catalyst such as benzoyl s ig',; 3.2 3.7
. - X
peroxide, require lower temperatures. 1010 gé 5:4
However, optimum production condi-
tions can be obtained with the most
active catalysts and the highest Power Factor 805CPs guaes -008
temperatures. " 108 0.017 .052
In laminating and molding, elevated 5 x 197 o P
s .
temperatures between 220°F  and 1010 0.043 i
280° F have been found to be best. The
catalyst most generally used is benzoyl
peroxide. Casling and potting are more
) 3 Loss Pactor 60,CPS 0.020 <021
easily accomplished at lower tempera- 103 0,019 1046
; ; . 6
tures using less reactive catalytic sys- 10 0.054 .208
k simg less re yhie sy 107 0.070 t296
tenis. 3 x 107 0.195 «357
1010 0,112 -
Cures at Room Temperature
In certain applications, where the Water Resistance (% Wt, Absorbed, 24 Hrs.):
mass of the resin is large, it may be 250¢. 043 0.6
desirable to minimize the development 1207 3.0 2.0
of exothermic heat (and resultant
cracks and high siress concentration)
Miscelisneous Propertiea:
. Fiqure.I . Shrinkage During Cure (Volume Percent) 7.0 9.0
Chart of physical properties of cured, unfilled 3pecific Gravity 1,235 1.122
resins: A representing Paraplex P43, a Ref. Index 1.5664 1,5378
light-colored viscous fluid which cures to «a Thermal Expansion (Cm/Cm/°C) 8,2-10,2 -
transparent thermoset rigid product; and Thermal Conductivity, BTUéSq. Ft./ Hr. x 10-5
B representing Paraplex P-13, an amber fluid for Temp, Oradiant of 1°F/Inch
which cures to a thermoset composition Thickneas 1,28 1,12
whose flexibility is similar to that of plas-
ticized polyvinyl chloride.
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Automatie Synchronizing

Equipment, Providing Establishment of Timing Rela-

tionships and Proper Qutput Signals to Convey Timing
Information to Allied Apparatus, Features Use of
Binary-Scaler Counters to Supply 525-1 and 2-1 Divi-

20

WITH THE EXPANSION AND GROWING
complexity of studio facilities, the re-
liability of the synec generator has be-

increased use of back-porch
clamps and sync-locking units, which
are very critical of the exact composi-
tion of the sync signal, has also accented
this factor, it being imperative that
there be no deviation from the specified
form or number of pulses during nor-

Heretofore. it has been considered
desirable to lock, in both phase and
frequency, the nominal 60-cycle output
of the sync generator to that of the
main power system of the community
being served by the transmiiter. This
rendered the eflect of hum or ripple in
the received picture much less object-
ionable by making the resulting hum
pattern stationary. With the growth and
utilization of network facilities, where
the transmitter and receiver may be on
separate power systems, the eflective-
ness of power line synchronization had
been found to be largely nullified. As
a consequence, it has been necessary to
design receivers so that they are much

Built-in highly stable crystal oscilla-
tors, which may be used as a timing
reference, in lieu of the power system,
have been found to aid system sta-
in localities where the power
system has insufficient frequency stabil-
ity or wherever portable power genera-
tors might be used, such as in remote
locations or during emergencies, this
approach has been found to be ideal.

The expansion of network facilities
has also increased the desirability of
locking the synchronizing generator to
a remote, incoming sync signal.

In developing a sync generator which
would meet the foregoing specs and
produce correctly timed and formed
signals during operation, barring a fail-
ure of a tube or component, the electri-
cal functions of a sync generator were
probed. It was found that these func-

. . .
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.
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[Lih S2 MO Control
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Figure 1
Simplified block diagram of synchronizing generator.

tions could be divided into two parts;
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Generator for TV

by CALVIN ELLIS,

Broadcast Engineering Section

Commercial Equipment Division, General Electric Company

one, the establishment of the timing
relationships; and two, the provision of
the proper output signals to convey
the timing information to the various
associated apparatus.

The timing relationships can be ob-
tained in a sync generator by having
a master oscillator usually operated at
31.5 ke, which is twice the horizontal
scanning frequency. This is divided by
525 to 60 cycles, the field repetition
rate. Additionally, the 31.5-ke frequency
is divided by two to 15.75 ke, the hori-
zontal frequency. This even and odd
division results in 26215 lines per field.
An interlaced pattern is a natural con-
sequence of this half-line displacement
in each field. These divisions can be
seen in the simplified block diagram of
Fig. 1.

Surveying means of providing system
reliability, it was found that this char-
acteristic could be obtained by having
the timing relationships and the forma-
tion of sync signal determined by elec-
trical counting circuits which are inde-
pendent of normal variations in resist-
ance, capacitance, and tube characteris-
tics. Counters of binary scaler design.
similar to the Eccles-Jordan triggered
type, were selected, and used for the
525-to-1 division, the 2-to-1 division and
for providing gates for the synchroniz-
ing signal generation.

The circuit of a binary scaler unit
appears in Fig. 2. It will be noted that
this is a heavily biased relaxation oscil-
lator consisting of two triode sections
direct-coupled to each other. The cir-
cuits have two stable conditions of
equilibrium wherein one triode section
is cut off and the other is conducting.
These conditions abruptly reverse upon
the application of a suitable trigger.

The trigger input to the binary scaler
is connected to an internal network
which differentiates an applied pulse,
attenuating the positive pip and leaving
only the negative pip to be applied to
both triode sections. Thus when a posi-
tive pulse is applied to a binary scaler,
only the negative-going trailing edge
triggers the scaler.

The shift from one stable condition
to the other is accomplished in the fol-
lowing manner: The negative triggering
pip is applied to both sections by means
of the input network. It has no effect

TeleVision Engineering, Angnst, 1951

on the grid of the cut-off tube, hut on
the conducting tube it causes the cur-
rent to decrease, thus causing the plate
voltage to rise. The rise is coupled to
the grid of the tube which was not con-
ducting, causing current to begin flow-
ing. thus lowering its plate voltage. The
voltage drop is transferred to the grid
of the opposite section where it rein-
forces the action initiated by the trigger
pip. This is an accumulative action,
and results in the tube which was con-
ducting to become cut off, and the tube
which was cut off to become conducting.
Another trigger pip will reverse this
action, returning the scaler to the initial
set of conditions which existed before
the application of the first of the two
triggers. The binary scaler has then
gone through one complete cycle of op-
eration upon the application of two
triggers, thereby yielding a division of
two.

The output of each scaler is a square
wave having one negative and one posi-
tive going edge or slope per cycle. How-
ever, only the negative going edge will
trigger a directly connected succeeding
binary scaler. Therefore, when one bin-
ary scaler output is connected directly
to the input of a second scaler, the
second scaler is triggered once for each
cycle of operation of the first scaler.
These binary scalers can be cascaded
directly without the necessity of inter-
mediate buffers or amplifiers. So con-
nected and unmeodified they will yield
total divisions which are integral pow-
ers of two. For example, five cascaded
scalers will yield a total count or divis-
ion of (2)° or 32.

