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This popular 4-segment design is highly
efficient. It is easy to handle in TV
preduction work and assures a mini-
mum of breakage. 2-segment types are
also available.

SEGMENTED
DEFLECTION
YOKE CORES

®

® ® @ T“E
CERAMIC CORES THAT SET
THE QUALITY STANDARDS

The tremendous advance in the use of metallic oxide
(non-metallic) cores has been due in large part to Stack-
pole powder molding experience which paved the way to
fully dependable units in production quantities. Stackpole
Ceramag Cores assure lower losses with higher operating
efficiency, lower operating temperatures, lighter weight,
smaller sizes, maximum permeability, less corona effect
and minimum cost. Ceramag cores are made in two grades
for high and low flux densities.

“U” and “'E"’ CORES Perme'ability of these Stackpole Cerar‘nag
Coresis of theorderof10tol by comparison
FOR FLYBACK with conventional iron cores. They are
materially smaller, have higher resistance
TRANSFORMERS .ndoperate much cooler due to the absence
of eddy current losses. Many special types

are regularly produced.

TELEVISION IMAGE
W-1-D-T-H CONTROL TYPES

These Stackpole Ceramag Cores assure remarkably higher stand-
ards of efficiency for TV horizontal image deflection circuits. In areas
where there is a low line voltage, they give ratios of from 1 to 8 or more
compared with 1-5 for previous high permeability types.

Electronic Components Division

STACKPOLE CARBON COMPANY, St. Marys, Pa.
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You've been waiting for

Reduces Costs

Eliminates Scenery TELEMENéﬂ}N///
Construction _ STAGING._
J ik

RESULTING MONITOR

OR FILM CAMERA

Complete L
Portability F
Simplifies Studio

Staging
For Film or TV

Production

With Telemension the live action of performers is staged within pre-calculated
QA’IJ”’L)T‘ area on comparatively bare studio space.

Physical construction of scenery for dramas . . . musical variety . . . audience-
To . .. participation . . . or sponsor’s commercials . . . is considerably eliminated.

Problems of scenery
With Telermension consecutive scenes may be filined or televised from within

construction and $ 1 |
the same studio floor space used in preceding scenes.

storage . ..

Problems of studio . . ]
With Telemension the images of performers are instantaneously blended

space and with Telemension Settings by means of the precision equipment recently
developed by Telemension Laboratories. By means of Telemension optical

dimensional
formulas all scenery has the characteristics of solid construction.

perspective . . .

Problems of . . . . .. -
Telemension provides film production service in 16 mm or 35 mm,

interior and as well as with standard image orthicon cameras during live television
exterior scenes . . . programming.

I’atents Pending

* Feor further information write . . .
inquire or cable
TELEMENSION
350 Fifth Ave., New York 19, N. Y.
COlumbus 5-4364

(Trade Mark) CABLE ADDRESS: TELEMENSION
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THESE LIFE LINES OF AMERICA...
use long life dependable Sylvania Tubes

Progressive railroads everywhere are now
using Sylvania radio tubes for multiple com-
munications systems.

In engine-caboose-signal-tower networks,
where clear tone and unfailing dependability
are of utmost importance, Sylvania tubes are
winningincreased acceptance. Thesetubes are
designed, built and tested to take more than
their share of vibration and rough treatment.

Also, their clarity and freedom from inter-
nal noises make them ideal for critical trans-
portation applications . . . in trains, buses,
police cars, taxi cabs.

The Sylvania quality tube lineis acomplete

line. Made in miniature and standard sizes.
Also low-drain battery tubes for efficient,
compact portable sets.

Get new listings

Call your distributor for new listings and
full information. If he cannot serve all your
needs immediately, please be patient. Re-
member, the tube situation is still tight and
your distributor is doing his best to deal
fairly wich all his customers. For further in-
formation address: Sylvania Electric Prod-
ucts Inc., Dept. R-1509, Emporium, Pa.
Sylvania representatives are located in all
foreign countries. Names on request.

' SYLVANIA~

RADIG TUBES; TELEWISION PICTURE TUBES: ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS

TeleVision Engineering, September, 1951
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VIDEO SWITCHING

MIXING EQUIPMENT
type TA-178-A (9 o B

Comprising the Nine-Channel Switch Unit (5262-A), Mixer Line
Amplifier (5263-A) and Low Voltage supply (5019-A).

Variety of special etfects, achieved quite simply with the pro-
visions in the Mixer Amplifier, can be previewed before being put
on the air. Single Mixer Control at Switching unit permits smooth
transition from one channel to another. Again, another control
at Switch Unit determines bus cutoif voltage cross-over point,
so that any degree of fading, lapping or superimposing of two
signals an be accomplished. Provision is made available in the
Mixer Amplifier for insertion of special blanking to create special
effects such as wipes, montages, etc.

While main line is feeding transmitter, the mixer amplifier out-
put can be used to feed, simultanecusly, a different mixed studic
show to an audition circuit. The Mixer Amplifier has three identi-
cal program outputs which may be fed to transmitter, network
cable and master line monitor.

it e et i
TELEVISION TRANSMITTER DIVISION

ALLEN B. DU MONT LABORATORIES, INC.
1000 Main Avenve, Clifton, N.J.

www americanradiohistorv com
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Switch Unit available for mounting
in standard 19" relay rack or in con-
sole. Mixer Line Amplifier and its
power supply are rack-mounted.

All channels take either local or
remole signals.

Lap, fade or super are achieved
with single control. Facilities for
inserting special blanking (horizontal
wipes, montages, etc). Preview for
special effects.

Sync insertion on local signals, con-
trotled by pushbuttons. No switching
transients on main-line switching.
Automatic pedestal setup incorpo-
rated in mixer amplifier.

Frequency response of preview moni-
tor No. 1 amplifier, mixer amplifier
and mainline amplifier flat withird
0.5 db to 8 MC: less than 6 db down
at 10 MC. Preview Monitor No. 2
amplifier flat with in 0.5 db to 6 MC:
less than 6 db down at 8 MC.

Lucite, pushbuttons lighted internally
when button is pressed.

FURTHER DETAILS and QUOTATIONS ON REGUEST

TeleVision Engineering, September. 1951
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Ultrahigh Potentialities Winning Kave Notices
With the bold declaration that it might be best if all
stations cventually went on the ultrahighs. fired at an
audience of specialists by FCC spokesman W avne Coy
during a recent seminar meeting conducted by RCA.
there appeared a prophetic view that many believe will
introduee a new era in sight and sound. Scoring critics
o their opposition to whf, Cov said that a visit 1o down-
town New Haven would prove quite conclusively not
only how good an ultrahigh signal can be. but how much
better it is in many instances, No only are the uhf signals
clear and devoid of interference so common to zhf. but
they have as much gain as low-band occupants who are
much closer to receiving areas. cited Cov. The higher
bands must he considered as the only solution to coast-to-
coast amd border-to-border coverage, a condition that the
vervhighs cannot possiblh meet. the FCC chairman em-
phasized.

Declaring that the FCC felt. in reviewing the allocation
pattern. that competition is all-important. the commission’s
chieftain said that we must have more competition and
- .+ "we propose to use every megacyele in the ultra-
high spectrum to encourage such thinking.”

“If 1 can convince management. and in particular
the station’s lawvers, that there is a real value in the
ultrahighs. 1 could shorten the time when we could have
a nationwide competitive TV system in this conntry,”
Coy told his audience,

Continuing the enthusiastic appraisal of the new bands.
RCA’s prexy Frank Folsom declared that the eventual
opening of the new channels, and the proposed expansion
on the present hands. will mean the establishment of a
chain of stations far exceeding the number contained in
the present broadcasting network.

It was also pointed out that while the actual construc-
tion costs for an ultrahigh station would be about the
same as for a low-band unit. the capital outlay could be
kept to a bare minimum by perhaps operating the ulira-
high station as an auxiliary to the low-band unit. In
other words, the high-frequency station could be used to
pickup lowband telecasts with coax or radio relay, for
rebroadcasting. To provide for such a service. there has
been developed a compact whj transmitting chain.

During a meeting of distributors in Chicago. featuring
a talk by Doc Baker, G. Es vice prexy and general
manager, the ultrahighs were also praised as a solution
to many problems. In Doc Baker’s opinion. there should
be on the air within the next two vears about 200 more
stations. of which over 100 would be of the vhf type, and

TeleVision Engineering, September, 1971

the remainder of the uhj category. Within five vears, he
felt. we can look forward to a minimun of over 300
stations. of which about 160 would be of the uhf variety.
Noting that this production forecast does not agree with
many other predictions which indicate a network of
over 1500 transmitlers, he stated that if materials. includ-
ing construction materials. should be in free supply.
his estimates could be held as quite low,

UHF Selected for Relays in Great Britain: - Between
London amd Birmingham. the ultrahighs have been found
to be an ideal medium for an all-important video-sound
link. featuring the use of channels in the 610 to 930-me
band. in which it was felt the fading effects would be
less severe than at higher frequencies,

In a report on the svstem. now in operation, it was
noted that a dipole and passive reflector located in the
aperture plane of a paraboloidal mirror served as a part
of the antenna svstem for the transmitter and receiver.
the paraboloid having an aperture plane of 14 feel in
diameter,  The theoretical gain of the svstem over a
h was
pointed out that no deterioration of performance due to
the use of a non continvous reflecting surface had been

simple half-wave dipole was noted as 27.5 db.

detected.

Describing the receiver used. the report said that a
heterodyne frequency filter is emploved to reduce the
efiective local oscillator noise by introducing a narrow
frequency gate. and providing for the rejection of any
unwanted frequency components in the output of the
frequenc_\‘-shifler stage in a repeater slation transniitter.
The filter was also described as providing a stable resis-
tive load for the local oscillator source. Consisting of two
resonant cavilies, coupled together by a section of coax
shunt
included. the filter

and series-resistive elements
800-ke
response at 3 db points. with rejection better than 50 db

line, in which are

was said to have an wide

at =20 me from the midpoint of the band.

Thus far. it has been reported. the system has been
found 1o be very reliable. providing an effective means
of transmission as a radio link, and also serving as a
feed for a coax-line trunk system. in a hook-up very
similar to the procedure used in the recently inaugurated
coast-to-coast svstem here. The ahf link and cable tie. in
a mixed-cascade arrangement. was cited as an important
step toward the optimum planning of national and inter-
national networks, in which hoth air and wire svstems

LW,

can play their appropriate parts,
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Management

Small Business Activity

Washington and Associations Strike Up Band:
To vvercome the special problems inherent in smallness. par-
ticularly in manufacturing. there i an urgent need for a
variety of assistance.

As long as a business is small. it may suffer within its
own orgaimization from lack of specialists in the various
phases of management. Without sufticient capital to retain
the personnel versed in the techniques of sales and produet
promotion. production, inventory supply and control. finance.
credit and collection. traflic control. accounting and auditing.
product and market rescarch. a small concern has to rely
on its own abilities in these fields. In most small concerns.
management functions of all these specialized fields of busi-
ness are undertaken by one individual. the owner. Very often
he ha~ the assistance of a few partners. But even then there
iz a paucity of experienced talent for all the diverse fields
of management,

In the public interest. the smaller enterprise must be pro-
teeted. within practical limits. from unfair trade practices.
from unfairy competition and from unequal impact of Federal
controls and regulations.

To protect the right of the idividual to start his own
business and to give freecdom of expression to his initiative
and creative ability: to protect public interest in the main-
tenance of minimum disappearance rates among  business
enterprizes: to disperse and control extreme concentrations of
economic power and employment: to protect the full plam
capacity of the nation for use in periods of national emer-
gency. it beeomes necessary to lend a hand.

Properly. that special assistance needs to he rendered. in
general terms. in the fields of government control of material
supply. dederal procurement. credit control. price and wage
regritfation and  finance,  Specifically, that assistance is re-
quired by the individual unit at the site of its establishment
and in the fields of management in which it finds itself
individuatly in need of advice, encouragement. leadership
and technical service.

NBS magnetic attenuatcr, an inexpensive type of microwave
attenuator that requires no movable components, mechanical
controls, or slotted sections in the waveguide or coax trans:
mission line. As attenuator (center foreground) is placed be-
tween the poles of an electromagnet, an interaction occurs
between the electromagnetic field, produced by the energy
from the uhif generator (left} and the magnetic field of the
electromagnet supplied by voltage generator (center back-

ground). The uhf energy is attenuated by the magnetic attenu-
ator before passina on to the standing wave machine (right
foregqound).

Washington has developed programs 1o help the small
businessman in his own conununity through the field offices
of the Department of Commerce and the Governor’s Com-
missions on Small Business Problems, both of which offer
information gathered from private and publie sourees, includ-
mg studies of local markelts.

RTMA has also been alert to the small-business problem
and established o small business committee  and s
setting up a liaison between large prime contractors and
small manufacturer- 1o facilitate more subcontracting, In-
formation leading 1o subcontracting opportunities is being
released. There's also a program afoot involving the study
of future shortages =o that new opportunitics mayv be un-
covered.

According to association prexy Glen MeDaniel. the larger
prime contractors are already subcontracting on an average
of 30 per cent or more of their defense business to these in
the small bustness category.

Noting  that. short  of an all-out  war, manufacturers
cquipped only to do assembly operations will probably not be
able to get sufficient military business 10 keep their plants
husy. RTMA’s headman said: “We must do everything possi-
ble to keep our ecivilian business strong and healthy. thus
keeping our industry intact for a greater emergency.”

In hix opinion. from a long range point of view. there is
every reasom 1o be optimistie. Many new TV areas will be
opened up within the next few vears.

He noted that new export markels are opening up as
other countries, especially in Latin America. are turning
to television as they did formerly to American movies,
A\merican manufacturers. with a head start on most foreign
radio-television producers. he felt. should be able to supply
these new world markets.

Thus. he pointed out. it appears that while the pattern
of military production is changing. there should be enough
civitian business 1o keep the industry. particularly the small
aperator. busy once television is permitted to extend its
houndaries.

has

Small continuous furnace recently construcled al the National
Bureau of Standards for the firing of printed elecironic circuits.
A batch of small ceramic chassis. on which circuit patterns
have been printed with silver paint, is being loaded on the
continuous belt. The belt. adjustable in speed. is ordinarily
set to deliver the fired chassis at the output end of the fur-
nace in about 65 minutes. Temperature at the center of the
furnace, also adjustable, is usually set at 1350° F.

6

TeleVision Engineering. September, 1931
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Defense

Mineral Supplies

The Mica Sitnation: With the recent reports presented in
Washington indicating that grades of mica being received
from India are deteriorating in quality and industry require-
ments for betier films are inereasing daily, industry has found
it necessary to review carefully the various natural and
substitute <ources which might have to be expanded and
explored for future supply.

