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plus these Electrical
anil Mechanical lealures

3UP1 cathode-rav tube operales at an acceleraling

potential of 2,600 volts Sweep starting time
approximately .1 microsecond Three-step  at-
tenuator, with continnons adjustment over entire
range — Peuk-to-peak vertical ealibration voltages
of 0-2.20-200, accurate to 109 — Front-panel
cathode counection for external blanking and
marker — All deflection plates available for divect

Browning Lahoratories .

Winchester, Mass.

700 Main Street,

for Only $185. --

All hasie laboratory equipment for pulse

work in this compaet 5-in. “seope

® TRIGGERED SWEED rate is ¢ontinn-
onsty variable from 1.0 w 25000
microseconids per ineh

® SAWTOOTH SWLEP rate is variable
from [0 cveles 1o 100 kilocveles

® SWEEP CALIBRATION (both  trig-
zered and =awtooth) are calibrated in
microscconds per sercen division to
an accuracy of plus or minus 10%

® VERTICAL AMPLIFIER is flat within

3 db from 3 eveles 10 53 megacveles

® SENSITIVITY of this instrsment is
0.075 voltz BMS per inch

@ NHORIZONTAL AMPLIFIER has a
sensitivity of 2 volts per inch from

direct eimrrent to 300 l\i[u('yt.:lva

® SELF-CALIBRATION is provided for
hoth the X- and Y-zn(is

® PORTABLE: weight 30 Ihe., cabinet
measures 1445 ins. high, 10 ins. wide.
1644 ins. deep

contrection Free-view sereen has graduated X-
and Y-axis scales — Draws 180 volt-amperes at
L15 volts, 60 cvcles Net price, fob Winchester.
Mass. $485.

FREE BULLETIN: Complete data on this new,

low-cost, versatile oscillosvnehroscope will be sent
on request. Write for Bulletin MB-1.

BROWNING

LABORATORIES, INC,
WINCHESTER., MASS.

ENGINEERED FOR ENGINEERS

In Canada. address Measnrement Engineering, Lid.. Arnprior. Ont. Export Sales, 9 Rockefeller Plaza, Room 1422, N. Y. 22
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If you've put off installing the Payroll Sav-
ings Plan in your company because you feel

it would be “‘a lot of work,' then this caver-
tisement is certainly for you! Because it's
really very simple to give your empioyees
the advantages of investing in U. $. Savings
Bonds the easy, autamatic ‘‘Payrall” way,

“Payroll Savings™

...and 20,000 companies’ experience proves it pays!

In case you’re skeptical as to how
many of your employees would like
to have Payroll Savings, canvass your
plant—and be prepared for a sur-
prise. (Rentember that pay-check
withholdings for Bonds are not a “de-
duction”—the employee takes home
his Bonds with his pay.) One leadi:
manufacturer, who had professed lit-
tle faith in the Plan, found his eves
opened when he asked the people in
his plant whether they would like to
obtain Bonds in this way. Within
only six months after he installed the

HERE’S ALL YOU NEED TO DO

Appoint one of your top executives as Savings Bond Officer.
Tell him to get in touchk with your State Director, Savings
Bonds Division, U. S. Treasury Department. Here’s what
happens . .,

The State Director will provide application cards for your em-
ployecs to sign—plus as mnch promotional material and per-
sonal help as necessary to get the Plan rolling in your company.

Those employees who want Savings Bonds indicate on the appli-
cations: how much to save from their pay; what denomination of
Bonds they want; and the inscription information to appear en
the Bonds.

Your payroll department arranges to withhold the specihed
amounts, arranges to get the Bonds, and delivers them to the
employees with their pay.

The Bonds mnay be obtained frem almost any local bank or from
the Federal Reserve Bank or may be issued by the ecompany itself
upon proper certification by the Federal Reserve Bank or Branch
in the company’s District.

THAT'S ALL THERE IS T0 IT!

Plan, half his emplevees signed up.
A prominent aircraft manufacturer,
whose company had used the Plan
for some time, was not aware of its
potentialities until his personal spon-
sorship increased participation by
500% among his company’s em-
ployees.
THE BENEFITS ARE BIG—
FOR EVERYONE

The individual employees gain secur-
ity—they know that the Bonds they
hold will return $4 for every $3 at
maturity. The company gains from

the resultant increased stability and
efficiency of its workers. The whole
nation gains because Bond sales help
stabilize our economy by spreading
the national debt and by creating a
huge backlog of purchasing power to
boost business in the vears ahead.