In the sync generator application it
was necessary to obtain a division of
525. It was found that odd numbers
could be obtained from a binary scaler
chain by the application of feedback
loops.

For instance, if three cascaded bin-
ary scalers were connected, as shown in
Fig. 3, they would normally yield a
total count or division of (2)° or 8. If
a feedback circuit with a slight amount
of delay were used to connect the out-
put of the last or third scaler to the
input of the first scaler, the first scaler
would receive an additional trigger al-

Figure 2
Circuit of plug-in binary scaler unit.

Synchronizing generator mounted in rack for
studio application. Generator is construt_:ted
on two separate chassis, each 14” in height
and designed to fit a standard 19’ rack. En-
tire generator (both units), with all tubes cmfi
components, weighs 23 pounds. Each unit
contains 27 tubes: a total of 54 tubes in the
entire system. The circuits necessary for the
establishments of the timing relationships are
located on one chassis; the timer unit. The
circuits necessary for the formation of the
synchrenizing signal and driving pulses are
located on the other chassis; the shaper unit.
Below: Generator in portable carrying case.
The binary counters used in the main count
down, (525-to-1) and in the synchronizing sig-
nal formation chain are of the individual
plug-in type. Ten of these units may be seen
in the recessed sub-assembly, the top of the
timer unit. Each binary counter circuit is
contained in a sealed unit which plugs inte
an octal socket.
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Figure 3

Binary-scaler arrangement to yield a 7-to-1 count-down ratio.

most immediately after the eighth input
pulse. As a result of this extra trigger
from the output, the system would then
require only seven more regular input
pulses to recycle the last scaler. Hence,
the count of the system has been re-
duced from 8-to-1 to 7-to-1. The disad-
vantage of this particular connection is
that for the first cycle of the system, the
count is 8-to-I and 7-to-I, thereafter.
However, this can be circumvented by
taking the feed back from the other
plate of the last scaler. The pulse at
this plate is of opposite polarity, or
displaced 180°, from that appearing
at the normal output plate. This plate
will privide a negative trigger at the
4th, 12th, 20th, etc., input pulse of an
unmodified 8-to-1 system, instead of at
the 8th, 16th, 24th, etc. Since this feed-
back trigger now occurs immediately
after the 4th input pulse, only three
more pulses are requirel for the total
count. Thus. a 7-to-I divider has been

Detailed block diagram of synchronizing generator showing the function

obtained, which is correct for the first
cycle and all succeeding cycles.

Now let us consider the three cascad-
ed binary scalers as hefore, bhut with
the correctly phased feedback trigger
fed to the second scaler intead of to
the first one, as shown in Fig. 4. The
second scaler will be additionally trig-
gered by a feedback trigger from the
third scaler immediately aiter the
fourth input pulse to the first binary as
before. Now, however, the triggering
of the second scaler is the equivalent of
two initia!l input pulses. This means
that only two more input pulses are
necessary to recycle the sysiem. This
totals six, so that total division is now
6-to-1.

These two examples are governed by
the following rule: Let n designate the
number of the binary scaler in the chain
from which the feedback originates,
and p designate the number (from the
first scaler) to which the feedbhack trig-

Figure 5

Figure 4

Binary-scaler arrangement to yield a 6-to-1 count-down ratio.

ger is applied. The total division to
the nth scaler is now 2°—2" instead of
2"; in other words, the feedback re-
duces the total count by 2°. In the first
example, n was 3, and p was 0, since the
feedback trigger was applied to the first
scaler, so that (2)>—(2)° equals 8—1
or seven. In the second example, n was
3, and p was I; thus (2)*—(2)" equals
8—2, or six.

A total of four separate feedback
circuits were incorporated in the sync
generator to reduce the count of the
ten binary scalers from (2)", or 1024,
to 525.

All of the pulses in the sync signal
are generated by one multivibrator.
However, the synchronizing signal must
widths.
namely the equalizing pulses, vertical
sync pulses, and horizontal sinc pulses.
Hence, the multivibrator must be con-

contain pulses of different

(Continued on page 25)

of each tube.
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T U Broadcast Equipment

TU Parts

Image Orthicon Camera Chain
AN IMaGE OrtiicoN CAMErA CHAIN con-
sisting of a pickup head and electronic
view finder; image orthicon control and
monitor; pickup auxiliary; mixer ampli-
fier; low-voltage supply; synchronizing
generator; and distribution amplifier and
low-voltage supply, has been developed.

Camera setup fealures use of two cue
lights, one above the lens turret and the
other on top. Pickup tube can be rotated
with respect to scanning, permitting pickup
tubes to be maiched in scanning position
for interchangeability.

Intermediate amplifier has two separate
standard RTMA video outputs at 14 p-p v
75-ohm source.

Pickup auxiliary features a focus current
switch with on-the-air and rehearsal posi-
tions, which is said to extend sweeps slight-
ly during rehearsals to prevent burning of
image orthicon tube with a normal raster.

Minimum black level setup in mixer am-
plifier may be pre-set. Outputs are 2 sep-
arate standard RTMA video outputs at 1.4
p-p v 75-ohm source impedance. Unit may
be used to feed directly into a telephone
feed line with equalizers at receiving end.

A time-lotalizer meter for recording the
number of hours tubes have been oper-
ating, is provided in the low-voltage sup-
ply. A selenium rectifier power-supply
powers telephone circuit for operational
use. Switch with private and common posi-
tions enables conirol operator to speak to
and hear his camera man alone, or to
speak to and hear every one on the circuit.
—Model TA-124-E; Television Transmitter
Division, Allen B. Du Mont Labs, Inc.,
1000 Main Ave., Clifton, N. J.

Du Mont Image Orthicon Camera Chain

Theatre TV System

A Tueatre TV SysTEM that features a
mirror design for balanced light distribu-
tion over the entire screen, has been pro-
duced. Illumination at the corners of the
screen, is said 10 be 80% of that in the
center. Projection tube has a suspension
mounting to facilitate cleaning. Optical
barrel features a re-circulation system for
cooling. An 80-kv power supply, utilizing
flexible hv cable, is also provided.

System has a receiver for off-the-air re-
ception, accommodates inputs from micro-
wave or coax feeds, may be operated over a
range from 32’ and an 10’ x 8 picture up
to 80’ and a picture approximately 25’ x
19~ -Simplex Theatre TV System; Gen-
eral Precision Laboratory, Inc., 63 Bed-
ford Rd., Pleasantville, N. Y
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10-kw VHF TV Transmitters

Hicu-LEVEL MobULATED, air-cooled VHF
transmitters providing a nominal peak visual
power output of 10 kw, measured at the
output of the sideband filter, and a nominal
peak aural power output of 5 kw have
been announced.

Transmitters employ only air-cooled
tetrodes in the final amplifiers of both aural
and visual units, with grid modulation.
Other design features include single-ended
rf circuits, built-in control of white satura-
tion, high speed ac and dc overload pro-
tection.