While deposits in Brazil, and in North Carelina, South
Dakota. Virginia and New England are substantial, the
quality has not been too impressive, although Brazilian mica
has been found quite useful in many instances. Efforts to
provide substitutes have heen quite rewarding and eventually
the man-made products may provide the answer to the
problem. The striking progress achieved in this direction
was revealed a short time ago during an industry-military
roundtable discussion in Washington.

It was disclosed. for instance, that there has been developed
a solid state mica. which. from present appearances, may
take an important place in the field of inorganic insulating
material.  The material was identified as hot pressed syn-
thetic flunrine phlogopite. which ic a potasium magnesium
aluminum fluorosilicate. It can be hot pressed and reacted
in a solid «tate at the same time. or the batch can be reacted
separately. the mica being made first and then ground up and
hot pressed separately. The mica batch can also be pre.
melted and poured into water, and ground up.

The solid state reaction was noted as being preferred, the
mica powdering very readily then. practically one hundred
percent mica.

This type was said to have several advantages: It has
good weathering resistance, and is soft and easy to machine.
Threads can be cut on it and it can be placed on a lathe.
And from that point of view, it was said, it can be con-
sidered as a substitute for hlock tale, although it is a little
bit difficult to cut the material quite as rapidly as hlock
tale.

Noting that mica is a layer and sort of a sandy structure.
the experts said that there are two of major silicon oxygen
lavers. and in hetween there is a layer of magnesium which

Beating the heal on the production line at the Bardwell and
McAlister plant in Burbank, Calif., where TV studio lights and
accessories are made.

binds it together. On the other faces there are potassium
ions, which is the plane of good cleavage. It has been found
that it’s possible to take out the potassium and replace it
completely with sodium. molybdenum. and barium. The
magnesium layer can be taken out and replaced completely
with iron, nickel. and cobalt.

1t was also said that aluminum can be replaced with boron.
Replacing one aluminum with one boron has been found to
permit lowering the melting temperature by 200°, affording
hot pressing at 900° to 950° instead of 1200°,

Thus. it was shown. with a combination of all these various
substitutions. it is possible to make many diflerent kinds of
micas and solid solutions between them, opening up a very
vast field for controlling the electrical and physical properties
of the material.

Reviewing the electrical properties of synthetic micas. the
specialists said that the minimum dielectric constant was
7.0 at 50 ke; at 1 me, 7.6 to 59; at 5 me. 6.2 to 5.7; at
10 me, 6.4 to 5.6.

Also probed at this meeting were the eventual possibilities
of integrated mica, which consists of a large number of
flakes held together by their own cohesive force. Noting
that this is not a mica substitute. but pure mica, the experts
declared that it possesses to a very large degree most of the
characteristics that natural mica possess: it will not burn,
nor is it affected by any temperature at which ordinary mica
would not be affected.

The principal advantage of integrated mica was said to
he in the fact that it can be made in sheets of indefinite
size. and can be made in different thicknesses.

Biotite. a material that the electrical industry has shied
away from. has been found 1o have, in an integrated form
properties that might make it a pretty fair capacitor,

Integrated mica. it was found, could be made extremely thin.
Power factors as low as .06 per cent have heen oltained.
The mica can withstand heat. better than the parent mica
itself.

The cost of producing integrated mica was s=aid to he
approximately fifteen cents a pound.

Dr. W. R. G. Baker. G. E. electronics division vice prexy and

general manager. examining jig borer while on tour of the

division's million-dollar building and equipment expansion of
its equipment development works in Schenectady.

TeleVision Engineering, September, 1951
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Television Recording

The Tone-Reproduction Problem: Correct tone repro-
duction in TV with adequate contrast range. w.ich has been
cited as the greatest single factor in determining the subjec-
tive ¢uality of any television image, has been described by
many as «uite a neglected factor in the recording process.
Pictures with low definition. measured in terms of lines. it
has been found. can often be very acceptable. providing
that the tones in the subject are reproduced with the correct
tone separation and contrast range. Surveying the possibil-
ities of this control procedure recently during the SMPTE
meeting in New York City. W. D. Kemp of Great Britain*.
revealed that with the object of improving the tonal char.
acteristics of BBC television recordings. a series of tests were
carried out during ’50 and ‘5] to investigate the transfer
characteristics of all processes from the television camera to
the final print of the finished telefilm.

Te obtain repreduction of a television program by means
of TV recording. ten transfer characteristics were said to be
involved.

It was pointed out that any particular tone in the picture
will be represented by a particular voliage. and this may be
expressed as a percentage of the peak white signal, or in
the case of a transmitter. percentage carrier. as the modula-
tion is positive.

Due to the close tolerance of linearity for individual items
of equipment. Kemp said that the effect on the overall re-
sponse is small when compared with other factors, unless
actual overload is occurring.

Unfortunately this effect tends to crush highlights. which
are often already compressed in the cameral tube.

Reviewing the transfer characteristic of the picture tube
used for recording. the British specialist said a family of
static characteristics of picture tubes which until recently
has been used for recording was taken, the curves being ob-
tained with various brightness or grid bias setting. Due to the
difficulty of obtaining adequate exposures on the film. it was
necessary to record with a grid bias such that the heam current

*This talk was first presented before the Royal Photographic Society
and the British Kinematographic Society.

George F. Metcalf (right)) manager of the G.E. commercial

and government equipment department, explaining operation

of hi-power uhf transmitter operaling experimentally at Elec:

tronics Park to Edward W. Allen (ledt). FCC chief engineer, and

Curtis B. Plummer. chief of the FCC broadcast burequ. during
o recent visit.

TU Lroadcasting

was not zero at black level. Thus. it was indicated, there
appeared loss of contrast gradient in the lower parts of the
picture. Over the voltage range from 109 to 1009 of the
picture signal. however. it was noted. the departure from the
true power law was nol very serious. although enough to
increase the black compression in the averall recording char-
acteristic.

Detailing the problem of the overall characteristics of the
negative stock and its development. Kemp declared that it is
important to obtain the negative characteristic for two reasons:
The spectrum of the light from the television screen may
differ considerably from that of the sensitometer used by
processing laboratories. and the law of reciprocity hreaks
down due to the extremely short exposure time. The total
exposure time of any one element of film. it was pointed out,
corresponds to the time of scanning one picture element of
the television image, plus a longer period of afterglow during
which the brightness decays exponentially. Even with long
afterglow picture tubes, this was described as heing short by
photographic standards.

Analyzing various brightness settings of the picture tube.
Kemp said in the four characteristics plotted compression ap-
peared in hoth the higher and lower tones of the picture. The
compression in highlights was said te be due mainly to the
television camera characteristic and the positive characteristic,
while the compression of the darker tones was due mainly
to the tone of the negative characteristic. combined with the
loss of contrast gradient in the darker tones of the picture
tube. at high brightness settings.

Of all the transfer characteristics discussed. the most flexi-
ble was said 1o bhe electrical linearity. since this can he easily
changed by the use of non-linear elements such as crystals,
tubes. ete.

Kemp disclosed that experiments are now proceeding with
various contrast correction techniques. to provide telefilms
which ultimately will be comparable with normal motion
pictures. He pointed out that there is the interesting theoreti-
cal possibility of producing an overall television recording
characteristic which would provide a linear density/log subject
brightness law. at present unattainable by photographic
processes alone.

Dr. Roy K. Marshall (right). conductor of the TV program,

The Nature of Things. receiving a briefingq on the vidicon

pickup-tube comera from M. S. Klinedinst. manager of RCA

industrial equipment sales. prior to o« highlight talk of the
egquipment on an NBC network progam.

TeleVision Engineering, September, 1951
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Fluorescent-Lamp Interference

Gaseous-Discharge Tube Noise Probed: Interferenee
caused by sustained discharges produced in neon signs and
fluorescent lamps, has been a provoking and challenging
problem ever since their inception. prompting continuing
investigations into the means which might be used to curh
the nuisance. A few wecks ago there was offered a progress
report. before the Illuminating Engineering Society, which
indicated that many major cause' and effect conditions have
been discovered and that remedies for the disturbances
appear to be imminent.

The analysis. prepared by J. Warren Culp of the Physies
Lab of Svlvania Electric. revealed that there are four general
types of noise 1adiated by the fluorescent tube: reignition
noise. hollow cathode noise. anode noise and starting noise.
the latter due to operation of the lamp starting ¢ircuit.

Deseribing the noise types. Colp said that the grassy
pulse at the heginning of the lamp cycle, called reignition
noise, veeurs when the arc begins to rebuild after current
reversal. Low-frequency pulses. in the middle of the half-
cycle which hear a relation to the anode glow, were iden-
tified as anode noise. The term siarting noise was applied
to the noise which is generated during operation of the
lamp starting cireuit.

In a review of the reignition type of noise. which comes
in a pulse at the heginning of each half cycle. it was pointed
out that this noise in hot-cathode lamps js usually louder
than other types when heard in a speaker and is thus maore
conspicuous.

A crude frequeney spectrum analysis of this condition
can be made. it was said, by tuning a receiver over a
540-kc to 3l-mc range and judging the relative loudness.
Such a check will show that the reignition noise is chiefly
concentrated in the range below 2 me and possibly s
loudest around 1 me. directly in the middle of the hroad-
cast band. When account is taken of the seeming randomness
of rf noise within each pulse in an oscillogram. it will be
noted that the noise consists of either a random series of
rapid pulses or a frequency-modulated oscillation. In the
latter case, Culp said. the frequency of the oscillatory wave
must sweep across the entire broadeast band of a reeeiver.
so that no matter to what frequency the receiver is tuned.

National Bureau of Standards experimental crystal clutch, un-
mounted. with cover plate removed. which fealures three

Bimorph crvsial elements which bend when a dc voltage is
applied. This bending pinches the output disk between the
rotating mounting plate and the rotating crystal pressure plate.
instrumenlation applications.
is characlerized bv hidh speed of response
and neqligible current drain.

Suitable for certain specialized
e new clutch
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Research and Revelopment

its circuit will respond to the noise. Furthermare. this broad
sweep must be accomplished during the life of each single
reignition pulse of noise to give the observed overall effect
of a 120-cycle buze.

Surveying methods which might be used to locate the
source of noise in the lamp. the physicist said that an explor-
ing antenna or coil was not too fruitful. because noise
generated at one place in the lamp was radiated by the
whole discharge acting as a transmitting antenna. However,
this experiment will tend to localize the source of any given
noise pulse at the filament which aets as cathode at the
time the pulse is emitted. A magnet held near one filament
will cause some change in the noise pulse radiated when
that filament is cathode. while the noise on the other half-
cycle is unaffected. An auxiliary heating current through
one filament was said to give a similar effect. In fact. it was
<hown. on secasion. the noise was almost completely quenched
by these methods. However. it was said. unfortunately the
experiment iz seldom reproducible at will. A maore con-
clusive demonstration of the source of noise can be made
by construeting a short lamp with only an inch between the
two filaments. in which case, it was pointed out. the dis-
charge consists of the usual cathode and anode structures
but has no positive column,

One type of noise which was said to appear in many
cases. was the hollow-cathode noise, more likely 1o occur
in aged lamps. although new lamps sometimes will show
it. This noise was described as resulting from the forma-
tion of the cathode spot at a point on the coiled-coil filament
where some of the oxide coating has burned away and left
a tiny hollowed-out cavity in the minor helix. When that
happens. a noise oscillogram will show one or more pulses
of rf noise located almost anywhere in the cycle. However,
these pulses. are unlike these of reignition noise; they are
smooth in appearance and there is nothing random in their
nature excepting possibly their location in the cyele.

Culp noted that the cathode spot of the discharge can be
studied hy means of a miscroscope in conjunction with a
rotating dise  stroboscope. When  hollow-cathode  noise is
present. al a eertain time in the eyele. a tiny glow will appear
suddenly inside the hollow of the minor helix. and a milli-
second or so later it will disappear just as suddenly. Other
than this. it was said. there is no observed peculiarity of the
discharge associated with this type of noise.

Harry R. Ashley (right). president of Electronic Instrument Co..

Inc.. inspecting use of Eico ‘scope and vivm at an alignment

position along a television production line of Tele-King. as

James Adler. Tele-King production test foreman. demonstrales
alignment procedures employed.
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Low-Hum Amplifiers

Heater-Hum Reduction Techniques Evolved: Heater-
induced 60-cycle hum in ac operated low-level amplifiers.
which in some instances has been found to yield a 500-micro-
volt level. can be substantially minimized by adopting better
tube-and-circuit combinations, according to the National
Bureau of Standards electronic instrumentation lab. In a
recent survey of the problem. it was found the hum can be
reduced to less than 1 microvolt through a suitable solution
of tubes and circuits.

Eleven tube types, in various circuit arrangements. were
studied. Included were single trindes 6F5 and 6SF5; dual
triodes 68L7. 7F7. and 5691; and pentodes 6J7. 6]7G. 6J7GT.
6517, 5693. and 6SH7.

Circuits were varied with respect to cathode hypass capaci-
tance. heater return tie point. heater return potential. and
grid circuit resistance. The cathode resistor was either hy-
passed with a 50-mmfd capacitor or left unbypassed. Input
grid resistance was either zero or 0.5 megohm. The heater
return was either to one side of the heater. or through the
adjustable arm of a 100-ohm potentiometer placed across the
heater supply and adjusted for minimum 60-cycle output.
Heater return potential was either to ground. to 45 volts
positive. or to 45 volts negative. Hum measurements were
made with various combinations of these circuit variations.

In the test setup. the 60-. 120-. and 180-cycle hum com-
ponents of the output of the amplifier under study were
measured on a rtem using appropriate amplification and filter-
ing. At the same time. wave form was observed on a “scope.
Gain was measured by applying a known signal to the grid
of the test amplifier; hum level could then be expressed
in terms of equivalent microvolts at the grid. Provision was
made for switching from ac to dec heater supply for calibra-
tion and comparison.

To obtain the desired measurements of heater-induced
hum. external a¢c hum was reduced to a negligible value.
using recognized shielding precautions; heater leads were
twisted and shielded and kept away from the grid circuit.
which was alse shielded.

Lester Saporta, research assistant of the
N.Y.U. research division. tuning a whip an-
tenna in connection with a research projecl
subcontiracted by Camburn, which seeks to
develop an antenna assembly that covers the
frequency range 100 kc to 4000 mc. Cone
shaped devices are broad-band omnidirec:
tional antennas, the lower one having a range
of 12 fo 600 mc, the upper one from 600 to
4000 mc. The whip. using receiver design.
covers a band from 100 kc to 12 me.

10

Schematic cutaway view of lypical slation
used in the recently opened A.T. and T. trans-
continental microwave relay network.

Pesign and Production

Circuit components were based on median values given
in manufacturer’s manuals. Preliminary checks indicated
that hum is not significantly affected by the usual variations
in components — plate. screen. and cathode resistors. and
cathode and screen hypass capacitors—required to match
different load impedances.