Is it good policy to deprive your
company of Payroll Savings—even
one more pay day? Better at least
have a talk with your U. S. Savings
Bonds State Director, get the answers
to your questions, and know for sure.

The Treasury Deporiment acknowledges with oppreciotion the publication af this message by

TELEVISION ENGINEERING

This is an official U. S. Treasury adverfisement prepored under the auspices of the Treosury Deportmn! and The Advertising Council.
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U H F Scores

Tue BrRIGUT pROSPECTS offered by the ultrahighs. a suppo-
sition for quite awhile. now appears to be winning heart-
ening confirmation in the field, as the result of those
extensive lests in Bridgeport and hetween that point and
New York.

With uhj receivers and converters located at about
sevenly sites, reception in 38%¢ of the points has been
found to be excellent, with 22% reported as good. In a
review of these results. in a report-request to the FCC ask-
ing for a renewal of the license of KC2XAK. the ultrahigh
station in Bridgeport. NBC revealed that 60% of the
listeners reported excellent reception at points 10 miles
from the station.

The correct antenna was found to be quite a factor
at these high frequencies. The tests showed, for instance,
that single fans and stacked vees, as well as stacked rhom-
bics and parabolas could be used. but stacked vees ap-
peared to provide the hest results, with single fans next
in line.

To provide the signals for the tests, a 2000-mc relay
link, bridging N. Y. City and Bridgeport. is being used.
The transmitter, located in the Empire State Building,
feeds a parabolic antenna, on the outside parapet at the
85th floor. Signals are heamed to a parabolic receiving
antenna mounted on the 180-foot level of a tower in
Bridgeport. 35 miles awav. Incidentally, the pictures from
the studios are fed directly into the N. Y. relay unit, with-
out going through the vestigial sideband svstem of WNBT.

As a check on the ultrahigh Bridgeport transmitters, a
receiver equipped with a converter has been installed in the
RCA Building, 53 miles from the Connecticut point. Thus
far. according to NBC. no field-intensity variations of sig-
nificance have occurred. For receiving at this point, a
six-foot parabolic dish with a horizontal dipole was mount.
ed in a plastic radome on the roof of the building, which
is about 860 above sea level. The field intensity at this
antenna location was recorded at approximately 2700
microvolts per meter.

Receiving points have also been established at River-
head. Long Island, and Princeton, New Jersey. The results
at both of these points have heen very promising. too.

Although these tests have been conducted for only a
few months, there appears to be substantial proof that the
ultrahighs can provide a reliable limited area service,
certainly an ideal prospect for the allocation plan in mind.

Color Gets a Lift

IN ANOTHER STRIKING blueprint-to-life occasion, color TV

moved one notch closer to practicality, with a demonstra-

tion of that long sought direct view tri-color tube.
Before a meeting of government and industry repre-

TeleVision Engineering, April, 1950

sentatives. RCA unveiled two types of tri-color tubes. a
three-gun and a single-gun. which were found to provide
eflective color reproductions.

The three-gun tube featured an apertured mask. inter.
posed hetween three guns and a dot-phosphor screen in
such a manner that the electrons from any one gun could
strike only a single color phosphor. no matter which part
of the raster was being scanned. The mask is comprised
of a sheet of metal spaced from the phosphor screen and
containing 117,000 holes. or one hole for each of the tri-
color dot greups. This hole is so registered with its assort-
ed dot group. that the difference in the angle of approach
of the three oncoming beams determines the colors. Thus,
three-color signals applied to the three guns. produce in-
dependent pictures in the three primary colors. the pictures
appearing to the eye to be superimposed hecause of the
close spacing of the very small phosphor dots.

The operation of the single-gun tube is analogous to
the operation of the three-gun affair. in that the beam
from the single gun is magneticallv rotated. so that, in
effect. it occupies. in time sequence. the three positions of
the three guns in the three-gun tube. Accordingly when
the beam is in a position corresponding to the green gun
of the three-gun tube. it excites only the green phosphor
dots. and is at this particular moment maodulated only by
the green component of the video signal. A short time
later. the beam has been rotated to a position correspond-
ing to the red gun of the three-gun tube and modulated
by the red component of the video signal to excite red
phosphor dots. A third position similarly produces the
blue picture.