Doors on cabinet are consiructed of
interlocking, extruded aluminum slats.
Guided by small rubber caster assemblies
riding top and bottom tracks, they can be
rolled from front or back into the sides of
the cabinets. The visual section of the
transmitier consisis of a crystal oscillator
followed by rj amplifiers and a grid-
modulated power amplifier. High-level
grid-modulation of the final amplifier al-
lows the operation of all driver stages as
narow-band, class C amplifiers. Vestigial
sideband filter is adjusted at the factory.

Amplifier and modulator circuits incor-
porate the latest design. Clamp circuit dc
restoration is employed at the grid of the
video modulator stage.

Built-in reflectometers continually meas-
ure the standing-wave ratio in the trans-
mitter output and indicate transmission
line reflections. Interlocked with the plate
power supply. they automatically shut down
the transmitter if the standing-wave ratio
exceeds a presel value. Provision is made
for continuous monitoring at various points
in the system when desired.

Transmitters are 192" long, 84" high,
and 32%" deep overall.—AModel TT-104AL
(channel 2 to 6) and Model TT-10AH
(channel 7 to 3) ; RCA Engineering Prod-
ucts Department.

RCA 10-kw vhi transmitter

Video Line Pad

A Vibeo LINE Pap for connecting one- or
two-line amplifier outputs, line input and
monitor input. has been produced.

Network is designed to feed from a 73-
ohm source to a 73-ohm line with zero loss,
and at the same time provide a branch cir-
cuit containing 14-db of isolation, for the
connection of a high-impedance monitor.
Pad is said to provide direct monitoring of
the outgoing signal between the output of
the line amplifier and the line without dis-
turbing the transmission characteristics.
Screw driver controls are provided for com-
pensating for the shunt capacities encount-
ered in the monitor input cables, for band-
width adjustments and amplitude calibra-
tion.—V-109; Daven Co., 191 Central Ave.,
Newark 4, N. J.

Coil Form Kit

A Cow Form Kir containing samples of
ceranic coil forms is now available.

Box contains three each of five different
ceramic coil forms, with a different pow-
dered iron slug; high, medium, and low
frequency. Extra slugs of silver-plated
brass for each coil form are provided as
alternates to the iron slugs. Forms vary
in diameters from 3/16” to %’ and in
over-all mounted heights from 19/32” to
1 11/16", and are made of grade L-5
silicone impregnated ceramic, meeting spe-
cifications JAN-1-10. Also provided is a
chart which identifies slug types by color
code and part number, and states approx-
imate frequency ranges and permeabilities.
—Information available from Cambridge
Thermionic Corp., 442 Concord Ave., Cam-
bridge 38, Mass.
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Cambridge Thermionic Coil-Form Kit

IF Amplifier With Die-Stainped Coils

A TV IF AwmruriFier with die-stamped coils,
operating in the range of 41.25 to 45.75
mc has been produced. Available with a
stamped tuner as a prealigned assembly.—
Franklin Airloop Corp., 43-20 34th St.,
Long Island City, N. Y.

Franklin IF Amplifier

Cosine Yokes

CosINE Yokes with distributed windings
for edge-to-edge picture focus, and ferrite
cores permitting use with picture tubes up
to and including 24" where they require
70° deflection, have been produced. One
model has high horizontal and low vertical
inductance for use with air-core fly-back in
direct-drive systems. Equipped with net-
work and leads.—ADF-70, MDF-30; Merit
Transformer Corp., 4427 N. Clark St., Chi-
cago, Ill.

High-Tem perature Selenium
Rectifiers

SeLENiUM RECTIFIERS capable of operating
without derating in ambient temperatures
of 90° C have been developed. Rectifiers
are said to be guaranteed for a minimum
of 1000 hours of continuous operation.—
Sarkes Tarzian, Inc., Rectifier division, 415
N. College Ave., Bloomington, Ind.
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 ANNOUNCING
Unusual Opportunities in

SOUTHERN CALIFORNIA

Senior men with degrees and several years of proven accom- \
plishment may achieve further personal growth by working \
with some of the nation’s outstanding scientists in the West’s |
largest laboratories,

CHALLENGE AND OPPORTUNITY
for physicists and engineers in the fields of electron tubes,
computers, precision electronics, solid state, system analysis,
servo-mechanisms, intricale mechanisms, radar, guided mis-
siles, microwaves.

HUGHES LABORATORIES OFFER‘

NEW AIR-CONDITIONED BUILDINGS WITH THE FINEST
MODERN LABORATORY FACILITIES AND EQUIPMENT |

SOLID LONG RANGE PLANS FOR A CONTINUING FUTURE \

INTRIGUING—VITAL DEFENSE PROJECTS PLUS A STRONG
PROGRAM FOR ADVANCED DEVELOPMENT OF NEW
PEACETIME PRODUCTS

EXCELLENT EMPLOYEE BENEFITS
FREQUENT SALARY REVIEWS

COMPANY SPONSORED PROGRAM
FOR ADVANCED EDUCATION

AMPLE GOOD HOUSING AVAILABLE
Send resume to HUG“E S

RESEARCH AND DEVELOPMENT LABORATORIES |
CULVER CITY, CALIF. |

LIGHTNING ARRESTER |
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VISIT OUR NEW LOCATION |
1

TV & ELECTRONIC

At Any Price! } HEADQUARTERS

| °

- G. M. Popkey Co., Inc.
Wholesale Distributors

DON. W. CLARK, V. P. & Gen. Mgr.
| 1201 HOWARD ST. '

(corner of Bth) excellent parking |
SAN FRANCISCO, CAL.
Phone Klondike 2-3488

. |

™=
The Largest Selling

Protects Home and TV
Set Against Lightning szzussr

Hazards \
U.S. Patent No. D-4664

| WHEN YOU CHANGE
YOUR ADDRENY

Be sure to notify the Subscription
Department of TELEVIsiON ENGI-
NEERING, 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 postage, and we cannot
duplicate copies mailed to the old
address. We ask your cooperation.

¢ Installs anywhere
¢ No wire stripping, cutting or
splicing |
(Complete with strap and ground wire.)
OVER 1,000,000 IN USE TODAY! |
See Your Jobber or Write for |
Form No. 84

MANUFACTURING C€O., Inc.
BIS3H 160n AVINUL, BROOKLYN &, N. Y.
PIRST n Televitien Antamnas wad Accossocios

Highlight Controls

(Continued from page 13)

the result of severe compression in the
black region of the signal and overall
distortion of the signal.

With the 6AG7 a maximum output
of 150 v p-p without amplitude distor-
tion or sync compression was obtained.
Throughout the range of input signal
encountered in the field and at any
contrast control setting, it has been
found possible to overdrive the picture
tube without the non-linear amplitude
distortion and sync buzz that is usually
the result of high p-p output levels.

Experience has shown that a sharper.
more detailed picture results if the over-
all frequency response of the video am-
plifier is not flat or slightly sloping
down to the high frequencies, but is
made to rise in amplitude with fre-
quency. Since there are no set rules
regarding the amount of boost of the
high frequencies that is needed to pro-
duce a sharper picture than is obtained
from a flat frequency response ampli-
fier, it remains a matter of personal
viewer judgment as to the needed high
frequency boost that produces the pic-
ture which might be considered best.