The most hum-free amplifiers investigated 0 far used
either of several triodes (6F5. 65F5, 7F7. or 3691) or a
pentode (5693). in a circuit including bypassed cathode,
heater grounded through an adjustable potentiometer. and
low grid impedance. Wide hum differences were found for
different tube types. as well as for different circuit arrange-
ments. [t was found that the 60-cycle equivalent input hum
of ahnost any tube type tested. whether triode or pentode.
can be reduced to 10 microvolts by suitable circuitry: and
all of the triodes tested could be brought below 2 micro-
volts,

Return of the heater circuit through an adjustable potentio-
meter connected across the heater supply. when adjustment
was optimum. was found to reduce hum to as littde as 1/20
or even 1/50 of the initial value. Returning the heater
circuit through 45 volts. either positive or negative but pre-
ferably positive, reduced hum smnewhat in most cases. In-
creased grid circuit resistance tended to give greater hum
in triodes. while in pentodes hum in general either showed
ne change or else decreased with increased resistance.

Picture-Tube Development

Low-Lead Picture-Tube Glass: A glass. featuring a lead-
oxide content of approximately 11.4 per cent. in contrast to
the standard percentage of 29.5 per cent. recently developed
by Harold R. Black and Lawrence V. Gagin. has become the
basis of a patent grant. The glass. which will probably be
made by Owens-Ilinois Glass Co.. to whom the patent rights
have been assigned, features a combination of the lead oxide
with a small amount of barium oxide. A larger amount of
silica than is ordinarily included in lead glass. is employed
too,

It is reported that the glass is lighter and les< costly than
the types now being processed.

’

Lightning-arrester installation on the roof of

the White House recently completed by the

George E. Thompson Co., Minneapolis, which

{features use of 14’ lightning conductor cable

{from all televisicn and radio cntenna fed to
15" copper ground rod 10’ long.

TeleVision Engineering, September. 1951
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New Posts: Lincoln N. Kinnicutt, formerly an account ex-
ecutive for the F. W. Prelle Co., has been appointed adver-
tising manager of the Lal’ointe-Plascomold Corp. . . . Noniv
Hunter is now handling public relations for Magnecord. . . .
Wiliiam C. George has been named chief engineer for the
tape recorder division of Ficor, Inc. Don Morse has been
promoted 1o assistant sales manager of the company. . . .
Robert E. Giannini has been appointed district rep for the
G. E. tube divisions with headquarters in Los Angeles, cover.
ing southern California and Arizona. . . . Hr. Malcoim H.
Hebb has been named assistant manager of the General
Physics division of G. E. Research Lab. . . . Dr. lvan A.
Getting, formerly professor of electrical engineering at M.1.T..
has heen elected vice president. engineering and research.
of Raytheon. . . . Otte C. Bixler, formerly with Airesearch
Manufacturing Co.. bas heen appointed director of engineer-
ing for the newly created development lab of Magnecord,
Inc. John W. Hines and Patrick J. McCauley have heen
appointed sales engineer and special products department
head. respectively. . . . Gerard Kelly has heen named field
rep for the Telefex sales division of Audio and Video Prod-
ucts Corp. . . . Richard Mahler has been appointed director
of the CBS license and contracts department. . . . Dr. Harry
G. Mitchell, formerly director of product development and
advertising for the Speer Carbon Co., has been recalled a«
chief, carben products section. National Production Author-
ity. [Ives Harvey has taken over Dr. Mitchell’s advertising
duties. . . . Julius Dorfman has been appointed to handle
equipment sales of receiving tubes and television picture
tubes in the New York area for th receiving tube division
of Raytheon. headquartering at 19 Rector St .. . J. B. Farr
has been named manager of sales training for the G. E.
receiver department. R, M. Lutz has been appointed super-
visor of cooperative advertising. . . . Bruce M. Williams jis
now a sales engineer with the John A. Green Co.. Dallas,
Texas. . . . Arthur L. Rathburn has been made superinten-
dent of buildings and maintenance of Hoffman Radio. . . .
George Urey and Leonard Larson, have been named general
manager and sales manager. respectively. of Deltronic Corp..
9610 Ballanca St.. Los Angeles 45. Calif. . . . K. C. Frevtag.
vice president. has been elected to the board of directors of
Scott Radio Labs, Others reelected to the board were Hubert
S. Conover, H. S. Darr, Russel . Eggo and John S. Meck.
Meck was reelected president of Seoti: R. €. Frevtug, v-p:
L. M. Sundwick, vice president and general cales manager:
and R. G. Eggo, secretary, I, E. Schuecking, controller
of the corporation. was elected treasurer. replacing G. F.
Meck. . . . C. 0. Bryant has been appointed manager of
the purchasing section of the G. E. materials and pur-
chasing department. . . . Yorman F. Barnes. formerly sec.
tion engineer in charge of radiation and photemetric in-
struments, has been named assistant to the engineering
manager of the G. E. engineering laboratory at Schenec-
tady. . George C. Mercer has been appointed director
of purchasing of P. R. Mallory & Co.. Inc. K. J. Top-

miller, Ir.. formerly assistant purchasing agent has been

Dr. Ivan A. Getting joseph Racker

TeleVision Engineering, September, 1931

Julius Dorfman

Personals

promoted 1o the post of purchasing agent. . . . Dr. Raymond
C. Machler has been appointed director of research and a
member of the executive committee of Leeds and Northrup
Co. Dr. Machler succeeds I. Melville Stein, who has been
elected executive vice president. . . . Bernard Hecht, for-
merly with RCA-Victor, has heen named general manager
of Starrent Television. . . . Arthur R. Hines, formerly Michi-
gan sales district manager. has been appointed assistant
manager of marketing for G. E.. headquartering in New
York City. . . . Edwin H. Howell has been appointed assis-
tant manager of the east central district of the G. E. ap-
paratus marketing division. . . . Dr. Albert Charles K alker,
research chemist at the Bell Telephone Labs. has heen
awarded the Louis Edward Levy Medal by The Franklin
Institute. in recognition of his paper, Growing Piezoelectric
Crystals. . . . Joseph Racker has formed a radar consulting
and editing service, with offices at 67 West 44th St, New
York 18. N. Y. Racker, co-anthor of Puise Techniques, was
formerly a Signal Corps radar officer and assistant to division
head at 1. T. and T. . . . Herman W eissberger, president of
Electronic Devices, Inc., has announced the purchase of Pre-
cision Reetifier Corp.. which will be operated as a division of
the company to produce selenium rectifiers for civilian and
military applications. Earl Steiker, formerly of FTR, has
been named director of production and engineering. . . .
Samuel J. Spector recently celebrated his thirtieth year with
Insuline as prexy. . . . Barton K. Wickstrum has been
elected vice president and director of sales of Sylvania. He
succeeds Robert H. Bishop. who has resigned to become a
vice president of E, F, Drew & Co.. Inc. . . . Harold R. Ter-
hune, formerly vice president of the Mycalex Tube Socket
Corp. ix now administrative engineer at Federal Telecom-
munication Laboratories. Ine. . . . Monte Cohen, president
and treasurer of the F. W. Sickles Co., has been elected ex-
ecutive vice president in charge of operations of the General
Instrument Corp. of Elizabeth. N. J.  Richard E. Laux
has resigned as president and treasurer of General Instru-
ment.  He will continue to serve as a director. . .. H. P.
Maginnis has become assistant to F. B, Powers. vice presi-
dent in charge of manufacturing operations for FTR. Magin-
nis will assist in the coordination of engineering and pro-
duction activities at Federal. . . . James M. Valentine, for-
merly television engineering manager of the American Broad.
casting Company’s central division. has been named an assis-
tant division head in charge of television field engineering at
FTR. He will establish headquarters in Buenos Aires, Argen-
tina. where he will supervise the installation and initial oper-
ation of Radio Belgrano. Argentina'’s first television station.
Equipment for this station is being supplied by Federal Tele-
communication Labs. . . . JohAn M. Brush, project engineer
of the TV transmitter division of Allen B. Du Mont Labs. will
deliver a talk on Video Switching Problems at the forthcom-
ing Fall AIEE general meeting. to be held at the Hotel
Cleveland. October 22nd to the 26th.  Brush’s paper on TV
Fideo Switching appeared in the July issue of TErEVISION
ENcINEERING.

s

J. M. Valentine

Bruce Williams
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Figure 2
Master-monilor’ circuit modification required
for veriical phasing and expansion.

THE RELATIVE rHASING and duration of
synchronizing information. transmitted
with the video signal. must be known
with a high degree of accuracy by ihe
TV broadecaster. To provide these im-
portant guide data. there should he
available a method which is relatively
simple to manipulate and interpret.
The pulse-cross technique* has heen
found to be such a method.

The method of measurement is hasi-
cally wscillographic.  Intensity modu.
lation of the scanning beam produces i
pattern from which the time relation-
ships of the syvnehronizing detail may
he obtained.

In obtaining a palse-cross pattern
(Figure 1). it is necessary to phase
both the horizontal and vertical syne
and blanking to the near-center of the
raster, At the same time the vertical

IRUA TM3A,

12

Producing and

A Report on the Practical Application of the Loughren

and Bailey ’Scope Measurement Technique,

W hich

Reveals With a High Degree of Accuracy the Relative

Phasing and Duration of Synchronizing Information

Transmitted With the Video Signal. Results Obtained by

Intensity Modulation of Scanning Beam W hich Produces

Pattern from Which Time Relationships of Syne Detail
Can be Obtained.

interval must he expanded so that the
individual lines are more easily ob-
served and counted.  Although ihe ver-
tical interval is hoth phased and ex-
panded. it is desirable to phase ihe
horizontal interval. while maintaining
the same horizontal sweep speed and
linearity, in order that the scanning
time will remain unaffected. By doing
this it becomes possible 1o measure the
pulse-widths  direetly. and  determine
what part of the total line period ihey
oceupy,

The palse-cross thus obtained will
show most of the defects present in the
standard syne signal. such as incorreet
pulse-widths. wrong number or position
of pulses. phase distortion of pulses.
ete.

The horizontal phasing, and vertical
phasing and expansion are accom-

*Loughren, A. V., and Bailev, W. F., Special

Osecilloscope Tests for Television Ware-Forms,
Rochester Fall Meeting; November, 1940,

www americanradiohictorv com

plished by two separate methods and
circuits.,

Vertical Phasing and Expansion

Vertical phasing can  he accom.
plished in the easiest way by syncing
the vertical oscillator with a 60-cvcle
sine wave of variable phase which may
be obhtained from the ae line,

In monitors using a blocking oscil-
lator for vertical sweep. the control re-
quired to phase the 60-cycle sine wave
can be eliminated. With this type of
oscillator a 60-cycle voltage can he ob-
tained from a flament winding and
controlled in amplitude. so that ihe
uscillator triggers at a specific point on
the curved portion of the sine wave,
near the top of the cyele, With ihe
ascillator triggering in this region. ihe
exact point of discharge can be con-
trolled by the vertical hold control. al-

TeleVision Engineering, September, 19351
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Figure 3
Pulse cross with vertical phasing and expaunsion only.

Interpreting the
PULSE-CROSS

b y D 0 N A I_ D M . I_A U N E R y Master Control Engineer. American Broadcasting Company

lowing the vertical interval to be
brought to & convenient point witin
the raster. This method may be uced
on a master monitor.’ the application of
which is illustrated in Figure 2. The
original monitor cireuit is shown within
the dotted line. and the additions to the
circuit are shown outside the line. The
three positims of the phasing switch
indicate: (V)y-—normal operating posi-
tion: {L)—paosition for ohserving local
syncs: and (R —position for observing
remote synes from a diflerent power
system,

Sinee it is impossible to use the Jocal
60 cyeles to phase the vertical interval
on remote synes. the vertical oscillator
is allowed to run free on this position,
and the phasing can be done manually,
Atthough this method causes the ver-
tical interval to drift slightly. it is still
sufficiently stable to observe easily, and
since the pulse-cross is most often used
for observing the local sync-generator
operation, it is a rarely used position,

Expansion of the vertical interval is
accomplished by gross distortion of the

TeleVision Engineering, September, 1951

vertical linearity which can be done by
various approaches depending upon the
particular circuits involved.  In any
monitor employing a vertical feedback
circuit for vertical linearization, this
can be easily accomplished by shorting
ot the vertical feedback resistor, as
indicated in the left portion of Figure 2,

\ertical phasing and expansion only
(without the simultaneous horizontal
phasing) produces a pattern of the
type shown in Figure 3. 1t is, of course,
necessary to increase the monitor
brightness, above normal viewing posi-
tion. to observe these various pulses,
This can be done manually, or by in-
corporating it into the three position
pHasing switch.

Horizontal Phasing

In monitors using a horizontal hlock-
ing uscillator, the horizontal phasing is
somewhat more complicated since it in-
volves a three-tube reactance control
sync circuit. which is constructed on a
separate chassis and connected to the

www americanradiohistorv com

monitor through a cabling system.

To obtain horizontal phasing. it is
necessary  to  insert electrically. by
means of the three-position switch, in
the horizontal blocking oscillator tim-
ing pulses. Thus, in the phased posi-
tions of the switch the sync pulses, nor-
mally applied to the horizontal block-
ing oscillator, are instead fed to the
input of the horizontal phasing unit,
and the phased output pulses are fed ta
the Dlocking oscitlator. The circuit dia-
gram of the phasing unit is shown in
Figure 5. while the few necessary addi-
tions or changes that must be made in
the master monitor! are shown in Fig-
ure 4; original monitor eircuit is shown
within the dotted line. whereas the cir-
cuit additions are shown outside,

The power requirements for the hori-
zontal phasing unit. which in most
cases can be obtained directly from the
master monitor without overloading the
power supply. are: 6.3 volts at 1.7 am-
peres. 280 volts dr at 25 milliamperes,
and -7 volts de at 5 milliamperes,

The phasing unit may be connected

13
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to the master monitor through a small adjusted. The horizontal held control

plug connection on the monitor.  The
unit may be disconnected from  the
monitor by withdrawing the plug, with-

can be used for a fine adjustment.
The phasing control on the syne-dis-
criminator transformer can be adjusted

6ALS

Sync Orsceim.

Syrcrolach
Transtormec
e

P_Frea ‘.:

35,000 Onms

% Durou? o Monitor, Mor Black 03¢

e e g S P P

Figure 5
Horizontal-phasing unit.

out affeeting the normal operation of
the monitor.