More details about this intriguing new development,
including diagrams of the receiver circuit principles, will
appear next month. Watch for these data!

TV Transmitting Haven

WHAT WILL EVENTUALLY BECOME the capital of TV Trans-
mittertown, in New York City, is now being developed at
the Fmpire State Building. on the 83rd and 85th foors.

Originafly the sole home of WNBT, these floors are
expected to house the transmitters of five of the seven
stations in the metropolitan area. According to the antenna
blueprints, five bays are expected to be allocated to each
station, although it is possible that some may use the same
bays, by way of a diplexing system.

The floor plan calls for the allotment of about 3500
square feet for each transmitting setup. Provisious will
also be made for standby transmitters. although some
operators have stated that they might retain emergency
apparatus at their present sites.

With about thirty engineers at home in this transmitting
paradise, the site and sound art will certainly reap the
benefits of concentrated interest. which should result in
better pictures for everyone.—L.W.
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IN THE TV transmission chain, the
pickup medium has always received
particolarly critical attention, in view
of its all-important linkage with the
subject matter in the field or in the

studio. Specifically. the interest has
been focussed on the camera tube and
the lens structures which have been
found to be key factors.

The lens systems have undergone an
intriguing evolution since the early
days of the iconoscope. Then and now,
studies have revealed that lens require-
ments must be considered in terms of
pickup-tube characteristics.

The Iconoscope

The iconoscope was an electronic
marvel in its day, but judged by mod-
ern standards it had a relatively low
sensitivity to light. Also, it had a rela-
tively large target area; 314" x 414",
Those two factors had an important
bearing on the types of lenses that

Television

Dr. Back checking a video Balowstar in his laboratories.

could be used. Because the iconoscope
was relatively insensitive, high-speed
lenses were a must, to get as much of
the available light as possible to the
tube’s target. And because a relatively
large target area had to be covered, the
lenses used had to have a long focal
length. As a result, since no special
video lenses were available, just about
any high-speed photographic lens was
used and studios were literally flooded
with light to obtain the necessary high
level of illumination.

2P23 Image Orthicon

During the war, the 2P23 image
orthicon tube made its debut. It marked
a definite advance over the iconoscepe.
It had better sensitivity and a smaller
target area (24 by 32 mm), but it
too, presented optical problems. The
2P23 had a high response to infra-red
light, and since no lenses fully cor-
rected for infra-red as well as visible

Figure 1
Schematic view of the Zoomar camera lens siructure. The movable lems system in the rear
position is illustrated.

www americanradiohistorv com

light were available, it was prac-
tically impossible to obtain sharp
images. The visible light formed an

image in one plane, the infra-red light
an image in another plane, and the best
obtainable focus had to be a compro-
mise focus between the two. As a re-
sult, fuzzy final images were produced.

The 5635 and 5679 Tubes

Then in rapid succession came the
5655 and 5769 image orthicons. They
had better color response. a better sig-
nal-to-noise ratio, and, what was equal-
ly important from an optical point of
view, very little infra-red response.
However, their overall sensitivity to
visible light still was relatively low.
Studios still had to be flooded with
bright illumination and high-speed
lenses still had to be used wide open. It
was impossible to obtain adequate
depth of field for good images.

Swmall Target Problems

The smaller target of the image
orthicon also imposed another impor-
tant optical problem. Most photo-
graphic lenses that were available were
designed to cover a larger image area
than was necessary for the smaller tar-

. gets. And, since the total quality pro-

vided by a lens is the same regardless

TeleVision Engineering, April, 1950
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OPTICS

Characteristics of Optical Systems Developed Recently to

Provide Normal Long-Distance and Extra Long-Distance

Closeups, Pickups in Dimly-Lit Areas and Test Patterns

Which Can Be Used to Align Cameras Rapidly.

b y F R A N K G . B A c K sy President, Zoomar Corporation

of the image area. the maximum obtain-
able quality was being wasted; the
smaller target was using only a portion
of the total lens-image arca and there-
fore was taking advantage of only a
portion of the lens” total quality,