The use of an upward sloping fre-
quency characteristic has been found
to produce a transient that sets up a
following white line on the dark pic-
ture elements which makes them ap-
pear to stand out in a well defined
manner from the surrounding picture
detail.

The amount of high-frequency boost
that could be considered excessive is
dependent on a number of factors,
which include the viewer’s personal re-
action as to when the amount of rise
is great enough to make the picture
appear artificial or to have present
some characteristic that was not pres-
ent in the transmitted image.

This reaction of the viewer to the
presence of an additional phenomenon
in the picture that was not originally
present, varies with the person and his
viewing distance to the screen.

A larger amount of high frequency
boost is desirable when the viewing
distance is increased, since it makes the
pictorial detail stand out, and much
detail that is apparently missing at dis-
tance viewing can become readily visi-
ble with such boost.

The highlight control, itself, consists
of a switch which provides three posi-
tions of video-amplifier frequency re-
sponse to produce the proper picture
highlighting or high-frequency boost
for any type of picture material, view-
ing distance, signal level or personal
preference of the viewer.

By using a contrast control that
varies the gain of the output tube by
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changing the cathode degeneration it
is possible to switch in bypass capaci-
tors and resistors to obtain the neces-
sary high-frequency boost.

Although sweep frequency response |

curves were used in determining the
initial circuit parameters affecting the
frequency response, the final values of
these parameters were arrived at by
actually viewing the resultant picture
produced by each type of response
curve.

Since the amount of high-frequency

boost is determined by the partial by- .

passing of cathode resistance, one can
readily change the shape of the curve
by switching into the cathode of the
amplifier different values of resistors
and bypass capacitors.

In the minimum position of the high-
light control, the amplifier reaches its
maximum gain and has the lowest high-
frequency boost. Since low level fringe
area signals are accompanied by a high
noise level from the input circuits of
the receiver, it is desirable to have
maximum gain with a minimum of high
frequency boost to reduce the amount
of snow in the picture and prevent sync
instability.

The normal position of the highlight
control provides an intermediate
amount of high-frequency boost that
will sharpen and outline the smaller

detailed areas of a stronger signal pic- | |

ture.

A degenerative cathode resistor also
allows the video amplifier tube a great-
er input signal handling capacity which
eases the burden of the agc circuit to
hold the input signal level at a constant
value.

When the maximum position of the
highlight control is used, the circuit has
a maximum of high-frequency boost,
which can be used to best advantage
on strong signal pictures of poor qual-
ity such as some coax transmissions,
movies, and television transcriptions.

Sync Generator
(Continued from page 22)

trolled in its start and stop operation
in the precise timing sequence corre-
sponding to the RTMA synchronizing
signal. It was found possible to ac-
complish this through the use of a time
delay line, driven by triggers from the
master oscillator. Taps on the delay
line were included to provide precise
timing intervals corresponding to the
widths of the sync pulses to be gener-
ated. From these taps are obtained trig-
gers which control the start and stop
instants of the multivibrator. It will
be apparent that the widths of the vari-
ous sync pulses are determined entirely
by the permanent characteristics of the
delay line.
[To Be Concluded in September]
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INSTRUMENTS

Engineered for
Engineers

SWEEP CALIBRATOR POWER SUPPLY

MODEL GL-22A

AR vessatile source of timing markers
for occurate measurement of sweep
intervals with oscilloscopes and syn-
chroscopes.
® Fosilive or negative markers of
&1, 1.0, 10. I00 micro-seconds
variable to 50 volts.
® Variable width and amplitude
gate for blanking or timing.
.. ® Markers from external trigger or
. internal generator. May be syn-
chronized with triggers up to 100
. RC. repetition rate,
® Voltage
circuits.

regulation to timing

. Write for free bulletin,

LABORATORY AMPLIFIER

MODEL TVN-7

The basic unit of @ microwave signal
generator. Square-wave modulator for
low-powered velocity-modulated tubes.
® Cathode vcltage continuously var-
iable 2B-483 volts.
Provision jor 180-300 volt range.

® Reflector vcltage range 15-50 volts,

Provision i>r grid pulse modula-
tion to 60 volts, reflector pulse
modulation te 100 volts.

® Square-ware modulation variable
from 600 tec 2500 cycles.

® Provision for external modulation.

Write for free bulletin.

FM MODULATION MONITOR

MODEL TAA-16
High guin qudio amplifier feeding a-c
volt-meter for measurement of standing
wave ratios with slotted lines.
® 500-5000 cycles with broadband
sebective control on {ront panel.
@ Sensitivity: Broadband 15-micro-
volts; selective 10 microvolts.
Meter scales 0-10 and standing-
wave voltage ratio,
® Panel switch for bolometer voltage
apolication.
Master gain control switch for
attenuation factors of 1, 10, and
100,
Stable electronic power supply.

Write for free bulletin.

in Canaca, address
Measurement Eagineering Ltd.
Arnprior, Ontario

L
Wi
£

MODEL MD-25

For monitoring modulation of fixed or
mobile FM transmitters in bands from
30-162 me. to comply with FCC limita-
tions of -carrier frequency swing and
reduce adjacent-channel interference.
® Coverage 33-40, 40-50. 72-76, 152-
162 mec.
@ Flasher indicates peak modulation
(peak carrier deviation).
® Moeter indicates peak swings of
modulation » 1 kc.
® Sensitivity: signal measurements
with approximately 1 millivolt at
anteana inpat.

Write for free lzuuglin;

(]
<
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.G was easy to conduct
a person-to-person canvass

at all company plants

and offices”

ROY A. HUNT

President, Aluminum Company
of America

“Our employees like the Payroll Savings Plan for U. S. Savings Bonds. It
was easy, therefore, to conduct a person-to-person canvass at all company

plants and offices.

“I believe every company which promotes the systematic investment in
U. S. Savings Bonds in this way provides a highly desirable service for its
employees and at the same time gives practical support to an important

national effort.”

Yes, it is easy to conduct a person-to-person canvass of your
offices and plants to ascertain who wants to help America
and build for his or her security by the systematic purchase
of U. S. Defense Bonds through the Payroll Savings Plan.
Have you conducted a person-to-person canvass in your
plant?

If you haven’t, here are the three easy steps:

® Phone, wire or write to Savings Bond Division,
U. S. Treasury Department, Suite 700, Washington
Building, Washington, D. C.

® Your State Director, U.S. Treasury Department,
will contact you or the executive you designate to con-
duct the canvass and tell you exactly how to proceed.
He will furnish posters, pay envelope stuffers, applica-
tion blanks and other aids.

@ All you have to do is to see that every employee in

your company is handed a Payroll Savings Application
and given an opportunity to make his or her own
decision. No pressure is needed.

Simple as the plan is, it works — to the benefit of employees,
the company and America. In the last six months approxi-
mately 4,000 more companies have installed the Payroll
Savings Plan for their employees. Approximately 600,000
working men and women have joined the millions of smart
savers already on the Payroll Savings Plan. In plant after
plant, employee participation has jumped to 70%, 80% —
even 90% because, as Mr. Hunt so aptly puts it, “employees
like the Payroll Savings Plan.”