The raster will remain horizontally
synchronized. in either the phased or
normal positions of the phasing switch.
when the frequency control on the syne-

discriminator transformer is properly

to shift the position of the horizontal
sync and blanking within the raster.
The horizontal interval should be
phased to a point within the raster (not
the center) so that boeth sets of equal-
izing and serration pulses may be obh-
served, as shown in Figure 1. (Since

Figure 4
Master monitor! modification required for
horizontal phasing.

there will be some interaction between
the phasing and frequency controls, it
may be necessary to make readjust-
ments, back and forth between the con-
trols. when adjusting the unit.)

In monitors using the discriminator
type of horizontal escillator control,
such as the synchrolock circuil, the
phasing can be accomplished more
easily, since it is only necessary to re-
verse the leads going to the plates of
the duo-diode from the secondary of
the syne-discriminator transformer to
accomplish horizontal phasing.  This
switching may be accomplished easily
using two poles of the three-position
phasing switch,

It is necessary to place both horizon-
tal- and vertical-phasing circuits into
operation  simultanecusly by using a
$pole  3-position  totary switch. with
two poles for horizontal and two poles
for vertical switching. If desired. a
5-pole  3-position switch can be used
and the brightness switched at the
same time. 1t may be found more de-
sirable to use two switches, so that the
horizontal and vertical intervals may
be observed independently of one an-
other.

Interpretation of the Pulse-Cross
Pattern

Examination of the Horizontal Interval:
All the pulse-widths shown on the FCC
standard synchronizing waveform chart
are represented by a fraction of a total
period H, where H denotes the interval
between successive scanning lines from
the leading edge of one horizontal sync
pulse to the leading edge of the next
pulse,

Since H may be expressed as a linear
measurement of scanning distance. the
various pulse-widths may he expressed
in terms of a percentage of this dis-
tance. By use of the pulse-eross. the

Figure 6
Typical pulse-cross rule.
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distanee /i can be readily determined Figure 7 plicable 10 a 10-inch monitor adjusted

in the following manner:

that the horizonial
monitor  has  been
checked and is accurate. Then, it will
e necessarv measure the normal
picture width of an active scanning line
(not including blanking), shift horizon-
tal phasing. and measure the total hori.
zontal hlanking widih. The adidition of
these two values will provide the period
}. Before these Lwo measurements are
taken the monitor brighiness must le
raised to a point where the pulses can
he easily viewed. since width may be a
funetion of moniter brighiness.

Let us assume
linearity of the

to

Since /1 is thus a known distanc:
and the pulse-widths given by the FCU
are expressed as fractions of this dis-
tance. it is a simple matter 1o detes-
mine pulse-widihs.

The correct pulse widihs for th
horizontal interval have lheen found 1o
be: 1otal horizontal hlanking width . . .
0.16 /! 10 0.18 /7 (10.16 1o 11.13 micro-
seconds) : front porch . . . 0.02 / nn:
(1.27 microsecond= min) ; svne ... 0.08
{10 0.01 {{ (4145 10 5.715 microsec-
onds; leading edge of syne 10 end of
blanking . . . 0.14 /{ min (8.89 micro-
~econds min) ; back poreh . . . no back
porch tolerances are specihied since the
exact length of the back poreh will be
determined by the individual values of
the preceding four pulse widths which

TeleVision Engincering. September. 1951

Sequential interpretation with respect 10 time.

will automatically establish the back
porch al the correct widih.

All of these pulse widths and loca-
tions are shown directly on the pulse-
cross patlern in Figire 1.

If it is desired, a nile may be con-
strueted for anv  particnlar monitor.
with pulse-width limits measured off
directly. This rule may be placed on
the pulse-cross patiern, and pulse-
widths checked instantly. Such a rule
is illustrated in ligure 6. and is ap-

so that all corners are visible, with an
approximate raster size of 7%3” by
557 and with 11 = 83,7

In wmaking up this rule the follow-
ing calculations were used: Blanking

min 0.16 (.16) (8.75)
1.407: blanking (max) = 0.18 H
(.18) (8.75) 1.57”; front porch
(min 0.02 / (.02) (8.75)

175”; syne (min) 0.07 H = (.07)
(8.75) = .612”; sync (max) 0.09
.09) (8.75) = .787". and leading

(Continued on page 29)

Figure 8
Standard sync preseniation showing horizontal pulse alignment and half-time shift of aliernate
vertical pulses.
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Tur compinarion of electrical condue-
tors bonded 10 exeellent insulators.
such as glass. has heen found to permit
a wide diversity of component designs.

It has been found possible to apply
various types of metallic conductors to
glass. A thin film. vacuum evaporated
to the glass. is one interesting example
of conductor-to-glass  processing. A
common application is for attenuator
plates. as used in the microwave fre-
quencies.  In this type of application
the conducting-filin thickness must be
uniform and small. so that its resistance
is relatively independent of frequency.
A tynical resistance for this application
i« 140 ohms~ per square, However, val-

ues from 10 to 1.000 olms per square
are available. The glass base. in this
instance. is in the form of a plate held
to close dimensional tolerances, [ts high
dimensional and electrical stability com-
bined with a film of special geometrical
design. have been found to afford at-
tenuator designs that can be heid 1o
precise limits and with very low stand-
ing-wave ratios.

It has alse been found possible to
apply glass in the form of a continuous
thin ribbon.  Because glass can he
made uniformly thin, from about .020”
to 0017, it has been found to be very
effective as a diclectric.  Capacitors,
made with ribbon glass, have been one

Figure 3
Glass-to-metal direct-traverse trimmer which features pcsitive rf contact within 1 to 8-mmid
tuning range and stability under vibration of better than +15 kc at 140 mec.
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Metallized Glass

Metal-to-Glass Sealing Techniques,
Affording Improved Dielectric
Strength, Lower Losses, Etc., Found
to Be Effective in the Design and
Production of Such TV Products as
Attenuator Plates for Microwaves,
and Ribbon Capacitors and Spiral
Inductances.

Figqure 1 (1:ft)

Operating characteristics of ribbon-glass capacitor.

Figure 2 (right)

Tuning curves of two permeability-tuned inductances: one being a linear-
pitch type and the other a variable-pitch design. Core in this instance
was a Stackpole G5. Shunt capacity was 12 mmtd.

of the prominent components in this
category. In production, the conduct-
ing electrodes and ribbon glass are
stacked and the whole sealed together
in a single monolithic unit.  This type
of capacitor has been found to lend
itself to Hexible design. resulting in in-
creased stability. both electrically and
mechanically; miniaturization and high-
temperature  operation.  The  sealing
feature. permitting bonding of the di-
clectric layers together. and to the elec-
trodes. has heen found to be an impor-
tant asset. allowing designs for high
voltages.  Single units 1% x 1147 x
1" lraving a 200-mmfd capacitance
have been found 1o operate successfully

Figurs 4
Experimental glass-to-metal lc tuner which
tunes through the TV band and skips the 88
to 174-m¢ band.

TeleVision Enginecering, September, 1951
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Components for TV

by H. S.

at 20 k». har-
acteristics of these capacitors are shown
in Figure 1.

Some of the operating

Glass tubes have also bheen found to
offer many possibilities for metallized
companents. The glass tube, with met-
allized bands on each end. has been
found to be a particularly promising
itern.  Metallizing, in this case! in-
volves a fired-on base of silver.  Be-
cause the silver is fired on at high tem-
peratures. there is formed a strong
bond of the order of 2,000 psi. To
this may be eleetroplated copper. | fol-
lowed by tin. as required. Thus, it
becomes simple to solder metal eaps
on the ends of the glass tube. forming
a hermetically sealed enclosure with
convenient electrical termination.  Sinece
glass is readily avaitable in tubilar
form. in a wide range of dimensions,
the enclosures have bheen widely used
for capacitors and resistors. It has
been found that the enclosures insure
against weathering  effects. afford a
high mechanical strength. and provide
sure and safe electrical insulation.

There are many other attractive de-
sign possibilities in  strongly-bonded
metatlized glass, since metal parts can
be easily added and electrical connee-
tions made as desired. An example of
this

end-rtesult  prospect  appears  in
trimmers, where mounting  bushings

can be sollered on one end and a ter-
minal on the other.  One such tvpe
commonly used in TV and FM sets has
been previousty described.* and Figure
2 demonstrates a more advanced de-
sign.  In this instance. the electrical
specifications, while severe, still permit
practical and economical  production
methads due to careful and unique
component design. A few of the out-
standing characteristics of this trim-
mer are: Absolute rf contact at all

*Peters, R Iph, Newo Trends in Component
Design, TRLEVISION ENGINEERING; May, 1951,

c R A u M ER ' Product Engineer, Corning Glass Works
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points within the rated 1 to 8-mmfd
tuning range; departure from linearity
in the tuning curve, of less than 25 ke
in 110 me; stability. under mechanical
vibration. of better than =15 ke in 140
me; operation in the temperatnre range
of —03° to +105° C; temperature co-
efficient of 450 x 107%  These char-
Figures 5 and 6
Common glass-to-metal inductance designs,

coil at left being an FM type and one at right
a bifilar ccil with double pilch.

acteristics demonstrate the praceticality
of combining metallized glass with con-
ventional metal parts into a rugged.
sturdy, and reliable romponent design.

Carrying the manufacturing process
a bit further, from tubular glass pieces
with simple bands to those with metal-
lized spirals, we have an inductance.
These inductances have bheen found to
display a maximum usefulness in the

(Continued on page 23)

4-Turns
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Oscillating Color

Sequence in Color TV

by

RALPH G.

PETERS

Highlights of Report on New Technique Which Has Been

Found to Permit Greater Tolerance on

the Phase of

Reinserted Subcarrier at Receiver, Permit Use of Higher
Color Subcarrier Frequency and Wider Chromaticity Band-
width, Simplify Design of IF Channel in Receiver and Increase
the Probability of Obtaining Good Color Under Conditions

Toe PAST FEW MonTHS have witnessed
several striking  contributions 10 the
all-electronic compatible color TV art.
in the development of praetical solu-
tions to many disturbing problems,
One such improvement. described by
B. D. Loughlin of Hazeltine in a re.
cent report. involving a flip-flop or
color-phase alternation technique, ap-
plied to the dotsequential system, has
been found to reduce the visibility of
phase (timing) errors in the subcar-
rier (sampling) channel of the system.
by reversing the phase sequence (tim-
ing order) of the color subcarrier in-
formation after each scanning feld. so
that opposite types of color errors re-
=ult on adjacent lines in space. In the
study leading to the evolution of thi-
new approach. it was found that the
eye averages the color of adjacent ele-
mental areas. thus giving a first order
corfection for chromaticity errors due
to phase errors in the color subearrier
channel. permitting a greater tolerance
on the phase of the reinserted subcar-
rier at the receiver.  The major ad-
vantage of the plan was said to lie in
the fact that vestigial sideband trans-
mission of the color subearrier infor-
mation can be made practical. thus im-
proving both compatibility and the re-
produced color pictures.

OCS Characteristics

By using the new method. which has
been described as oscillating  color
sequence focs) a first order correction
can be obtained for chromaticity errors
that would normally result due to
phase errors in the color subcarrier

18

of Multipath Transmission.

channel. and vestigial sideband trans-
mission of the color subcarrier infor-
mation is then made practical,

OCS and Constant Luminance

While it was noted the oes principle
can be applied to an unmaodified dot-
sequential system, it provides best re-
sults when applied to a simplified con-
stant luminance system using quadra-
ture sampling or demodulation.

Crosstalk Problems

Analyzing the vexing problem color
crusstalk due to phase errors. and its
relation to ocs, the report declared that
if the phase of the reinserted subear-
rier reference at the receiver relative
to the transmitted subcarrier signal s
not eorrect color erosstalk is produced.

If the average value of the relative
phase is in error due to misphasing of
the reinserted subcarrier. a lurge area
color contamination was said to result.
However. it was noted even if the aver-
age value of the relative phase is cor-
rect, the instantaneous relative value
may be incorrect due to unintentional
phase modulation of the received sub-
carrier.  Such phase modulation can
result, it has been found. when the
color subcarrier signal passes through
a channel having non-uniform ampli-
tude and phase characteristics. These
non-uniform characteristics may result
from purposeful vestigial sideband
transmission, or from phase distortion
in the color receiver. or from multipath

transmission  (echoes).  Thus. the
spurious  phase modulation  produced
by these non-uniform characteristics
results in color crosstalk near edges ol

colored areas.
Color-Sequence Reversal

The foregoing factors, when mathe-
matically and electronically surveyed,
revealed that errors in a particular out-
put signal produced by phase errors in
the color subcarrier channel were due
mainly to crosstalk from the subearrier
component whieh is in quadrature to
the component desired for the particu-
lar channel under consideration. H
this quadrature component were re-
versed in polarity. it was found. the
crosstalk error produced is also re-
versed.  Reversing one component of
the color subcarrier is equivalent to
reversing the color sequence: that is.
instead of the color sequence being
green. red. blue with increasing phase
angle, the color sequence is changed
to green, blue, red. Thus. it was noted.
that by periodically reversing the color
sequence, the color crosstalk errors due
to misphasing can be made to be of
opposite sign during successive periods
of time.

Eve Resolution Tests

Describing the tests made on the
resolution of the eye for chromaticity
changes at constant brightness, the re-
port said that only about 409 of the
resolhition for brightness changes. Thus.
at normal viewing distance. the chro-
maticity of adjacent lines in space will

TeleVision Engineering, September, 1951
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Block diagram of transmitter employing constant luminance Layout for receiver using constant luminance system with

system with oscillating color sequence,

awtomatically be averaged by the eye.
It was noted. therefore. that if the
color errors due to misphasing are op-
posite on adjacent lines in space. such
as would be produced by reversing the
color sequence after each field (when
using interlaced scanning). the eye
will automatically average the érrors
so that they visually cancel out,  This
was found to be equivalent to using the
mixed-highs principle in the vertical
direction, 1t was noted that if the eye
is to do a good job of averaging the
color of adjacent lines. only the chro-
maticity can be in error. and not the
brightness. It was learned that phase
errors in the dot-seqiential system can

produce brighiness as well as Chro-
maticitv errors, but as a first order

approximation only chromaticity errors
are produced in the constant luminance
system.  Accordingly,  the idea
seemed to offer more advantages when
applied to the constant luminance sys-
tem. and particularly so when applied
to the cimplied constant luminance
system using quadrature sampling or
demodulation.

acs

Caucellation of Color Errors Neor
Edges

The elimination of color distortion
due to vestigial sideband transmission
of the color subecarrier was deseribed
as permitting a substantial improve-
ntent of the color system. A higher
stthearrier frequency can be used. thus
improving compatibility. By changing
the color subcarrier frequency from
approximately 3.5 to approximately 4
me. it was noted. a substantial im-
provement in  compatibility may he
obtained due to the relatively sharp
cutoff characteristic of the if amplifiers
of most TV receivers. It was also
found that by using a higher subear-
rier frequency. the spuricus patterns

TeleVision Engineering, September.

produced in the color receiver can he
minimized by a very slight reduction
in bandwidth of the transmitted bright-
ness signal.  In addition. the study
showed that a higher sub-carrier fre-
quency permits a wider chromaticity
bandwith to he used.