3820 Linage Orthicon

At this point. in the development of
major developments
arose. developments which  prompted
the design and production of special
lenses for TV usc. In one instance, the
popularity of television had begun to
spurt. resulting in a demand for better
image quality and therefore for hetter
lenses. In addition, there was the in-
troduction of the present-day 5820 im-
age orthicon with its high sensitivity to
visible light. practically no infra-red
response. a good signaldto-noise ratio.
and good resolution, Its higher sensi-
tivity revealed that it would be possible
to use slower lenses. which could be
stopped down to obtain greater depth
of field. Its lack of infra-red response
indicated that it would be unnecessary
to correet lenses for infra-red. All in
all. its overall quality made the use of
high-quality len~es not only practical.
but desirable,

television.  two

Lens Design

Mueh has been learned about TV
lens design in the last few vears, Great

TeleVision Engineering, April, 1950

strides have been made in the mann-
facture of American optical glass and
in the basic computations of lens ele-
ment forms. Years ago, lens computa-
tions seldom were earried beyond the
third order. Today, they are carried to
the seventh order.

Quality Lens Requirements

In constructing a quality lens. it is
extremely important to build in high
resolution and thorough color correc-
tion. High speed, once a particularly
vital characteristic, is no longer im-
portant except in lenses designed for
special on-the-spot pickups. where the
level of available illumination is par-

ticalarly low and nothing can be done
about it

Color Correction

The need for full color correction.
hoth longitudinally and laterally, is ob-
vious,  Without full color correction,
the various color images will not enly
focus in difterent planes thecause of
the lack of longitudinal correetion) but
would be of different sizes (because of
the tack of lateral correction),  The
final black-aud-white image. without a
fully color corrected lens, cannot be
pin-point sharp and halo-free.

In evaluating the need for high
resolution in a lens, some have ques-

Figure 2
at a football game being televised by WFIL-TV.

The Z in acti
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Figure 3
Cross-sectional diagram of the Reflectar system.

tioned the necessity for a lens capable
of high resolution. when an image orthi-
con has a relatively low resolving pow-
er. or about 20 lines per millimeter,

Actually. it has been found that a
lens should he capable of much greater
resolution than the recording mediun.
whether it be film or an image orthicon.
il it is to make the most of the resolving
power of that wediun.

Resolring Powers

It can be shown mathematically that
the reciprocal of the overall resolving
power of an optical-recording svstem i»
equal to the s of the reciprocal of
the resolving power of the lens and the
reciprocal of the resolving power of the
mediom: 1 R =t n 4+ 1/r,. Using
that formuta, it will be found that a
lens having a resolving power of 20,
used with a TV pickup tube also with
a4 resolving power of 20, provides an
averall resolution of only 10, Similarly.
a lens with a resohiing power of 60,
used with an image orthicon with a

Figure 4

Typical application of the Reflectar.
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resotution of 20 only, results in an
merall resolving power, for the chain,
of 15, We find. therefore. that a TV
lens must have high resolution if the
final image is to have acceptable reso-
and  that must  be
maintained all along the line both elec-
tronically and electrically.

lution. resolution

The

Zoomar Lens

When the problem of closeups arose,
a lens. originally designed for motion.
picture work was found to provide an
effeetive answer. In its original design.
it provided an optical means by which
a cameraman  could shift his  focus
smoothlv. continuously. and  quickly
from an overall view to a sharp closeup.
After redesigning, the lens known as
the Zoomar. was adapted 1o TV pecu-
liar needs.

Another interesting example of TV
lens” development i the Fideo Re-
fectar.  With more and more sports
and  outdoor being  televised.
theve came a need for a big Bertha type
of TV lens: a long-focus Jens that could

events

www americanradiohistorv com

hring long-distance closeups 1o tele
viewers' sereens,  Such a lens. huilt
according to the old. conventional theo-
ries of design. would have 1o be at
least 10”7 long. and. because of the
complexity of lens elements would have
weighed at least 1 pounds,

Use of Surfaced Reflectors

Emploving reeently deseloped tech-
nigques, it was found possible to build a
07-focal length system. measuring but
16 from the mounting to tip and
weighing only six pounds. The use of
carefully surfaced reflectors, instead of
heavy lenses. solved the problem.  In
operation, light  enters the  system
through a correction plate. is picked up
by an aspherical reflector. and then is
sig-zagged back and forth by three ad-
ditional flat refleetors to the target of
the camera’s image orthicon,  [ens
contrel (F stop epening) i~ obtained,
not threugh the use of a conventional
iris. but by the adjustment of a ro-
tatable damper (not unlike a chimney
damper) placed direetly in front of the
aspherical reflector.