Make it easy for your employees to help themselves, their
Country and their company by the sysiematic purchase of
U. S. Savings Bonds — Defense Bonds now, because they
are an important factor in combating inflation and building
a stronger America,

The U. S. Government does not pay for this advertising. The Treasury De-
partment thanks, for their patriotic donation, the Advertising Council and

TELEVISION
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Resin Curing
(Continued from page 19)

1t 1s recommend that accelerators which
serve to activate the standard catalysts
at lower temperatures be used.

There are two types of accelerators
which have found most useful in this
type of work:

Nuodex cobalt naphthenate, which is
useful primarily in initiating gelation
and in propagating complete cure at
no greater than room temperature.
Depending upon the concentration
used, complete cure may take two days
to two weeks to develop. This ac-
celerator can be used with hydroper-
oxide type catalysts'. Nuodex cobalt
should never be mixed with the per-
oxide as this combination is explosively
reactive. The best means of introduc-
tion is to mix the nuodex into the resin
first, a mixture, which is stable for a
period of several months. Hydroper-
oxide catalyst can then be added when
ready for use. Bench lives (1ime at
room temperature to gelation) can be
obtained as short as 30 minutes by use
of a very active hydroperoxide®. This
can be varied up to 6 to 8 hours with-
out losing the characteristic of com-
plete cure at room tempertaure. Usual
concentralions for use range from .1%
nuodex (.006% metal) to 29 nuodex
(.12% meial).

Decreasing the concentration of ac-
celerator has been found to lengthen
the bench life, whereas increasing the
concentration shortens the bench life.
It is generally inadvisable to use more
than 2 nuodex concentration, hecause
further reduction in bench life is not
possible. Bench life has been found to
be aflected by uliraviolet light: uncon-
trolled  baich-to-batch  variation in
resin, catalyst and accelerator due to
mmpurities, particularly metallic; age
of the resin, and temperature; 85°F
instead of 75°F has lheen found to
affect seriously the results.

A disadvantage of nuodex cobalt as
an accelerator is that it colors the resin
a purple red. Consequently. it cannot
be used where light, clear color is de-
sired. If pigments or colors are used.
this coloration is negligible.

Accelerator B’, the second room-
temperature type cure (organic solu-
tion). has been designed for use with
hydroperoxide 1o give rapid gelation
and initation of cure at room tempera-
ture without color. It is generally more
active than nuodex colbalt, bhut it does
not propogate polymerization at room

1Uniperox 60 (R. T. Collier Corp.. Los An
geles) ; Lupersol DDM (Novadel-Agene Corp.
Lucido! Div., Buffalo, N. Y.).

2Lupersol DDM. 3Rohm and Haas.
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They earn their leadership
every day, in the laboratory
and in the field!

C-D transmitting capacitors and Faradon* capacitors manufactured
exclusively by Cornell-Dubilier, available through all Authorized C-D
Distributors. Write for Catalog. Cornell-Dubilier Electric Corp.,

South Plainfield, N. J.

ONSISTENTLY

SUBSIDIARY

e DORNELL DUBILIER

CAPACITORS

Plonts in South Plainfield, N. J.; New Bedford, Warcester, ond Combridge, Mass.; Providence, R. l:
Indionapalis, Ind.; Fuquoy Springs, N. C.; ond subsidiary, The Radiarnt Carp., Clevelond, Ohio

temperature, and it requires heat to
complete the cure. This heat may, and
often does, come from the exothermic
heat of reaction if the mass of resin is
sufficiently large to generate it. With
smaller masses which do not exotherm
it is necessary Lo post-heal the resin to
complete the cure.

Concentrations most often used vary
from %% to 2%, with the higher
proportions leading to shorter bench
lives. Bench life in this instance, has
also been found to be shortened by
such factors as ultraviolet light, batch-

to-bateh variation, age of resin, and
temperatures.

There are several ways to evaulate
the state of cure of a resin. Usually,
rather complete state of cure is de-
sired, so that optimum physical proper-
ties may be obtained. In the case of
the rigid resins, evaluation of state of
cure is determined by hardness (Bar-
col or Rockwell). The evaluation of
state of cure of flexible resins is more
difficult, although determination of
Shore A hardness, specific gravity, or
solvent resistance may be helpful.
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%gm BIRTCHER TUBE CLAMP
" MINIATURE TUBES

POSITIVE PROTECTION
AGAINST LATERAL AND
VERTICAL SHOCK!

The New Birtcher Type 2
Tube Clamp holds miniature
tubes in their sockets under
the most demanding conditions
of vibration, impact and cli-
mate. Made of stainless steel
and weighing less than %
ounce, this New clamp for
miniature tubes is easy to ap-
ply, sure in effect. The base
is keyed to the chassis by a
single machine screw or rivet
saving time in assembly
and preventing rotation. There
are no separate parts to drop
or lose during assembly or
during use. Birtcher Tube Clamp Type 2 is all one piece and
requires no welding, brazing or soldering at any point.
If you use miniature tubes, protect them against lateral and
vertical shock with the Birtcher Tube Clamp (Type 2).
Write for sample and literature!

Builder of millions of stainless steel locking
Type Tube Clamps for hundreds of electronic manufacturers.

AHIS IS IT/ e RELAY

WITH Tnternclangeable (ol

FOR A WIDE RANGE OF RADIO APPLICATIONS

GUARDIAN Series 260

Interchangeable

COIL and
CONTACT

Switch Assembly

Two basic parts—a coil assembly > 3 ()
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, armature, 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 Throw
200-M1 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 6 D.C
200-12A 12 A.C. 200-12D 12 D.C.
200-24A 24 A.C. 200-24D 24 D.C.
200-115A 115 A.C. 200-32D 32D.C.
200-110D 110 D.C.
200-5000D

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

7%e BIRTCHER (Zertoration

5087 MUNTINGTON DRIVE « LOS ANGELES 32

'GUARDIAN (G/ELECTRIC

1615-J wW. WALNUT STREET CHICAGO 12, ILLINOIS

}M trum eht_ —ﬂewA

Production

X COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY

Delay Lines

DELAY LINES that are equipped with eigh-
teen taps for the selection of delay intervals
ranging from .05 to .9 microsecond, have
been introduced. They are said to have a
characteristic impedance of 680 ohms and
a bandwidth of 4.3 mc. Overall dimensions
are 9% long, 7" wide and 14" high-
1447-A; Tel-Instrument Co., Inc., 52 Pater-
son Ave., East Rutherford, N. J.

VHF Frequency Meter

A VHF FREQUENCY METER that is said to
provide a direct method of measuring or
generating a frequency from 20 to 480 mc,
has been announced.

Unit is said to be accurate over the fre-
quency range within +.0005% with a
temperature variation of 32°F to 158°
F. Features provision to modulate carrier
frequency at a minimum of 309 at 1000
cycles—FM-1; Gertsch Products, Inc.,
11846-48 Mississippi Ave., Los Angeles 25,
Calif.

D314
20

Ultralow Frequency Bandpass Filter

A FREQUENCY Banp Pass FILTER with both
the high and low cutoff frequencies in-
dependently adjustable from 0.02 to 2000
cps, has been produced. Gain is unity in
the pass band and drops to a rate of 24
db/octave outside the pass band.