OCS Features

In a discussion of the ocs technique
during a VTSC panel meeling. it was
brought out that allowing single side
band operation of the color subcarrier,
reduces the need for uniformity of the
amplitude and delay characteristics of
the receiver in the vicinity of the color
subcarrier frequency. This, it was <aid.
simplifies the conversion of existing
monochrome receivers to color receiv-
ers and likewise simplifies the design
of if amplifiers for color receivers. In
addition. it was pointed out. the effect
perniits a higher color subcarrier fre-
quency which in turn permits the trans-
mission of the wider color bandwidth
and for the same subcarrier visibility
permits the subcarrier to be transmit-
ted at a higher amplitude because of
increased attenuation on existing mono-
chrome receivers. This higher ampli-
tude improves the signalto-noise ratio
and decreases the probability of ew in-
terference. Furthermore. it was noted.
ocs permits greater tolerance in the
phase of the reinserted subearrier at
the receiver and improves the probabil-
ity of eobtaining good color under eon-
ditions of multipath transmission.

Color Subcarrier Frequency

There has been considerable discus-
sion whether the color subcarrier fre-
quency should be 3.99+ mc or 3.89+
mc.

Those in favor of 3.994 mc. have
noted that a high-color subcarrier fre-

1951
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ocs using subcarrier channel switching.

quency decreases the visibility of the
subcarrier in a greater number of
monochrome receivers because the high
frequency lies in a region of high at-
tenuation. A study by RCA was re-
ported as indicating that a weighted
average of commercial receivers dis-
closed an attenuation of 30 db at 3.994
me.  The same weighted average was
said to show an attenuation of 24 db
at 3.89 me. The 3.994+ me frequency
was also said to allow about .1 mc more
color bandwidth than 3.89+4+ mc.

Those believing that 3.894+ me would
be the better selection have declared
that it may be much easier to pass a
frequency of 3.89 me through network
terminal facilities and coax cable re.
peaters than 3.99 mc. In addition. it
has heen fel that 6-db attenuation for
the color subcarrier which is usually
required for vestigial sideband opera-
tion may be less difficult to obtain, and
the quadrature component distortion
will be somewhat lower, resulting in a
belter transient response characteristic.
Another advantage offered has been
easier receiver design. 1t has also been
said that the separation of the color
subcarrier and sound carrier signals
would be facilitated.

Use of 3.89+ Mc Recommended

Panel 13 of the NTSC have indicated
that the latter features merit the nse of
the 3.89+4 me frequency and thus rec-
ommended its adoption.  Specifically
the subcarrier frequency suggested is
3.898.125 (equal to 3 X 3 X & X
11 %< 15.750,/2); the color information
would be carried predominantly on the
lower side band. although vestigial
upper side band information  would
also be used to a very limited extent.
A 6-db attenuation for the color sub-
carrier would be provided at the re-
ceiver.

19


www.americanradiohistory.com

Ethoxyline

the TV Industry

b y E I. I. l 0 T T N « D 0 R M A N y  Plasties Division, Ciba Company

Recently

Developed Thermosetting

Resins

Plasties in

Now Being

[ sed in the Fabrication of Capacitors, Selenium Rectifiers,
Deflection Yokes, Tube Sockets, Speakers and Transformers.

PrLastics have always been one of the
favorite base materials of chassis pro-
ducers.  And with the advent of TV,
its application possibilities struck a
new high. not only for components, it
complete  assemblies and. of course,
cabinet housings, The accelerated in-
terest also prompted the development
of miany new and highly eflective types
of plastic powder and liquid resins for
the broad needs of the industry.  One
=uch product has been the ethoxyline
sertes of resinz for the production of
capacitors, rectifiers. deflection yokes,
tubes, speakers, transformers, ete,
Ethoxylines are thermosetting resins,
characterized in the uncured form by
reactive ethvlenc-oxide groups at the
ends of aliphatic-aromatie chains.  The
basic (uncured) resins are thermoplas-
tic in nature and converted to hard-
ened. thermosetting products by suit-
able hardeners, such as acids, alkalies.
metals, ete. The hardening agents used
are not catalvsts but react with the
resin to form an actual part thereof.
Curing ecan proceed at hoth roeom
or elevated temperatures to yield hard-
ened  products  exhibiting  minima)
shrinkage during hardening; high ad-
hesion  to  the surface of materials
with which the resins come inte con-

{Rbove)

Deflection coils coated with ethoxyline plastic.

Right: High-voltage capacitors processed with
ethoxyline to improve arc-resistant properties.
(Courtesy Electrical Reactance Corp.)

20

tact during the hardening
practically no elimination of fugitive
materials  (condensation  by-prodiets,
monomeric umits, ete.) during the cur-
ing process:  and  high  mechanical
strength, notable chemical resistanee of
the cured resin, outstandingly good di-
electric properties. and high heat re-
sistance.

One manufacturer  of
capacitors has found that itled fraddite

process:

high-voltage

casting resin B* is effective for com-
pletely encapsulating these components.
The capacitors bave been found capa-
ble of withstunding high vohages and
operation under extreme humidity con-
ditions and elevated temperatures. The
piercing pressure of the dielectric ma-
terial has been 1o be substantially in-
creased by the use of these resins,
whielt exhibit arc-resistant properties.
In the manufacture of sclenium reeti-
fiers it has been found necessary to em-
ploy a4 reom-temperature curing resin
for spotting the centers on selenium
plates. It was felt that the sohntion
would appear in the use of resins which
had high adhesion to setenium and pro-
vided good insulating properties in film
form.  Ethoxyline type resin appeared
1o be the answer to the problen.
Accordingly a resin. exhibiting the
characteristics required by assembly-
line prodoction nethods, was  devel-
This required the formulation
of a resin with a given set of proper-
ties: fixed time for complete solvent re-
tease: specific period for gelation 1o
oecur: usable pot-life, ete. In addition
to these characteristics. the cured resin
was required to withstand elevated tem-
peratures, often as high as 160° |,

oped.

cmploying  this type  of
resin were found to display low forward
resistance : hence higher output voltage
could be abtained.  Low back leakage
of cells with lower internal losses and

Rectifiers

({ontinned on page 28

*Trade name of Ciba Co.
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Prudently, kings of old em-
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Automatie TV
Syne Generator

b y c A I. v I N E I. I. I s g Broadeast Engineering Section

Commercial Equipment Division, General Electric Company

Part I . . . Features of Multivibrator . . . Gate Operation . . . Characteristics of

In tHE FIRST part® of our sync-gener-
ator discussion, it was noted that all of
the pulses in the sync signal are gen-
erated by one multivibrator.  However,
the synchronizing signal must contain
pulzes of different widths. namely the
equalizing pulses. vertical sync pulses,
and horizontal sinc pulses. Hence, the
multivibrator must be controlled in its
start and stop operation in the precise
timing sequence corresponding to the
RTMA synchronizing signal. [t was
found possible o accomplish  this
through the use of a time delay line.
driven by triggers from the master os-
ctllator,

This multivibrator consists of a pair
of 6AS6s  directly coupled to  ecach
other. so that there are two stable
conditions of equilibrium wherein one
tube is conducting and the other is
cutofl.  Each of tubes contain
two control  elements, so  that  the
triggering of each tube is entirely
independent. One tube is fed starting
triggers and the other tube is fed stop-
ping triggers. both of which are obtained

these

Master-Oscillator System.

from the delay line. Positive sync
signals are taken from the plate of the
tube fed by the negative starting trig-
gers. When this tube is conducting. a
negative trigger causes its plate to rise,
thereby reversing the conditions of equi-
ibrium and forming the start of a sync
pulse. This pulse continues in time
duration until a stopping trigger cuts
ofl the other tube, which was conduct-
ing. to reverse the action and terminate
the pulse,

The starting triggers for all pulses
are taken from the same point. (G).
on the delay line and fed continuously
to the sync signal multivibrator, This
was found to insure timing accuracy
for the leading edges of all pulses.

The stopping triggers for the pulses
in the synchronizing signal are taken
from three separate points, (C), (H),
and (J). on the line. The proper trig-
ger to be fed to the sync multivibrator
is selected by gating pulses. Therefore.
these gates determine the number and

*TELEVISION EMGINFERING; August, (951,

Figure 1
Gales used for synchronizing signal formation: (a) represents the 2H-3H gate: (b} the 9H gate
and (¢} the 3H gate.

(0}

)

(c}
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position of each type of pulse in the
signal.

The gates used in this control are
shown in Fig. 1. The 3H-3H gate (a)
is taken from binary scaler. The 9H
gate (b) is taken from the 2:1 counter.
The 3H gate (c¢) is obtained by gating
the 3H-3H gate with the 9 gate and
inverting the result.

Since the sync signal control gates
are taken directly from a Dbinary
counter chain, the compositton of the
synchronizing signal is a result of a
counting process and is independent of
circuit adjustment and variations, This
chain is so constituted as to complete
its  cycle after the first eighteen
twice-line-frequency triggers. occurring
immediately after the start of the ver-
tical blanking interval. and then to re-
main quiescent during the remainder of
the field.

Binary scalers £, through Z,. (Fig.
5%) form a 6-to-1 counter section by the
use of appropriate feedhack connection.
The output of Z.q is fed to Zs, and Za;
in parallel. Zag. Za. and Z.. form an-
other 6-to-1 section. Z,, through Z.,
vield a count of 12-to-1 and Z,, through
Z.: yiekd a count of 36-to-1.

Input triggers to the chain  will
reach Z,, through } ., only during the
positive portion of output of Z,. The
output of Z... is amplified by F.. and
used as a gate for 17,

Triggers derived from  the leading
edge of the vertical blanking pulse are
fed directly to Z,, and Z.: in such
a manner as to result in a positive out-
put appearing at Z,, and Z... This
pusitive output of Za: gates on the in-
coning triggers to the binary ehain.
Since the additional triggering of
Zay and Z... by the vertical period
trigger. is the equivalent of one half-
cyele operation of these scalers. only
18 input trigger= are required to cause
2.z to complete its cycle. and only 6
input triggers are required to cause
Zai to complete its cycle. When Za,.
completes its evele after the cighteenth
trigger. the output goes negative and

TeleVision Engineering, September. 1951
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no more triggers will reach the chain
from the gating tube. },.. until after
the start of the next vertical blanking
interval.

The positive output of Z.,. during its
period of operation is the 9H gate
shown as ¢ in Fig. 1, and the positive
output of Z,, is the 3H-3H gate shown
as « in Fig, 1.

The master oscillator used in this
equipment is a stabilized multivibrator
which has a measured long-time fre-
quency stability superior to that of the
conventional [e oscillator-reactance tube
combination.  This oscillator was se-
lected because of its positive and rapid
response to synchronization and control
in addition to its frequency stability.

Even though the RMTA  recom-
mendations state that the field repeti-
tion rate shall not vary more than one
per cent from 60 per second when
locked to a power system. it has Leen
found desirable to provide a pull-in
range which will aceept much wider
variations in power line frequency, to
prevent the possibility of searching or
beating when the afe is near the limit
of its range. Synchronization can be
accomplished with no observable ten-
dency for hunting.

This master oscillator and afe com-
bination have been found to provide
this increased frequency pull-in range.

A selector switch allows the control
of the master oscillator to be obtained
from the power system by means of the
afe, or from a built-in crystal oscillator.
or from an external sync-locking unit
which will allow synchronization to a
remote incoming sync signal.

When the syne generator is locked
to the power system. jts phase can be
shifted in respect to the power system
by approximately 360°. Controls are
provided on the panel for this and pro-
vision is made for remoting this contril,

Every effort has been made to elim-
inate all of the controls and adjust-
ments concerned with the fixed opera-
tion of the syne generator. in providing
the basie timing relationships and the
RMTA synchronizing signal. However.
it was not considered desirable to elim-
inate any control which might limit the
application or versatility of the uuit,
For this reason all blanking and driv-
ing pulse widths were made adjustable
over the usual range,

The multivibrators which  generate
the blanking and driving pulses are of
the type having one stable condition;
that is. the so-called one-shot type.
Thus. these multivibrators cannot opes-
ate at any frequency other than that of
the timing triggers.

The sync generator design permit
the use of suitable adapters for either
line-sequential or dotsequential color
televizion.

CORNELL-DUBILIER
and CWM*

CAPACITORS

Faradon now made
exclusively by
Cornell-Dubilier

You can now get the complete line of Faradon® ca-
pacitors, made exclusively with Cornell- Dubilier de-
pendability, through all Authorized C-D Distributors.

Wite for complete technical data.
Cornell-Dubilier Electric Corporation.
Dept. TV.9, South Pluinfield, N. J.

2 DORNELL DUBILER

Plants in South Plainfield, N. J.; New Bedford, Worcester, and Cambridge, Mass.; Providence, R. 1.,
Indianapolis, Ind.; Fuquoy ngs, M ; a Y f (L

Frequently, special tuning characteris-
tics are required in the design of a per-
meability tuned system.  These charac-

Metallized Glass Parts

(Continued from page 17)

high-frequeney  ficld.  from  about 30 teristics can be conveniently attained
me up. by varying the winding function of the

Basically. metallized glass  indue- inductances to create the  particular
tances have four advantages: (/) Ap- tuning curve required. Figure 2 shows
proximately zero tenrperature  coefhi- the comparison of the tuning curves of
cient: (Z) convenient termination at two  permeability  tuned  inductances,

any point on the winding: 3) mechan-
ically stable and rugged. vibration hav-
ing no effect on the value: (41 auto-
matic manufacture. msuring piece-to-
piece identity over any period of time.

Because of the foregoing properties
metallized-glass inductances are com-

monly incorporated  in TV chassis.

TeleVision Engineering, September, 1951
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une heing a linear pitch while the other
a variable pitch, Figures 5 and 6 ilus.
trate  some  commun  inductance  de-
signs. An inductance with two wind-
ings o one form appears in Figure 4.
In this example the end turn= have heen
broadened to provide sufficient termina-
tion area.

23


www.americanradiohistory.com

oo L0 was easy to conduct
a person-to-person canvass

at all company plants

and offices”

ROY A. HUNT

President. Aluminum Company
of America

v -
A

“Our employees like the Payroll Savings Plan for U. S. Savings Bonds. It

was easy, rh('r(fforn, 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 effore.”

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. 3. Defense Bonds through the Payroll Savings Plan.
Have vou 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. Washingten, D. C.

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

e All you have to do is to sec that every emplovee 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 PPlan. In plant after
plant. employvee participation has jumped to 707%, 805% —
even 904 hecause. as Mr. lHunt so aptly puts it. “employees
like the Payroll Savings Plan.”