Video Balowstar

In probing another pickup problem.
imolving transmission of dimly-lighted
church serviees, and theater and opera
performances. it was found that a high-
Iy-corrected  high-speed lens would be
required.  The answer to this problem
appeared in a lens rated at F L3, with
a focal length of 7 inches. ldenified as
the Video Balowstar, the cquipment
was found to see with no more illumin-
ation than that given off by one candle
at a distance of one fool.  Correction
for infra-red illumination. as well as
visible iHumination. was accomplizhed
through the use of especially designed
lens elements which bring the two foci

Figure 5

A Reflectar image on an off-the-air moniloring receiver.
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Figure 6
The Video Aralyzer on an ABC TV camerao.

together to produce a sharp focus, even
when infra-red and visible light are
niixed.

As was pointed out earlier. we must
alwavs remember that the lens is only
one parl ol the optical chain. To get
the hest quality that a lens has been
desiened 1o deliver, the camera and
it image orthicon must be well ad
insted and matched to the other cam-
eras nsed on a multi-camera show. Up
until fairly recentlv. there was no ac-
curale wav 1o adjust and halance a
camera. Much of it had to he done hy
feel and through the development of a
video sixth sense. Tu eliminate the
need  lor this procedure, a  device,
known as the Video Analyvier, was de-
veloped.

Contents of Analyvzer

This unit cen=ist= of an incandescent
low-Kelvin rating light source. a spe-
cially designed transparent test pat.
tern, and a calibrated correction lens
mounted in a metal housing,  In use,
the analveer's barrel is mounted on the
TV camera’s 90 lens. A spirit level
on the top of the analyzer's housing
makes it possible to adjust the built-in
test pattern for horizantal alignment,
When connected 10 anv 110-volt source,
the analvzer's test pattern can he il
luminated by pressing a convenieni.
spring-ten~ioned hand <witch.

Camera Checks Possible

Fighteen separate camera checks can
he made with the analvzer. It has been
found that a cameraman, once he s
acquainted with the equipment. can ad-
just and align a camera in about ten
nunntes.

The foregoing developments repre-
sent just a few examples of the new
thinking in televi-ion optics. \s the
needs arise. they will be met by im-
pruvements teaturing new technigues
and new materials. And with each ad-
vancement will eome a new high in
video image quality.

Figure 7 (Righl. center)
The Video-Analyzer larget.

Figure 8
Cross-seclional view of the Balowstar. This
unit is now being used for pickups at
the Metropolitan Opera and St Patrick’'s
Cathedral.

TeleVigion Engineering, April, 1930
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e Status of Color TU

Recording
X T i e
Video video amplifier Video LT .
EE—e— and Outout [ rRecording Comero
Input Sync Separotor P
Vertical
Drive
: Horizontal
riv
LD Blonking . X
Outpol out. & hurst approach is featured. a
Doﬂ:cgiOn verticol short burst of signal containing sam-
n . q 5
Blonking Generator Deflection pling frequeney and phase information
Horizontal being transminted during the horizontal
(8) Deflecfion . : Thi R
blanking period.  This information is
extracted by the receiver circuits. av-
eraged to remove the effects of noise
Figure 1

Modifications_required for standard TV recording equipment for black emd white operation with
CBS proposed color standards. Item (A} indicates the wiring removed from a harness to reduce
capacity. The changes in the deflection and blanking generdtor indicated at (B) include a change
in the capacitor in the vertical blocking oscillator to increase speed range; a chamge in the

capacitor in the vertical discharge circuit;

an additional stage of RC diHerentiation added

to the horizontal drive; a potentiometer added to horizontal blanking to increase the blanking

time. and a plate resistor of the blanking amplifier increased to provide a high blanking voltage.

In the recording camera (C) the shutter is changed from 72° closed to 120° closed. the camera
exposure bheing unchanged,

THE coLor TV STORY. which has become
encyclopaedic in size and scope, since
the days of "44 and 15 when the reds.
blues and greens first began to stir up
the halls in Washington. during the
past few weeks has become heir to an-
other voluminous addition in the form
of thousands of pages of new testimony
offered at the renewed hearings on
color.

Vital data by the three propenents
of color systems. RCA. CBS and CTI.
as well as by research groups and inter-
ested manufacturers and laboratories.

ters of the husky record, information
covering not only the results of the
hectic comparison tests. but many new
developments which were descrilied as
bringing color quite close to the stand-
ardization stage.