No peaks greater than 1 db in the gain
vs frequency plot are said to be produced.

Krohn-Hite Instrument Co., 480 Massa-
chusetts Ave., Cambridge, Mass.

Pulse Generator and Calibrator

A PuLse GENERATOR AND CALIBRATOR that
produces two rectangular pulses of short
duration whose amplitudes and polarities
can be independently controlled, has been
introduced.

External sync input has a positive polar-
ity, an amplitude of 10 volts and a repetition
frequency of from 50 to 500 pulses per
second. Internal sync output has a positive
polarity, amplitude of 50 v open circuit,
repetition frequency of from 50 to 500
pulses per second, and a duration of 1
microsecond. Calibrator output is avail-
able in amplitudes of .1, .3, 1, 3, 10, 30
and 100 volts, with a 60 cps square wave-
form.—PC-100; Department TE, Teletron-
ics Laboratory, Inc., 352 Maple Ave., West-
bury, L. I, N. Y.

Solder Pot

A Sorper Por, the crucible of which will
not crack when the heat is turned off, has
been announced. Brazes formvar or enamel
insulated wires without pre-stripping or
pre-cleaning. Manufacturer claims that
there is no need to keep the temperature
on low heat during non-use hours. Unit
is self-contained with a rheostat, manual
control, for maintaining temperature levels.
Fused with a 5-amp fuse and equipped with
a 66-inch rubber-covered connecting cord.
Size is 12% " deep by 109" high by 814"
wide.—T'artak-Siolle Electronics, Inc., 3970
South Grand Ave., Los Angeles, Calij.
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OUR ENCINEERS %
ARE AT YOUR SERVICE-WITHOUT COST

THE NEW LUXOR TV LAMP
FOR THE BEST RENDITION
300 % 500 % 1000 % 1500

» LUXOR

LIGHTING PRODUCTS, INC.
EMPIRE STATE BLDG. NEW YORK 1, N.Y.

LIGHTING

A PROBLEM?

TRAINED TO TV

Plastic Filin. Veneer

FiLm-Like SHEETs (32" x 48'') with wood-
grain finishes, have been developed. Mate-
rial can be applied to a smooth surface,
either flat or rounded.

Patterns include blonde, medium and
dark shades of oak, walnut, mahogany and
prima vera. In addition, one leather and
two marble reproductions are available.
Transveneer Plastic Film Veneer; Di-Noc
Co., 33 Public Square, Cleveland 13, Ohio.

Adhesive Backed Felt Tapes and Sheets

REINFORCED FELT TAPE with pressure-sen-
sitive adhesive back has been announced.
Product does not require a paper or other
separation material between layers. Avail-
able in rolls from 14" to 66" wide and in
the following thicknesses: 1/64”, 1/32",
1/16"” (100’ long); %" (50' long); 14"
(25' long). Also available as a cut gasket,
diecut 10 specifications.—Kling-Felt; Prod-
ucts Research Co., 5426 San Fernando Rd.,
Glendale 3, Calif. Address inquiries to
J. N. Schien.
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Blue TV Lamp

(Continued from page 17)

volved in frequent lamp changes. In
addition to long life it is essential that
the light output remain high during
this period of burning. Accordingly, a
study of this characteristic was made.
and the resulis plotted, in an average
lumen maintenance curve; Fig. 5.
Although it has been found that the
initial cost of these bulbs is greater
than that of standard incandescent
lamps, the long-life feature has resulted
in a cost reduction. For example, on
the basis of completely lamping a small
studio with standard incandescent

lumen hours has been estimated. The
cost of completely lamping the same
studio with the blue lamps has been
found to be $1.57 per million lumen
hours.

Lamp’s Features

Compared with certain types of
available light sources, the blue lamp
offers long life with attendant cost
reduction; improved spectral charac-
teristic for use with camera tubes;
good color temperature from standpoint
of the psychological effect on talent,
etc.; flexibility of control, and ease of
handling and stocking.

It is believed that still further im-

lamps, an operating cost, including provements are possible, and develop-
maintenance, of $1.84 per million ment work is continuing.
Figure §

Lumen maintenance plot.

Solid line represents results from 500-TV lamp, and dashed lines

show results from 1500-watt lamp.
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SPECIAL

insulation
problems of

Polyethylene
wo Uinyl

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

Extruded Products Div.

GERING

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

3 OOOXXAT Gldus—2 g ~ L

_.m Wizardry in
= WIRE FORMS

Small diameter wire formed
in any shape you need!

P W,
¥

£

D e

IMMEDIATE CAPACITY
FOR DEFENSE
SUB-CONTRACTS

STRAIGHTENING & CUTTING
Perfect straight lengths to 12 ft.
L0015 to .125 diamneter

WIRE FORMS
L0015 to .080 diameter

SMALL METAL STAMPINGS
0025 to .035 thickness
.062 to 3 inches wide

*

Specializing in Production of Parts
for Electronic and Cathode Ray Tubes

Write for Hlustrated Folder
Send Blueprints or Samples for Estimute

- ART WIRE & STAMPING (O.
227 High Street Newark 2, N, J.
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IndustryLiterature

has released a 4-page booklet describing
a schedule of maximum salvage values

allowed for of certain used

]

Eitel-McCullough, Inc., San Bruno, Calif.,
the return

{

Eimac tubes. A total of 50 tubes are
| listed.
Cornell-Dubilier  Electric Corp., South

Plainfield, N. J., has compiled a manual,
{7V Replacement Guide TVR-7, listing
over 400 TV twist-prong electrolytic capaci-
tors. Guide lisis alphabetically the names
of 68 set manufacturers, set model num-
bers and chassis numbers, recommended
C-D 1wist-prong electrolytic replacements,
physical and electrical characteristics and
a cross index of former elecirolytics and
present equivalent parl numbers. Priced

at $.50.

The Thomas & Betts Co., Inc., 82 Butler
St., Elizabeth, N. ], has issued a dala
sheet, 84, detailing technical information
on self-insulated Sta-Kon terminals with
insulation grip.

lohn Wiley & Sons, Inc., 440 Fourth Ave.,
New York 16, N. Y., has published a 344-
page book, Linear Computations, by Paul
S. Dwyer, math professor at University of
Michigan. Described in terms of elemen-
tary algebra are the theorems and methods
involved in solving simultaneous linear
equations. Included is material on deter-
minanis and matrices. Priced at $6.50.

Sylvania Electric Products, Inc., Empor-
ium, Pa., has published the eighth edition
of the Sylvania Technical Manual in a
snap-open, loose-leaf format. Manual con-
lains lechnical data on more than 500 re-
ceiving-lype tubes, standard TV picture
tubes, and general informalion on vacuum
tube operation. An 84-page engineering
data section includes text on fundamental
| electrical laws, properties of vacuum tubes,
| definitions of radio terms, general tube
|and circuit informalion, tube dimensions,
use of curves, resistance coupled amplifier
| data, information on obsolete tube types,
tube base diagrams, and data on panel
lamps, ballast (ubes and plugin resistors.
| Priced at $2.00.

|

Engineering Products Department, Radio
Corp. of America, Camden, N. J. has
published a 16-page brochure, 2/8024, de-
scribing magnetic tape recording equip-
ment {or professional broadcast use. De-
tailed are a magnetic tape recorder, cus-
tom-built recording and ediling equipment
in rack or console combinations, and ac-
cessories including remote control units,
metering panels and vacuum equipment
for holding lape in place during cutting
and splicing operations.