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

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

TELEVISION

24

ENGINEERING

TeleVision Engineering, September, 1951

www americanradiohistorvy com


www.americanradiohistory.com

VWOA News

TuumpiNg THROUGH noles on VWO
old timers, ye secrelary has discovered
many intriguing items on their activi-
ties in the early days. For instance. o

W. H. Medd helped install the first ng«:l_'ﬂ_':‘;‘”.‘ﬂ“ﬂ“
long-listance «e Forest station. At = . =
Pensacola he made many wireless rec- 3 fret

ords. in¢luding one of transmission 1o o . D
Point Loma. Calif. The records also

reveal that he was the first to send 7 |

time wireless signals from Washing-
ton. The hooks show that he has
heen recommended as being one of

the youngest chiefs in the Navy. An- ) STANDARD SlGNAl GENERATOR

other historic first to his credit waz his

conversation over the de Forest radio- MODEL 84—300-71000 Megacycles
telephone as an enlisted member of the OUTPUT VOLTAGE: Continvously variable from 0.1 to
Navy. He was also the first ro 1alk 100,000 microvolts, Owtput impedance, 50 ohms.

around the world via radiotelephone famw MODULATION: Sine Wave: 0-30%, 400, 1000 or 2500 cycles.

while on hoard USS Maine, 07-08. Pulse: Frequency, 60 to 100,000 cycles. Width, 1 to 50
With . E. Butler he opened what is SW microseconds. Delay, O to 50 microseconds. Sync. output,

. 3 3 vp to 50 volis, either polority.
believed to De the frst commercial R B Y

H MANUFACTURERS OF POWER SUPPLY: 117 volls, 60 cycles. (Also avoilable for
SCh‘.")l and taught .la‘h?'elel'hone a'?'l Standard Signal Generators V17 volts, 50 cycles; 220 volls, 60 cycles; 220 volts, 50
radiotelegraph engineering at Detroil, Pulse Generators cyeles.)
Mich. Owns a Certificate of Skill as a e et DIMENSIONS: 12” high x 26" wide x 10" deep, overall.
wireless operator, (No. 236), issued Yacuum Tube Voltmetars WEIGHT: Approximately 135 pounds, including external line
May 19, "11. Exam was held at '\e%v_v Unrsb:ra.d'::‘:u:::‘:r:nla voltage regulator.
Yard, Brooklyn, N. Y. . . . According L-C-R Bridges
to the records. there are long lists of M’::‘:::::::::S MEASUREMENTS CORPORAT|O N
first credits belonging to VWOA old- Intermodulalion Msters X
timer Louis G. Pacent. As a consuli- TV & FM Test Equipment SOOEHTON phtng st

ing engineer on talking piciure solind — —
equipmeni for Warner Brothers he
designed the first all-power-operated

talking motion-picture smind equip- ANN"! 'AVé’N_G ]

ment and founded the Pacent Repro-

ducer Corporation 1o engineer. service, [ l’lllsual (,’I’I’Ol'lunilieh il]

and install 1his equipment in ‘28. He | S()l,.,l‘ HE I{N C \LIF()]{\I \ |

was also consultant to the Telefunken
Company of Germany in '34. and to . ;

ey y Senior men with degrees and several years of proven accom-
plishment may achieve further personal growth hy working

the Fuliograph Company in '35 On
October 9. '46, P’acent received fron . . - y (e

4 LA W with some of the nation’s outstanding scientists in the West’s
largest laboratories.

the War Department the Certificate
of Appreciation awarded in oflicial

recognition and gratitude of his service: CHALLENGE AND OPPORTUNITY |
“For valuable assistance to the Signal ' for physicists and engineers in the fields of electron tubes,
Corps hy developing and adopting man- computers, precision electronics, solid state. system analysis,
ufacturing 1echniques which involved servo-mechanisms, intricate mechanisms, radar, guided mis-
mass production of communication siles. microwaves. |
equipment and the widespread appre- s 7= ’ 5
ciation felt by the Signal Corps Lab- 1 HUGHES LABORATORIES OFFER
ordioses o ontmnadi ice di NEW AIR-CONDITIONED BUILDINGS WITH THE FINEST ’
il ”: X c‘: “'f Isct'”l‘c CI“I' MODERN LABORATORY FACILITIES AND EQUIPMENT

d toward the successful conduct o
the recent war.” . . . Aceording 1o the SORMEIECNGT RN G EAR PANS Fo:: A C(éNT]NUINC FUTURE |
hooks. there are alse many lirsts to tl INTRIGUING--VITAL DEFENSE PROJECTS PLUS A STRON
oredit, of VIVOA veteran jack Popnelo, PROCRAM FOR ADVANCED DEVELOPMENT OF NEW \

: : A ROD

In the early days of radio he was ) 8 g:EF
instrumental in staging many lroad- R NI MR CHEERE _—
casting evenis. lle superintended the FREQUENT SALARY REVIEWS
first iransatlantic communication s ‘ COMPANY SPONSORED PROGRAM |
to London and later the first play- FOR ADVANCED EDUCATION |

by-play description of a remote foothall AMPLE GOOD HOUSING AVAILABLE

game. He was also responsible for

k T & AN«
broadcasting the first golf tournament. Send resume to I[ l? (' II I‘, s

In addition 1o his duties at WOR, RESEARCH AND DEVELOPMENT LABORATORIES
Poppele has served as radio consultant CULVER CITY, CALIF.

to the New lJersey State Police. L
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T U Broadcast Equipment

Instruments

Microwarve RBeam Beader

A SELF-POWERED MICROWAVE RELAY, used
for redirecting signals on non-line-of-sight
courses, that is said to require neitlier
tubes nor power and operates in conjunc-
tion with standard 7000-me equipment, has
been announced.—Beam RBender; Techni.
cralt Labs., Thomaston, Conn.

Techniciaft beam bender.

2-KW VHF TV Transmitters

Two-KW VHF trasswiTrens that are said
to provide radiated powers up 1o 20-kw,
have been developed.

Four matching cabinets, holted together,
form a single unit; have an overall dimen-
sion of 106" wide. 84 high, and 31" deep.
Visual section of each model consists of a
200-watt transmitter in one cubicle fol.
lowed by a single stage class b linear am-
plifier in another cabinet, Aural trans-
mitter, which uses a direct FM exciter. is
housed in a third cabinet, while the fourth
houses the amplifiers for the aural cireuit.

Provided are a reflectometer hetween
the 500-watt visual stage and its final am-
plifter, dual reflectometers in the output
line to indicate peak power and standing
wave ratio continvounsly, and diode moni-
tors after the 300-watt driver and on the
output line. Hom level of - 45 db is said
to insure operalion on  noen-synchronous
network origination.—VWedel TT-24H, TT-
24L; RCA Engineering Products Dept.,
Camden, N. [,

Parabolic Antennas

Paranonic ANTENNAs available in 27, 4, 6
and 10" diameters have been introduced.
At 2000 me, W' model is said to have a
gain of 29 dly over half-wave dipole. Re-
flector for antenna is wire mesh on formed
steel framework.

Radiator assemblies for antennas  are
protected by weatherproof plastie radome,
and can be coupled directly 1o air dielec-
tric feed lines withou! an intervening gas
barrier. Antenna feeds for all frequencies
terminate in a 74" Hange.—1002-10, 2002-
10; Andrew Corp., 363 East 75th St., Chi-
cago 19, I,

Correction
THE REPETITION FREQUENCY of the Tele-
tronics pulse generator and ecalibrator, de-
tailed in the Nugust issue. should have
read 50-5000 pnlses per second,
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Hultiple Input and Ouiput Networks

MULTIPLE INPUT AND OUTPUT NETWORKS,
used 1o equalize incoming signal levels in
multi-clrannel mixers and similar broad-
cast cquipment, and to combine two or
nwre incoming lines into a single out-
going line, or to divide one incoming line
into two or more outgoing lines, have heen
introduced.  Available in either balanced
H or unbalanced T cireuits,

Resistors are said to have an accuracy
of = 2%. Maximum level of pads is 4 23
rte. Maximum number of 10 inputs or out-
puts are available,

Multiple networks frequency range is
from zero to 50 ke for most values; may
be extended if necessary.—Series 1130;
The Darven Co., 191 Central Ave., Newark,
N

Daven multiple input and output networks,

Rack-Mounnting Closed Circuit
TV Transmitter

TV CLOSED-CIRCUIT TRANSMITTERs thal it is
~aid can feed a group of standard TV re-
cetvers without madification of any sort,
over a coax line, are now available for
rack-mounted installations.

Operating as a non-radiating transmitter
by taking both audio and composite video
signals and sending them at carrier fre-
queney of either TV channel 2 or 3, over
a single coax line, the equipment can he
used 0 feed standard TV receivers as
monitors in studios, holding elosed-circuit
TV sales conferences,

By connecting suitable distribution pads
to output terminals, up to 23 receivers can
be fed from one pair of terminals or up
1o 125 receivers by using the five terminals
provided.—Du-mitter;  Television Trans-
mitter Division of Allen B. Du Mont lLa-
boratories, Inc., Clifton, N, J,

Tower Ladder Safety Device

A TOWER LADDER >AFETY DEVICE that is
said to lock and hold within six inches of
the spot where it is, when wser slips or
fatlz. has been developed.  Deviee may be
installed on ordinary ladders. peg ladders,
corner  pegs. open framework.  without
welding, cutting, Jdrilling or altering the
tower or ladder.

Unit is clainted to be unaffected by rain,
iee. mud. oil or slime. and staggered lad-
ders do not prevent or handicap ite vse—
Produced by Lewis and Lamberth, Dallas,
Texas; Distributed by W', 5. Sherertz Co.,
3705 Lake Si., Chicago 14, I,
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UHF Radio Noise and Field Strength
Meter

A UHF uapio NOISE AND FIELD STRENGTH
METER, which features the slide-back 1ech-
nique in a viem circuit, has been devel.
oped.

Meter, covering the frequency range of
15 1o 150 me, can be used for the meas-
urement of steady carrier voltages or fields;
line loss; front-to-back ratios of directional
antennas; signal-to-noise ratios of anten-
nas; effectiveness of noise filters and for
the investigation of ignition and other
types of radio noise.— Wodel 38; VMeasure-
ments Corp., Boonton, N. J.

Measurements uhi noise-field strength meter.

Direct-Coupled DC Amplifier
A DIRECT-COoUPLED DC AMPLIFIER designed for
use in standard 197 racks. and having a
7" high front panel, has been introduced.

Voltage gain of the instrunrent, aporoxi-
mately 1000 times, is said to be sufficient
to give one millimeter of deflection on
oscitlograph chart per millivolt input, Zero
signal Jrift is claimed not to amount to
more than one chart millimeter per hour.
When the amplifier is used with a pen-
motor, the frequency response is essen-
tially linear from de to 100 cps.

Controb panel on the face of the unit
contains an attenuator with five factor-of-
ten  posilions,  gain  control. calibrating
meter, and controls for determining input
voltages. Balancing potentiometer is= pro-
vided for electrically hiasing the escillo-
graph pen to any position on the chart.
Input jack and output sockets are located
on hoth the front panel and the rear of the
chassis—Vodel RL-962; The Brush Devel-
opment Co., Instrument Division 15, 3105
’erkins Ave., Cleveland 14, Ohio.

WHEN YOU CHANGE
YOUR ADDRESY

Be sure to notify the Subscription
Department of TELEVIsiON Eneci-
NEERING, 52 Vanderbilt Avenue, New
York 17, N. Y, giving the old as
well as the new address. and do this
at least tour 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.

TeleVision Engineering. September. 1951


www.americanradiohistory.com

TU Parts

Dual Power Rheostats

Di aL POWER RIEOSTATS, with single hole
mouniing for 23- and 50-watt section= have
heen announced.

Featured is melal consiruction for
maximum heat dissipation, with black ane-
dized aluminum die-cast frame, meial
winding core. stainless steel insplaied
shafl, and copper graphite brushes. Avail.
able in resistance ranges within * 4% up
1o 50.000 ohms in the 25-wall size, and
75.000 ohms in the 50-wall size. Linear
and non.linear windings over this range
can be maintained within + 1%.- -Wodel
245. 241 : Industrial Division, Sec. TE, De-
Jur-Amsco Corp., Long Island City, . Y

Dejur-Amsco dual power rheostat.

Feed-Thriu Cerami

Capacitors

Miniature

TWO BMINIATURE FEED-TIIRU CERAMIC CAPA

ciTors lhave heen announced. Both units
are .135" maximum Jiameler: one .A00
maximum length and the other 690"

maximum length.  Equipped with a %4’
diameler eveler which can be soldered to
the chaszis

Capaciler= are rated ai 500 volis. dc
working, 1000 volis, de flash tesi.  Avail.
able in any standard eapacitance tolerance
from 25 to 250 mimfd; up to 650 mimfd
with =+ 20% lolerance and up te 1000
mmfd with a gmo 1olerance. Also avail-
able in ranges from 30 10 700 mmfd in
standard capacitance tolerances; up to
1500 mmfd in *=20% iolerance; gmv toler-
ances apply to values up to 3000 mmfd.
FT-20, FT-25; Centralab, 900 E. Keefe
Ave.. Milwanlee I, Wis.

Miniature Lug Resistors

Miniatirg  HERMETICALLY-SEALED  Rests.
Tokrs with solder lug terminals, designe?l lo
meet the requirements of JAN-R-93, char-
acleristic .\, style RBIl, have been an
nounced.

Resistors are 19/32" long x 4" diameter
and are rated 0.25 wartt at 250 volis. Re
sistance value: up to .1, .3 or .4 megohm
are =aid 10 be obtained depending on the
alloy wire used for the non-induetive wind-
ing-—Data available in bulletin R-3b;Shall-
cross Manutacturing Co., Collingdale, Pa.

Aircore Horizonral Quiput
Transforuer

AT Al COBE HORIZONTAL-OUTPUT  TRANS-
roumer designed for usze in direct drive
svstems has been developed. Can be nced
with cosine yokes. [11'0-8; Merit Trans-
former Cory., 4427 N. Clark St., Chicqgo
40. 1l
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NEW

Iy AUGNMENT |
GENERATOR |

HANDITESTER
T

EXPORT AGENT: ROCK

tile Type

Available now. This new, versa-
1477-A Delay Line
permits delay intervals ranging
from 0.05 microseconds to 0.9
microseconds. Compact yet flexi-
ble design facilitates circuit in-
stallation.

Other designs with variations of
impedance, bandwidth and delay
are available. Inquiries solicited.