On the new developmenital front ap-
peared the report of RCA Lal research
head. E. W, Engstrom. who described
three innovations which it was felt
wonld play & major role in this new
facet of the art. The first of these in-
volved  automatic color-receiver sam-
pling synchronization and color phas-

and interference. and used to lock the
frequency and phasze of a continuously
running receiver sampling oscillator in
step with the transmitter sampling os-
cillator.

Receiver Sampling

High-level receiver sampling was the
second new svstem deseribed.

In this technique. the incoming video
signal is first amplified in a single video
amplifier channel. and then the sam-
pling is done directly at the picture
tube.

The use of this method. affording the
elimination of two of the three separate
video amplifier chamuel~ and a ma-
terial reduction in the complexity of

Figure 3
A CBS plot illusirating the relationship of the

. 5 5 5 . B viewing distance and picture height. the total
have heen included in the new chap- ing. 1In this method. it was pointed picm,.,q"n“ pasng Rl s} uc““g in minutes.
Figure 2 I l [ \ ' l I
Plot of the visual acuity versus brightness. as ptepared by CBS. Shown here 13 1
is the relationship between per cent contrast and brighiness for difierent tar- \ ot I ]
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As Viewed at the Current FCC Hearings

A Report on the Testimony Offered by Goldmark (CBS),
Engstron (RCA) and Jensen.

by DONALD PHILLIPS

the sampling circuits. were deseribed
a~ having resulted in significant reduc-
tions in tube complement.

The tubes required for the video am-
plifier and sampler were said to have
been reduced from My 10 1o, It was
also stated that the number of tubes
required for deflection purposes was
reduced from 12 to 9. whereas a conven-
tional black-and-white receiver might
require four tubes for this function.

The direct-view tri-color tube’ was the
third significant development analyzed
by Engstrom.

ing a single gim and another a triple
gun. both using however a 16-inch face,
mazked down to about 97 x 127,

Then reporting on general problems
of transmission and reception. Eng-
strom stated that many tests and stu-
dies had been made on co-channel and
adjacent-channel interference for hoth
black-and-white and for the three sys-
tems of color television,

The results indicated that the specifie

'Complete details on the tri-color tubes will
appear in the May issuve.

Figure §

character of the video modulation was
not of primary significance in determin.
ing co-channel requirements.  Rather
it was the carrier itself which wuas the
determining factor.  Tests showed that
there were no practical differences be-
tween  the and black-
and-white.  As a result of these tests,
it was believed that. for the color -ys-
tems. and for the purposes of alloca-
tion. co-channel and adjacent channel
requirements would be the same as for
black-and-white.

Still to be prohed. aceording to Eng.

color systems

Two types were detailed. one featur- Schemat'c of RCA burst system color receiver. Stromi. were the colorto-coler inter-
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Figure 6

Schematic of RCA transmitter sampling oscillator and frequency divider arrangement.

ference aspects, It was expected that
such data would become available
shortly.  Planned tests will involve
quantitative observation in the lah at
Princeton and field observations using
WANBW, Washington, and WNBT. New
York.

Commenting on signal-to-noise ra-
tios required. Engstromn stated that
field-test operations indicated that the
signal-to-noise ratio required by the
RCA color television system was no
greater than that necessary for normal
black-and-white reception.

Reviewed. too. was the effect of any
change of the present 4.5 me. spacing
between picture and sound carriers or
type of modulation on system per-
formance. A study of this subject dis-
closed that the RCA color television
systetn was identical with the black-
and-white system insofar as spacing
between picture and sound carrier were
concerned.  Although there is a higher
energy content in the spectrum of the
video signal around the sampling fre-
quency. no effects on system perform-
ance have bheen observed, it was re-
ported,

Receiving substantial coverage in the
Engsirom report was the problem of

10

coax cable routes, which at present do
not have a pass band wide enough to
accommodate the color signals, To
solve the problem an 8-me band with
coax circuit might he provided by the
telephone system, the Commission was
told. This statement was predicated
on a report made by Bell Telephone
Labs who were said to have under de-
velopment a system for use with coaxial
cables which would increase the avail-
able bandwidth up to about 8 me. Plans
call for the dividing of this band be-
tween telephone and television service.
allotting to the latter as wide a band
as the television indusiry may require,
4 or 6 or even 8 me.

Engstrom said that the requirement
for the transmission of the signals of
the RCA color system is that the pass
band must be sufficiently hroad o ac-
commaodate frequencies up to and in-
cluding the sampling frequency of ap-
proximately 3.6 mc.