Hewlett-Packard Co., 395 Page Mill Rd.,
Palo Alio, Calif., has released an issue of
hp Journal which describes a new low-
frequency function generator, model 2024,
that is said 1o provide {requencies as low
as 1 cycle per 100 seconds and sine, square
and triangular wave outputs.

General Radio Co., Cambridge, Mass., has
published an issue of The Experimenter,
which describes decade resistors and a
multirange filter for audio and ultrasonic
amplifiers.

WANTED IMMEDIATELY . . .
for CRITICAL DEFENSE NEEDS
JUBES = CRYSTALS = END EQUIPMENT
0A3/VR75

2K25,723AB 6SC7M KU627
3c23 7C7 72

0B3/VR90 6C 3686
0C3/VRI05 3E29, 829B 7AG7 7507 5725
IN2I, A, B 4C35 {2SC7M 807, 810 5720
IN23, A, B 5022 FG17,32,33 814,813 5727
IN25, 26 5R4GY 100TH 833A, 884 5749
Xtals: 100Ke, BAC7M FG104, 172 927 5750
200Kc, 1000Ke 6AG7M 250TH,TL 10007 5751
2D21 6B1G 304TH.TL 1614 5814
2J & 4) Mag- 6C2! 368AS 2050 9001,
netrons, Klyst. 6L6M 430TH.TL 5654 2,3

ALL ARMY-NAVY GEAR: AN, ART,
BC, I, PE, PU, RA, SCR, TG. TS.
WAVE GUIDES: PL & UG CONNECTORS.
TURN YOUR SURPLUS INTO SPOT CASH
AND SERVE YOUR COUNTRY’S NEEDS
AS WELL,
Send Lists and Prices — Immediate Reply! Dept. TV

SsTA B’ 101 Liberty St, New York 6 N. Y
Phone WOrth 2-7674

That's A Buy!

They're thinking
TELEVISION
when they're reading

TeLeVisioN ENGINEERING

Advertising pays dividends!

, Remember. ..
i
|

Magnecord, Inc., 360 North Michigan, Chi-
cago, Ill, has released a catalog detailing
a line of magnetic tape recording equip-
ment for professional use. Described are
conversion and adaption equipment, and
accessories such as special switches, spool-
ing mechanisms and adapler panels.

Elliott Manufacturing Co., 350 Stale St
Binghamion, N. Y., has released an 8-page
circular, 207, describing flexible shafting
for power transmission. Included is a table
illustrating dynamic torque with varying
radius of bends.

Cannon Electric Development Co., 3209
Humboldt St., Los Angeles 31, Calif,, has
published an 8-page condensed catalog,
RJC-4, describing plugs, receptacles and
accessories for use with microphones,
radios, tape recorders, amplifiers and tele-
vision cameras.

Allen B. DuMont Labs, Inc., 750 Bloom-
field Ave., Clifton, N. J., have released a
28-page stockholders’ annual report for 1950
with the financial statement for the year.
Included is a review of 1he company’s ac-
tivities during the past ten years.

Federal Tool Equipment Co., 532 Mulberry
Sireet, Newark 5, N. J., has published an
eight-page bulletin. No. 253, on the tweezer-
weld bench-head line for small parts weld-
ing. The line is said to feature single pair
electrodes, double pair elecirodes, two welds
simultaneously and bench heads with auto:
matic wire feed and cut off arrangements.
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VWOA News

OLp, OLp Timer JounN B. GAMBLING,
whose morning broacasts over WOR,
during the past two-decades, have been
welcomed into millions of homes, has
become a VWOA’er. Way back in ’13
John began pounding bhrass as a mem-
ber of the British School of Telegraphy
in London. In July ’14, he received his
radio operators license. Ten days
after the outhreak of World War 1, he
enlisted in the British Navy as a radio
operator. He served on several ships
of the British Navy, including three
years on a converted fishing trawler
minesweeping in the North Sea. On
several occasions. in 16, he was men-
tioned in dispatches for meritorious
service. In early ’19 he was released
from the British Navy, but after a few
weeks ashore, he decided to return to
sea again and joined the British Mer-
chant Marine where he remained until
in 20, when he decided to do a bit
of seagoing with the U.S. Merchant
Marine, an assignment which lasted
five years. During three years of this
period he sailed aboard the SS Creole.
In February, ’25. John quit the
oceans, married, and set sights for a
land job. The search ended quickly,
thanks to his friend Jack Poppele, who
asked him to join WOR as a radio
operator. After operating awhile he
transferred to WOR’s engineering de-
partment and then to announcing. And
since that moment, 26-years ago, John
has been running WOR’s 7.15 to 8 AM
daily program. When World War II
broke out, John again offered his ser-
vices to his country, but he could not
meet the medical requirements of the
Navy. So, he turned over to the Coast
Guard, his 40-foot cruiser fo» the dura-
tion. . . Another new member in our
fold is Jesse W. Holland, whose key
days began in the U.S. Navy in April,
’17.  Until October, 19, he served as
radio operator. and from Jan., 21 until
Aug., 23 he was with RCA Communi-
cations at New York. He has served
with the FCC and is currently working
with the Voice of America. . . W. H.
Medd. U.S.N. (Ret.), has told ye sec-
retary that his career in radio began
50 years ago, when he studied visual
signals and electricity, while in Europe
on board the USS Chicago, at the time
Marconi made his transatlantic record.
He completed courses of the Navy
Wireless and Electrical school in '03-
04 and was assigned to Highlands,
Navasink. as electrician, second class
under Jack Scanlon, chief of the sta-
tion. “During a cruise to South Amer-
ica, while serving as apprentice, second
class aboard the USS Dixie,” he said.
“de Forest conducted his first sailing
reports of the Lipton Sailing Races
from the Highlands of Navasink.”
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BENDIX RADIO DIVISION

AVIATION CORPORATION

TV RECEIVER DESIGN ENGINEERS
—Progressive TV Design Section
has excellent opportunity for highly
experienced men with proven abil-
ity. Desirable openings also avail-
able for promising young engineers.
We will be pleased to discuss
salaries at all levels.

ELECTRONICS ENGINEERS — At all
salary and experience levels.

RESEARCH ON: Antennae, Servo-
mechanisms, Microwave ccts. and
other phases of communications
and navigation equipment.

PRODUCTION DESIGN OF: Military
and commercial communications
and navigation equipment.

FIELD ENGINEERS — Supervise in-
stallation and maintenance of radio
and radar equipment. Factory train-
ing will be given. Base salaries
from $4200 to $6900 per year.
25% bonus for time spent overseas.
Traveling and living expenses paid
by Bendix. Insurance plan.