DELAY LINE

TYPE 1477-A

RUGGED ¢ COMPACT
CONVENIENT SOLDER TAP-OFF POINTS

Sections: 18

SPECIFICATIONS

Characteristic Impedance: 680 ohms
Delay per scction: 0.05 microsecond
Total Delay: 0.9 microsecond

Randwidth: 4.3 megacycles

Overall Dimensions: 9% " x
Price: $12.50 f.o.b. our plant

B x 1¥a”

Manufocturers of a complete line of TV and Radar Test Equipment

Tol-Tuslrurmersd Co. Jric.

50 PATERSON AVENUE ® EAST RUTHERFORD, N. J.

ADVANTAGES

' HEATHKITS .....

OFFER UNMATCHED

IMPEDANCE
8RIDGE
KT

$69.50

You'll find unmatched advantages in
HEATHKITS—the most gomplete line
of test equipment in kil form. Care-
ful engineering and extensive labo-
ratory testing in the development of
each kit, coupled with the use of
only highest quality components give
you RUGGED, DEPENDABLE, and
ACCURATE test equipment.

You SAVE MONEY when you
build your own becauss all expen-
sive factory wiring and construction
costs are completely eliminated . . .

All kits are COMPLETE and a
real pleasure to build—Every part
necessary is furnished—and the
clear, detailed instruction manual
makes construction easy ond educa-
tional. {And, the finished kits are
truly professional in appeolﬂn(E-,

Order your HEATHKIT today and
enjoy these remendous advantages!

Heathkil

TUBE CHECKER
KIT
$29.50

e |

M TUSE
LTMETER

Weathée
ELECTRONIC
SWITCH
KT

ELIMINATOR
KiT

4 $22.50

HEATH COMPANY

BENTON HARBOR 11, MICHIGAN

www americanradiohistorv com
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Group
Subscription
Plan

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

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

Two years (24 jssues) at the rate of $3.00 each. This rate applies only on 4 or
subscriptions when occupations are given.) Regular cost is $3.00 for one year.

USE COUPON BELOW

more

Name

Department in which employed
O Operation
Employed by

Department in which employed
[OJ Operation
Employed by

Name

Department in which employed
[0 Operation
Employed by............... ... ... ... ....

Nature of Business. . ... i

{State if TY Manuf ef. TV Br Station, ete.)
Name
Address ...
City. . Zone. .. ... .. State...............
Occupation. . .............. ... ... ... .. Title.. ...

Department in which employed
[0 Operation
Employed by. ... ... ... . ...

(State if TV Manufacturer, Ty Broadeast Station. ete.)

Business or professional classificatinns are required to complete our records. Each subscriber should

write one of the following classifications in space indicated. Use separate sheet of paper for
sdditions]l names.
CHIEF ENGINEER ENGINEER EXECUTIVE

PURCHASING AGENT
State your classification if not listed.

This Group Sent in by—
Name .....................
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DEPARTMENT MANAGER

Plastics in TV

(Continued jrom page 201

less heating. combined with longer life.
were found to permit the required eco-
nomical operation. Nince cooler oper-
ating conditions require less ventilation.
overheating of nearby parts can be
reduced to a minimum.

With the appearance of larger screen
recetvers, operating at higher voltages,
it has been found necessary to consider
materials that will eliminate the eorona
effects noted in present type deflection
yokes.  The ethoxylines were found to
afford an effective solution.  Yokes
potted with Araldite casting resin B
have bheen found very satisfactory.
These potted coils do not demand sepa-
rators. straps. tape. supports, ete. re-
quired with the current type yoke as.
semblies.  This is due to the nature of
the cured resin: rigid. yet not brittle,
and displaying high tensile. compres-
sion and flexural strengths. It has been
found possible to  eliminate corona
through the use of this resin due to the
absence of any voids in the cured,
potted coils.  The high heal resistance
of the resin has been found to permit
operation under high~voltage  condi-
tions. where temperatures well above
200° F can be tolerated for indefinite
perinds.  The comparatively high heat
conductivity was another factor that
ted to the choice of this material.

Tube Base Cements

Television manufacturers are becom.
ing more and more aware of the limita-
tions of present tube base cements,
Thi= awareness has prompted tube
manufacturers 1o seek a tube base
cement {for bonding phenolic. ceramic,
ete.. hases to glass or metal envelopes)
that will have excellent adhesion and
withstand boiling water.

An ethoxyline resin. in paste forn,
has been developed and found quite
satisfactory as a tube base cement that
will withstand hoiling water conditions,

The excellent adhesion. exhibited by
this class of resins, has been found to
be useful in speaker manufacture. The
bonding of alnico magnets to speaker
pots has long heen a problem. Through
the use of ethoxylines. an effective ad-
hesive has been provided. requiring a
minimum of handling and equipment.
No pressure appears to be required,
other than contact: the resin has also
been found to display good fatigue
strength, little danger of failure. due 1o
vibration, prevailing.

Further demands have indicated ihe
use of this type of resin as a trans-
former structure. Its light weight,
high-heat distortion point 1230° ¥, di-
electric strength, and simplicity in cast-

TeleVision Engineering, September, 1951
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ing procedures, were found to be very
satisfactory for the assembly. Chassis
temperatures often reach 1109 F re-
quiring the use of thermosetting ma-
terials. such as ethoxylines, that will
remain rigid and hard at this tempera-
ture and still retain low dielectric loss
and power factor.

The resin’s properties of high-heat
dissipation. strength, and low moisture
absorption have been found to provide
another application; impregnation of
paper tubes for coil forms.**

An ethoxyline resin is also available
for the coating of small diameter wire.
of the magnetic type. Wire coated with
these resins is scheduled to appear
soon. It has been found that the wire
will operate under temperature condi-
tions ax high as 300° F.

The resins are available conimer-
cially in both solid (powder, paste, or
rod) and liquid {any viscosity) forms
for bonding. casting, surface codting.
and impregnating. Included are both
heat-setting and celd-setting types.

Castings free from voids and display-
ing low shrinkage during cure can be
obtained. The resins have also been
found to be resistant to heat and sol-
vents and display low vapor pressures.

surface coating

Pulse-Cross
(Continued from page 15)

edge of syne 1o end of blanking (min)
= 0.14 H = (.14) (8.75) = 1.225".

If the four pulse widths are found 1o
be within the limits shown. the back
porch has been arithmetically estab-
lished as being within tolerance.
Sequential Examination of a Typical
Pulse-Cross Pattern: Although a check
of sync generator operation may be
made very easily by counting pulse-
groups and measuring pulse-widths. a
more complete understanding of what
is being seen and what is happening is
necessary to determine the cause of
any lroubles. as found by use of the
pulse-cross,

Since the pulses as viewed on the
pulse-cro=s are different from the usual
RTMA waveform presentation. a pulse-
cross pattern as illustrated in Figure 7
will be used as a typical example. with
the various pulses being examined in
the sequence of their occurrence. rather

than grouping them together for a
quantitative measurement, Two fields

of the synchronizing waveform. shown
in Figure 8. have been arranged with
horizontal svnc in vertical alignment,
<o that all the horizontal pulses of both
fields appear in the same relative posi-
tion as they do on the pulse-cross pat-
tern.

[To Be Concluded in Octeber issue]

Wide Band

UNIVERTER

for complete
frequency coverage

when used with the

FM-AM SIGNAL GENERATOR

The UNIVERTER Type 207-A provides a con-

tinuous exiention of the frequency ronge of the

202-B FM.AM Signal Generator down to Q.1 mc.

The two instruments moy be vsed over G €onfinuous
frequency ronge of 0.1 mc. 10 216 mc. The Univerter
Type 207-A subtrocts 150 mc. from o signal obtoined
from the 202-B ond provides outputs between 0.1 mc.
and 55 mc. without chonge of signol level. Negligible
spurious signals are introduced and modulation of the sig-
nal is unoffected. Smoll incrementol changes con be mode
in frequency ta allow the study of band pots charocteristics
of very narrow band receivers. A regulated power supply
prevents change of goin or frequency with line voltoge.

SPECIFICATIONS (When uted with 202-B)

FREQUENCY RANGE: 0.1 mc. 1o 55 mc. (0.3 mc.to 35
m¢. with 200 ke. carrier deviation),

FREQUENCY INCREMENT DIAL: Plus or minus 300 ke.
colibrated in S kc. increments.

FREQUENCY RESPONSE: Flar within = ) db over fre.
quency range.

BOONTON ‘RADIO 2

BOONTON B U84 h_ LHES
[

FREQUENCY ADJUST: From panel control allows cali-
brotion with 202-B evtpul.

QUTPUT: Continvously voriable, at X1 jock from G.1
microvelt 1o 0.1 velt across 53 ohms by use of
202-8 ottenvotor.

HIGH OUTPUT: Uncalibrated appreximately 1.5 velts
from 330 ohms inla open circuil.

DISTORTION: No apprecioble FM distortion at any level.
No appreciable AM di ion af corrier levels be-
low 0.05 volt and modvlation of 50%.

SPURIOUS RF OUTPUT: Al least 30 db down ol input
levels less then 0.05 volts.

Weite for complete information

free!

212 PAGE
BUYING
GUIDE

Simplify your purchasing—send your consoli- . e |
dated orders to ALLIEbD—the single, complete %

One Complete Dependable Source
for Everything in Electronics

World's Largest Stocks
ELECTRONIC SUPPLIES
for INDUSTRY and
BROADCAST STATIONS

i 1]
S,

Alliod Ryg;, g

source for all Electronic Supplies. Depend on

aLLIED for the world's largest stocks of special
tubes, parts, test instruments, audio equipment,
accessories —complete quality lines of electronic
apparatus. Qur expert Industrial supply service

We Specialize in Electronic
Equipment for Research,
Development, Maintenance
and Production Operations.

saves you time, effort and money. Send today

for your FREE copy of the 1952 aLLIED Catalog
—the only complete, up-to-date guide to, Electronic
Supplies for Industrial and Broadcast use.

ALLIED RADIO CORP.

833 W. Jackson Blvd., Dept. 24-J-1, Chicago 7, lllinois

SEND FOR
FREE 1952

ALLIED CATALOG
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for

PECIAL

insulation
problems of

o/qet/u,/ene
w Vinyl

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

Extruded Products Div.

GERING

PRODUCTS

INC.

Ploneers in Electronic Insulotion
DEPT. TV
KENILWORTH, N. J.

PERFORMANCE

Not Size
IS WHAT COUNTS

"llmt' GIANT”
. LIGHTNING

" ARRESTER
Pnorzcrs

Against Lightning Hazards
MNo. AT 105 SW2s

ribben-typa and aval LIST
jumba twin laad

CMLY JFD Lighining Arrevters afer you these
euclusive F-I“"“id featumes .

MANUFACTURING CO., Inc.
§153-1 101n AvENUE, sQONLYN 4, N, ¥
[ -y
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Production dids

Wire Harness Clamnp

A Wime Han~xess Crame, which can be
opencd and  closed  without the use of
tools, and feataring an interlocking slot
and tongie so it cannot he opened acei-
dentally, has been  developed.  T-shaped
tongue inserted by pressure of the hand
on the clamp. slips into a narrow portion
of the =lot and is held by lateral and out-
ward spring action.

Clamp may he used singly or in tandem
and to hold bundles 5/16” 10 14" in
diameter. {t is =aid that the clamp can
be opened  withomt  removal  from  the
structure to which it is antached, is pre-
assembled to the wire hundle, and is suit-
able for wire bundles of varying di-
mensions caused by variations in wire in-
sulation thickness. Also suitable for mount-
ing 1o the structure by hand operation
with a screw driver.—Tinnerman Products,
Ine., Box 0688, Dept, 11, leveland 1.
(thio.

Tinnerman wire-harness clamp.

Nonstrip Wire

AN INSULATED WIRE, that ean be soldered
directly without stripping the insulation,
has been announced. Insulation is said
not to affect the electrical resistance of the
soldered joint,

Wire may include solid or combination
color coding markers, and is claimed 10 be
capable of withstanding 125° (_—Non-
strip;  Rex Corp., 51 Landsdowne Si.,
Cambridge 39, Mass.

Flexible Thermal and Electrical
Insulation

FLEXIBLE THERMAL AND ELECTRICAL INSCLA-
TION for use as high temperature thermal
insulation, electric space separators, filira-
tion of corrosive or high temperature ma-
terials, catalyst or catalyst support, ion
exchanger and plastic laminates, has been
produced,

Sleeving of this insulation, which is said
to have chemical properties of vitreous
sitica, is flexible and claimed to be effcctive
np to temperatures of 1800° F,

In batt form, it is claimed to have low
thermal conduetivity, a fiber diameter of
000207-,00040”, speciic heat of .19, nomi-
nal thickness of 3/16”, and surface density
of .05 pound per square foot.—Rejrasil :
The H. 1. Thompson Co., 1733 Cordoru
St Loy Angeles 7, Calif.

www americanradiohistorv com

Magnetie Driving Assembly

A MACNETIC DRIVING AssEMBLY with re-
placeable  sockets  for use on  power
wrenches for self-tapping and sheet metal
screws has been announced.  Socket s
driven by the square end on the shank
and is held on the shank with a left-
hand thread which provides the connection.

Tool is said to deliver maximum pulling
power to the screw head through a spring.
loaded  Alnico  magnet, iransmitting  its
magnetism through a hardened steel tip,
Magnetic tip retracts under pressure so
that driving pressure is applied against a
shoulder in the socket instead of the tip.

Available in a %" hex shank with a
4" square  drive accommodating 34
squuare  drive sockets.  Sockets are avail-
able in three sizes of hex openings,
fitting 6, 7, 8, 10, 12 and 14% hex head
serew sizes. Driving member also is avail-
able in the form of a %" square female
adapter with a %" square drive, also fit-
ting the sockets.— Magna Tool Corpora-
tion, 779 Washington St., Buffalo 3, N, ¥,

Tweezers

Two Twekzers for use on bearings having
bores from 3/32" 1o %", one for gripping
the bearing by the inside race and the
other for the outer race, have heen pro-
duced. Tool is said to avoid the corrosive
effects of finger handling of hearings.—
The Baker Co., Maplewood. Vaine.

Flux

A rLex which is said to be neutralized by
the heat of the soldering operation, leaving
a residue that is normally non-corrosive,
non-hygroscopic, non-conductive to  elee-
tricity and non-fuming, has heen produced,
h is said to contain ne zinc or ammonium
chloride, rosin or other gums—~No. 30;
Superior Flux and Manufacturing Co.,
Depr. BB, 1302 Ontario St., Cleveland 13,
Ohio,

Rubber Cireuit Stamps

RuBger cmcult sTaMes to save time in
drawing and drafting have been an-
nounced.  Impressions  available  include
resistors, capacitors, coils, diede to multi-
grid tubes, selenium rectifiers, ete., indi-
vidually or in sets, in two different sizes—
Precise  Measurements Co., 942 Kings
Highway, Brookivn 23, N, Y.