Of particular interest. too. during the
hearings was the report of CBS color-
man Peter Goldmark. whe deseribed
his= work with a 525-line method using
the horizontal-interlace principle.

In the CBS method a simple sampling
process is carried out at the transmitter

www americanradiohistorv com

where the video response of the camera
signal is flat to 8 me. Because of the
horizental interlace provided by the
proper timing of sampling pulses,
which have a repetition rate in the
neighborhood of 8 million per second,
the detail available in the picture was
described as essentially doubled even
though transmission occurred through
a standard 4-me video transmitter.

Describing the receiver required for
525-line horizontal resohttion reprodue-
tion. Goldmark said that a sampler unit
must be inserted hetween the second
detector and the video amplifier. It
was revealed that there are a number
of synchronizing means under consider-
ation. none of whieh represents com-
plicated circuitry in view of the fact
that the horizontal interlace sampling
does not demand close tolerances, es-
pecially since it has nothing to do with
color rendition.

After the sampling at the receiver.
the sampling pulses themselves are fil-
tered out and straight-forward video
amplification takes place.

A highlight presentation of the hear-
ing was a strikingly candid review of

(Continued on page 21)
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dccelerated LIFE TESTING OF TUBES®

Tue recextT development ot a series of
accelerated testing methods has  dis-
closed that ~ub~tantial tube-testing econ-
onmirs can be effected through the adop-
tion of a speed-up svstem.

In evolving these tests, it was npeces-
sary to set up a definition for tube life,
It was found that tbe life could be
defined by four specifications: a4 mea-
surenent specification in terms of which
end of life is determined: specification
of standard operating conditions under
which a sample of the population is to
be tested: sampling specifications to
permit suficiently reliable prediction of
population properties from observations
of those of the sample: and a conven-
tion for assigning a life in terms of
these observation-. A life test must he
considered as a means of tube-life de-
termination. while an accelerated test
represents amother approach yielding a
set of numerical data in a time short,
compared with a life test, from which
life can be deduced with aceeptable
accuracy, Al aceelerated methods con-
sidered <o far seem to he etther a
chotee of operating conditions causing
failure in a relativelv <hort time, a
measurement  of  physical  quantities
with which later failure can be cor-

Figure 1

Specifications required lo define tube lite

1: \ measurement specification defin-
ing life end-point,

2: Specification of standard operating
conditions for the tbes under
test.

3: A campling specification designed
to ¢nsure that information con-
verning life distribution in the
parent population can be in-
terred with sufheient accuraey
from observations on the sam-
ple.

4: A convention for calculating tube
life from numerical measures
of observations on the sample
tubes,

Life Test: \ determination of tube
lite,

Accelerated Life Test: A st of
mea~urement.  testing,  and
sampling specifications vielding
numerical data in a time short
compared with a conventional
lite test and from which life
data  can  be  deduced  with
sati~factory accuracy.

TeleVision Engineering, April, 1930

related. or a
proaches,
Tube failure eventuates in many
forms representing many distinet tvpes
of physical phenomena (e.g. mechan-
ical failure. gas. hum. arcs, noise. low
o of emission. ete, ). The relative im-
portance of the various types depends
on operating conditions as well as on
the specific tube population, and each
type is subject to it= own (usually un-
known) extrapolatory laws. A\ neces-
sary eondition for goud correlation with
conventional life date therefore seems
to be that accelerated testing be mul-
tiple. i.e., separate, accelerated. or ex-
trapolated tests for each distinet and
important type of fatlure with correla-
tions attempted between the individual
test results and the incidence of the
corresponding failure type under nor-
mal conditions.  The design of indiv-
idual tests has been found to vary from
simple vibration or shock testing for
mechanical weakness to the unsolved
problem of predicting emission life.
Failure rates (total and individual)
were found to depend not only on the
external variables of operation (circuit
parameters. switching surges, stand-by
periods. supply fluctuations. ambient
temperature, shock, vibration. humidity.
corrosive atmosphere, peak  demands,
ete,), but also on the internal variables
of manufacture (material specifications,
design.  construction,  coating  proce-
dures, cleaning and firing schedules.
pumping processing and aging proce-
dures, ete.).  The spread in internal
variables was found to be large. vary-
ing from lot to lot. plant te plant, man-
ufacturer to manufacturer.  Correla-
tions between accelerated and normal
test results will, therefore, be of little
value unless one or more of the follow-
ing conditions hold: (). the acceler-
ated approach provides a sufficiently
good representation of a performance
test relative to an individual failure
type that correlations remain signifi-
cant; (2}, the extrapolated approach is
made in terms of mecasurable quantities
so intimately related to inherent quality
that manufacturing variation is taken
into account by measuring these uan-
tities: and (3), analysis of failure and
destgn of accelerated procedures does
not permit falsification of results by
confusion of one tvpe of failure with
= From a 1930 IRE National Conren-

tion paper by Jerame Rothstein, Signal
Corps Fngineering Labs.