TEST AND INSPECTION ENGINEERS
— Practical knowledge of radio,
radar, or TV manufacturing proc-
esses. Good knowledge of radio
fundamentals essential. Base sal-
aries from $3900 to $5880.

TECHNICAL WRITERS — Knowledge
of radar fundamentals or radio re-
quired. Work closely with engineers
to gather material for instruction
and maintenance manuals. Base
salaries from $3400 to $4300.

LABORATORY TECHNICIANS — Re-
quire knowledge of radio funda-
mentals and skill in vse of meas-
vring instrumenls and laboratory
equipment. Previous industrial ex-
perience essential. Salaries from
$262 to $321 per month.

BASE SALARIES FOR ALL POSI-
TIONS LISTED ABOVE ARE SUP-
PLEMENTED BY UP TO 30% FOR
REGULARLY SCHEDULED 48-HOUR
WEEK.

Housing is no problem in Baltimore.

Excellent group insurance and
family hospitalization plan.

Attractive retirement plan for pro-
fessional personnel.

Write for application:

Engineering Personnel Supervisor
Department C
BENDIX RADIO DIVISION of
Bendix Aviation Corporation
Baltimore 4, Maryland
TOwson 2200

Briefly Speaking . . .

TV centers IN NEw York City, in the
dream stage for years, are rapidly skipping
off the drawing board into the land of
reality. On the west side of the city,
WOR-TV is constructing a streamlined
building which will centralize all of the
studio, film and remote operations. On
the east side, on the site of the old Central
Opera House building, DuMont has broken
ground for a 7-story building which will
provide five studios for live telecasts, and
two for the coordination of film and re-
mote programs. In addition, there’ll be
facilities for the engineering and program-
ming staffs. . . . G.E. has made an agree-
ment with 20th Century Fox Film Corp.
to develop color studio equipment to be
used with the Swiss Eidophor projection
system for theater television. . . . Thomas
Scott is now representing The Workshop
Associates, division of the Gabriel Co., in
Michigan. Radion Corp. has ap-
pointed the George E. Anderson Co., 1901
Griffin St., Dallas, Texas, as rep for Texas,
Arkansas and Louisiana. . . . Jerome T.
Keeney has retired recently from Simpson
Electric after 35 years as a sales engineer
of lesting equipment and panel instru-
ments. Williem Dubilier, technical
director and founder of Cornell-Dubilier
Electric Corp., South Plainfield, N. J.,
sailed recently for a stay of more than
three months in Europe, covering England,
Austria, Germany and France in connec-
tion with C-D business. David C.
Prince, a vice president of G.E. on the
president’s staff, and formerly head of the
general engineering and consulting labora-
lory, has retired after 32 years of ser-
vice. . . . Edwin I. Guthman and Co., Inc.,
have recently opened a 55,000 square foot
plant, the former home of Howard Radio
Co., in Attica, Indiana, which will dupli-
cate the Chicago plant operation. . . . G.E.
will construct a 20,000 square foot manu-
facturing building on a two-acre site along
New Jersey Route 29, Springfield, N. J.,
for Precision Laboratories, Inc., now lo-
cated in Irvinglon, N. J.; Precision is a
manufacturing unit of the G.E. components
division. . . . Westrex Corp., and Reeves
Soundcraft Corp., have completed negotia-
tions under which Westrex will distribute
on a world-wide basis the complete line
of Reeves Soundercraft magnetic recording
films, including not only standard 35-,17%2-
and 16-mm magnetic coated films, but
Magna-strip, a narrow strip of magnetic
material coated on clear motion picture
film base. . Hytron Radio and Elec-
tronics Co. is now a division of CBS. . .
The third edition of Kaufman’s Radio
Operator’s License Q&A Manual is now
available, according to John F Rider Pub-
lisher. Inc., 480 Canal St., New York
138. . . . LaPointe Plascomold Corp. has
purchased The Sculli Machine Co., East
Hartford, Conn., manufacturer of aircraft
parts. . . . International Resistance Co.,
Philadelphia, Pa., has purchased the Hardy
Instrument Co. TFurther operations will
continue under the IRC name, and will be
transferred to the specialty division at 401
N. Broad St., Philadelphia, Pa. . . . Gen-
eral Radio Co. has begun construction of
a plant in Concord, Mass.,, a three-story
brick-faced building of 72,000 square feet,
providing facilities for about 200 em-
ployees.

AMPERIT

Studio Microphones
at P.A. Prices

Ideal for
BROADCASTING
RECORDING

PUBLIC ADDRESS *

“The ultimate in micro-
phone quality,” says
Evan Rushing, sound
engineer of the Hotel
New Yorker.

o Shout right into the
new Amperite Micro.
phone—or stand 2 feet
oway—reproduction is
always perfect.

o Not offected by
ony climatic conditions.
o Guaranteed to with-
stand severe “knocking
around.”

l 'elu'-

Models
RBLG—200 ohms
RBHG—Hi-imp.

List $42.00

r "Kontak” Mikes
| ¢ Model SKH, list $12.00
Model KKH, list $18.00

fer,
. . ial Introductory Offer:
sPe"a' er?e:O' SPeC\':s"r;;d folder.

Offer: ond 4?ose

AMPERITE @mpany _jp.

561 BROADWAY e NEW YORK 12. N. Y.
Canada: Atlas Radio Carp., Ltd., 560 King St. W., Toronta
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IT CAN'T HAPPEN
HERE?

NO LIGHT SCREENS...NO HEAVY SCREENS...
NO HOLES...NO UNEVENNESS

Another engineering first for you! Hytron’s unique, automatic machine for
dispensing and settling the screens of TV picture tubes.

What does it mean to you? A guarantee of the most uniform and finest-
textured TV screens in the business. No light screens. Ne heavy screens. No
specks from foreign particles. No unevenness,

Automatic dispenser pours exactly the right amount of chemicals into the
big bottles as they travel slowly up the ramp. Conveyer's motion is so smooth
a nickel standing on edge can ride it! Phosphors fall uniformly out of suspend-
ing solution . . . undisturbed — a “must” for perfect screens. Decanting or
pouring off of chemical residue, loading, and unloading are equally shock-free.
And there’s precise electro-mechanical control throughout . . . with human
errors barred!

That is why you can pick any Hytron picture tube. Depend on it. Any one
will give you the finest screen money can buy. Yes, it pays to buy from
Hytron . . . the most modern picture-tube plant in the world.

MAIN OFFICE: SALEM, MASSACHUSETTS

Hytron's sriqwe av-omatic se-ling conveyor. Machine dis-
penses and se-fles predse y vniform TV picture-tube screens.
Automa-ic disomnier ja foreground is an achievement ol
Hytron mecbcrical engineerirg. Vibration-proof chain-link
conveycr was corstricted sor Hytron by Trutner ond
Boumonz, bz

Ve s HYTRON

B PROBING
“.™._ TWEEZERS
(":‘\

e N

35¢ net

Long-sought answer to
probing into a “hot
set without danger . . . without detuning
effects. Get your Probing Tweezers today
from your Hytron Jobber,
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Sarkes Tarzian, Inc. Rectifier Division, Dept. X, 415 N. College Ave., Bloomington, Indiana