MICRO CIRCLE
CUTTER

FOR METAL i
WOOD ® PLASTICS [[ m"_;
Mic ter t
® size control | .I
o Extra heavy dutyrﬁ- ! &
beam L]

o Special beam Iock- “‘ |
ing mechanism

At all dealers

Model Type Size Price
! Round shank 4 inch $5.00
| Square shank 4 inch 5.00
5 Round shank 6 inch 7.50

PRECISE COMPANY, 942 Kings Highway
BROOKLYN 23, NEW YORK
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AHIS IS IT/ me RELAY

BIRTCHER TUBE CLAMP
" MINIATURE TUBES

POSITIVE PROTECTION
AGAINST LATERAL AND
VERTICAL SHOCK!

WITH Tutenchangeable (Zoil
FOR A WIDE RANGE OF RADIO APPLICATIONS
CUARDIAN Series 200

Interchangeable

COIL and
| CONTACT

Switch Assembly

The New Birtcher Type 2
Tube Clamp holds miniature

tubes in their S.OCke‘S l.n}der Two basic parts—a coil assembly
the most demanding conditions and a contact switch assembly—
of vibration, impact and cli- colmpri;eh this 1min:nple.bfet verutilef N | and feld o
s relay. e coil assembly consists of the coil an eld piece. e contact
mate. M.ade. of Stamlef‘s Steld assembly consists of switch blades. armature, return spring and mounting
and We'g_hmg less than 1% bracket. The new Guardian Midget Contact Assembly which is inter-
ounce, this New clamp for changeable with the Standard Series 200 coil assembly, is also available
miniature tubes is easy to ap- in either single pole. double throw; or double pole, double throw.
ply, sure in effect. The base CONTACT SWITCH ASSEMBLIES
is keyed to the chassis by a Cal.luo. st szed ingt Pclomhin;tio;nl ™
1 M 1 200- andar ingle Pole ouble ToOW
single machine screw or ";let_ 200-2 Standard Double Pole  Double Threw
5 Savmg. time m assembly 200-3 Contact Switch
and preventing rotation. There 200-4 ;:rt:xi: Double Pol Double Th
- andar ouble Pole ouble Throw
are no separate parts to drop 200-M1 Midget Single Pole  Double Throw
] . or lose during assembly or 200-M2 Midget Double Pole Double Throw
during use. Birtcher Tube Clamp Type 2 is all one piece and 200-M3 Midget Contact Switch
requires no welding, brazing or soldering at any point. Parts Kit
If you use miniature tubes, protect them against lateral and 13 COIL ASSEMBLIES
vertical shock with the Birtcher Tube Clamp (Type 2). A.C. COILS® D.C. COILS
Write for sample and literature! Cat. No. Volts Cat. No. Volts
2001 1 ae 200-13¢ S
0 il I : 12A A.C. D .C.
Builder of miilions of stainless Jleel. locking 200-248 2 AC 200.24D 4 DC
Type Tube Clamps for hundreds of electronic manufacturers. 200-115A 1S A.C. 200-32D 12p.c.
200-110D 110 D.C.

iy
AT

¢ BIRTCHER fmﬁa wafcon

Cornell-Dubilier  Eleciric  €Corp,  South
Plainfield, N. J., has released a 60-page
catalog, 420-421, on mica and faraden
capacitors. Detailed are manufaclurer’s
type number and the corresponding JAN
unit destgnation, and characteristics, de-
rating, dimensions, tolerances, extras or
exceplions, on the same page with a par-
ticular type in question. A faradon capaci-
tor section is also included. Capacitors
covered include cylindrical, ceramic-cased
and potted mica, plastic-cased potted mica,
molded mica both for transmitting and re-
ceiving, metal-clad sulfinite, cast-aluminum
cased mica and rectangular brasecased
mica.

The Brush Development (o., Instrument
Division 15, 3405 Perkins Ave., Cleveland
14, Ohio. has issued an 8-page folder, Sur-
face Evaluation by Faxfilm, which describes
applications for inspection and for test
and process engineering of the process,
whichi employs a plastic replica to. show
roughness, wear, grain and other surface
conditions of materials.

Sorenson and Co., Inc., 375 Fairfield Ave.,
Stamford, Conn.. have prepared a 4-page
catalog, Condensed Standurd Specifications,
covering voltage regulators.

Chicago Telephone Supply Corp., Elkhart,
Ind.. have released a data sheet, 150, de-
seribing the performance character of mili-
tary-type, high-temperature  composition
variable resistors. Technical dala on types
65 and 95 are included.

TeleVision Engineering, September, 1951

200-5000D
*All A.C. coils available in 25 and 60 cycles

‘GUARDIAN

1615-K W. WALNUT STREET

ELECTRIC

CHICAGO 12, ILLINOIS

a COmpiLENE LINE OF RELAYS SERMVING AwEImICAN INDUSTRY

Industry Literature

Allegheny Ludlum Steel Corp., 2020 Oliver
Building, Pittsburgh 22, Pa., have published
a 120-page handbook on stainless steels,
Forty types of stainless steel are discussed,
covering analyses, fabrication. heat trea-
ment and special conditions of =ervice.

Eutectic Welding Alloys Corp., Department
512P, 172 St. and Northern Blvd., Flush-
ing, N. Y., have issued a six-page folder,
Eutectic Instant Hardner, covering mer-
gency surface hardening with an ordinary
welding torch. Described is a how-to-do-it
section to harden steel tools, parts, edges.
threads, dies, drills, etc.

Centralab, 900 E. Keefe Ave.. Milwaukee 1,
Wis., has prepared a technical bulletin,
42-123, entitled High Accuracy (apacitors,
Type 950 Series, on capacitors that are
shielded and sealed hermetically and de
signed for elose tolerance oscillator cir-
cuits, primary and secondary frequency
standards, frequency meters and precision
resonant applications.

The International Nickel Co., Inc., Devel-
opment and Research Pivision, 67 Wall st
New York 5, N. Y., have issued a 32-page
haoklet, T-33, on the resistance welling of
nickel and high nickel alloys. Detailed are
tables on mechanical properties, chemical
compositions and recommended conditions
for welding.

www americanradiohistorvy com

The Calnevar Co., Microwave Division.
173242 West Washington Blvd., Los An-
geles 7, Calif, has released a 4-page
brochure covering mierowave system com-
ponents and laboratory instruments.

insulating Manujacturing Corp., 565 West
Washington Blvd., Chicago 6, Ill.. have
released eight bulletins covering varnished
cotton base cloth and tape insulation, 7504 ;
straight cut varnished silk, 750C ; varnished
ashestos cloth, 7500); varnished glass cloth
and tape insulation, 7508; silicone resin
coated glass cloth and tape insulation, 750
varnished paper, 750E; resinous sheeting
and tape, 750F; and extruded tubings, 3/0.

Stackpole Carbon Company, St. Marys, Pa.,
has published a 12.page engineering bulle-
tin detailing the behavior characteristics of
each of its three grades of metallic oxide
Ceramag cores under varying conditions of
permeability, flux density and temperature.
These non-metallic cores are being used in
TV flyback transformers, deflection yokes.
image widih controls and other applica-
tions where high permeability for relatively
low flux densities and medinm frequencies
is required.

4nchor Plastics Co., Inc., 535 Canal Street,
New York 13, N.Y., has released an 8.page
brochure, Extruded Plastics, describing ap-
plications of custom made thermoplastic
extrusions. Has sections describing the
facilities and range of extrusions availahle,
applications  of extrusions 1o particular
products, and a digest of properties of
thermosplasties with a table,
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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: Antennage, Servo-
mechanisms, Microwave ccis, and
other phases of communications
and navigation equipment.

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

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

TEST AND INSPECTION ENGINEERS
— Practical knowledge of radio,
radar, or TY manufacturing proc-
esses. Good knowledge of radio
fundamentals essential. Base sai-
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 use of meos-
vring instruments and laboratory
equipment. Previous industriol ex-
perience essenlial. Sclaries 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 insvrance and
family hospilalization plon.

Attractive retirement plan for pro-
fessional personnel.

Write for opplication:

Engineering Personnel Supervisor
Department C
BENDIX RADIO DIVISION of
Bendix Aviation Cerporation
Boltimore 4, Marylond
TOwson 2200
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Briefly Speaking..

Crosen-Cikctir TV, believed by many
to be a gadget-like idea. has proved
itself 1o be quite the contrary. serving
as a key tool in many major industries
and in government agencies for lab
and plant control service. Thus far,
there are only a few producing equip-
ment for the industry-TV field, hut
there are many others who have indi-
cated that they are intrigued by the
possibilities. and are mapping elabo-
rate plans for the future. . Electro-
Seal Corp.. Des Plaines, IlL. is now
located in a new plant at 946 North
Ave. . . . Sylvania Eleetric has an-
nounced that it has organized a sub-
sidiary.  Sylfvania Flectric of Puerto
Rico, Inc.. to fabricate mica for use
in radio tubes. Production in a 10,000-
square foot plant in Rio Piedras. a
suburb of San Juan. will start soon.
. Acro Products Co. has moved to
369 Shurs Lane, Roxborough, Philadel-
phiz 28, Penna. International
Telephone and Telegraph Corp. has
granted non-exclusive patent licenses to
the Diamond Power Specialty Corp.,
Lancaster. Ohio, for the manufacture
and sale of industrial television, tele-
metering, and facsimile equipment, in-
cluding the Farnsworth dissector tube.
.« . The capital stock of the A. W,
Haydon Co.. Waterbury. Conn.. has
been purchased by the North Ameri-
can Philips Co., Inc. . . . F. A.
Daugherty, 100 Woodrow Ave.. Bed-
ford. Ohio, has been named sales rep
for the cathode-ray tube division of
Allen B. DuMont Labs, Inc.. covering
West Virginia, western PPennsylvania,
and Ohio . . Ellinger Sales Co., 6663
Northwest  lighway, Chicago. will
cover llinois. Wisconsin, and half of
lowa, including Des Moines for the
division. . . . Henry S. Bamford, presi-
dent of the Electronic Tube Corp..
I’hiladelphia, is touring Europe review-
ing electronic-tube manufacture.
The Astatic Corp., Conneaut, Ohio. has
appointed Joseph Plasencia, Inc., New
York City. to handle foreign sales of
their products. . . . Polarad Electronics
Corp., 100 Metropolitan Ave.. Brook-
lyn 11, N. Y.. has released a manu-
facturing facilities brochure. The com-
pany has added another floor to in-
crease its manufacturing space to
27,000 square feet. . . . Sierra Electric
and Manufacturing Co. has purchased
MecDonald Manufacturing Co. Lee T.
Bordner is president. . . . Sarkies-Tar-
zian. Ine., has announced that the facil-
ities of their plant in Hawthorne, N. J.,
will be devoted to the development and
research on tubes of all types. Pro-
duction of picture tubes will he con-
centrated in the Batavia, IlL, plant.

AMPERITE

Studio Microphones
_at P.A. Prices

Ideal for
BRCADCASTING
RECORDING
PUBLIC ADDRESS

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

» Shout right into the
new Amperite Micro-
phone—or stand 2 feet
away—reproduction Is
always perfect.

o Not affected by
any climatic conditions.
* Guaranteed to with-
stand severe “knocking
around.”

“Kontok’ Mikes
Model SKH, list $12.00
Model KKH, list $18.00

cial ln'rodudory Offer,
illustrated fol

$pe¢l¢l| wmo ior SP’
oHerl and -p
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TINGS IN SMALLER WINDINGS

Shrink the size of small transformers, chokes, relay coils, and other
wire-wound electrical components by winding them with Sprague’s
CEroC 200 Magnet Wire.

This wire has an exclusive ceramic-silicone insulation which per-
mits continuous operation at 200°C. Size for size, it safely carries
far larger currents than ordinary magnet wires using conventional
insulating materials. Consequently, CEROC 200 can save both copper
Same v-a rating! At the left is o filo- and magnetic materials for you.
ment transformer for a radio transmitter

wound with double vinyl-acetyl insulated Write for Engineering Bulletins 401 and 4038
wire and impregnated with synthetic var-

nish. It is rated at 1,000 hours life under ) ¢t
85°C. ambient temperature operation. % Wherever higher temperatures and severe mechan-

At the right is the same transformer,

redesigned, and wound with Ceroc 200 ical stresses are present, investigate CEROC T, the most heat-resistant
and impregnated with silicone resin. [t H | e ; g o in.

Kbooa oo (e of 10,000 Mars. i f)fall magngt wires! For spem'frcatl'ons on th|§ 250°C. ceramic-Teflon
160°C. ambient temperature operation! insulated wire, write for Engineering Bulletin 402F.

PIONEERS IN

ELECTRIC AND ELECTRONIC DEVELOPMENT

CEROC Is a registered trademark of the Sprague Electric Company,

www.americanradiohistorv.com
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Ary srmpproved
miinnialure complemenf
Jor 7V iuners...

THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT IS RCA

New RCA 6BQ7 and 6X8 provide higher gain,

reduced noise factor, and simplified tuner design

T\VO important ncw miniature tubes . . .
specifically designed to improve the per-
formance of VHF television tuners . . .
have been developed by RCA in its con-
tinuing program of television research.

The RCA-6BQ7 medium-mu twin triode
is intended primarily for use as the first
RF amplifier in VHF tuners, or as a low-
noise IF pre-amplifier in UHF television
receivers employing a crystal mixer. Be-
cause of its high transconductance, low
input capacitance, low input loading, and
low plate-to-cathode capacitance, the RCA-
6BQ7 gives especial advantages in driven
grounded-grid or cascode-type circuits.

In such circuits, this new tube provides a
reduction in noise with resultant improved
receiver sensitivity. It also reduces oscil-
lator radiation.

The RCA-6X8 triode-pentode converter
is approximately equivalent to a 6]6 triode
unit and a 6AGS5 pentode in one envelope,
and therefore contributes to the simplifi-
cation of front-end designs. It is designed
primatily for use as the oscillator-mixer
in VHF tuners having 40 Mc IF systems.
Its low valde of output capacitance enables
the pentode section to work into a high-
impedance plate circuit with resultant in-
Crease in mixer gain.

The RCA-6X8 is also especially suitablc as
an oscillator-mixer in AM/FM receivers.

RCA Application Engineers are at your
call inadapting the RCA 6BQ7 and 6X81to
your specific designs. For prompt service,
phone the nearest RCA office®. . . or write
RCA, Commercial Engineering, Section
58| R, Harrison, N. J.

*(East) Humbolde 5-3900, 415 S. Sth
Street, Harrison, N. J. (Midwest) White-
hall 4-2900, 589 E. 1llinois Street, Chicago,
Il. (West) Madison 9-3671, 420 S, San
Pedro Street, Los Angeles, Calif.

('T—\‘\‘ RADIO CORPORATION of AMERICA

| ELECTRON TUBES
A\ y/
. -
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