combination of ap-
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another (bad heater wire expanding
out of the cathode sleeve. or warping
excessively and giving rise to apparent
insulation or emission failure). Closely
related 1o (2) is what one might call
extrapolation by speeification, with each
step in manufacture so closely con-
trotled and the population so uniform
that eorrclations are good.  This ap-
proach seems loo expensive for conven-
tional production type tubes, Step (39
should be satisfied if accelerated pro-
cedures are properly designed. Step
(2} may be applicable to some failure
types. but in general present knowledge
does not permit of extrapolation on
other than a statistical performance
test basis. which does not =atisfy step
(2). Quality is a complex quantity so
that an extrapolatory complex of many
components derived from many meas-
urements may be needed to permit pre-
dictions of probable future perform-
ance.

In work sponsored by the Signal
Corps. the main emphasis has been
placed on the accelerated approach
with attempts to satisfy steps (1) and
t3). Previous work by the industry
indicates the feasibility of accelerated
tests for heater burn-out, grid emission,
and some forms of glass failure. The
present work has so far given strong
reason for helieving that cathode arcing
in receiving tubes can be tested for in
an accelerated manner with definite in-
dications that many other failure types
are amenable to this approach.

Figure 2

Skeleton plan for developing accelerated test
methods

1: Selection of reference population.

2: Specification of reference life test.

3: Analysis of failure data into dis-
tinct significant types,

£: Investigation of dependance of in-
dividual failure types on rele-
vant observables (internal. ex-
ternal ).

3: Design of specific accelerated or
extrapolated tests for the vari-
ous failure types.

6: Comparison of deductions from re-
sults of (31 with (3).

7: Repetition of 6y, (5. (0). until
agreement  between  (0) and
13 is satisfactory.

8: Extenston to additional populations.

11
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TV Transmitter
Lower Sideband Measurements

Theoretical and Practical Considerations Involved in

the Measurement of Spectral Energy Distribution of
Television Signals, Taking into Account the Parameters of

Transmitter Adjustment, Receiver Selectivity. Calibration

Accuracy
Employed

and

Interpretation

Making

Measurements

of Results.
Include

Methods
RF

Excitation of Input of Modulated Amplifier, Sine-Wave

Modulation of Transmitter and Synthetic Video Signal
Modulation of the Transmitter.

by G. EDWARD HAMILTON

and

Eastern Division TV Engineer

American Broadeasting System

R. G. ARTMAN

Chief TV Engineer

Midland Broadeasting Co. (WMBC)

TaE sysTEM of TV transmission in cur-
rent use employs vestigial sideband
transmission of the picture signal. In
this system. the higher {requency side-
bands resulting from amplitude modu-
lation of a rf carrier by a video signal
are transmitted in their entirety, while
only a vestige of the lower frequency
sidebands are transmitted, the re-
mainder being attenuated. The required
attenuation is generally obtained by
means of a suitable filter which i= in-
serted in the output of the visual trans-
mitter, or by the use of low-level modu-
lation followed by a number of linear
amplifiers. These amplifiers are tuned
in such a manner that the desired side-
bands are transmitted and the un-
wanted sidebands attenuated.

The transmission characteristic of an
ideal visual transmitter. as defined by
the FCC in the Standards of Good En-
gineering Practice Concerning  Tele-
vision Broadeast Stations, is shown in
Figure 1. This curve indicates the rela-
tive amplitude of the sidebands which
appear in the output of the transmitter
when the corresponding components of
the modulating signal are uniform in
amplitude. The higher frequency side-
bands between (f.) and (f.4 4) me,
and the lower frequency sidebands be-

12

tween (f.} and (f.—0.75) me are
transmitted without attenuation. where
(f.) is the carrier frequency, The trans-
mitter output is reduced to zero at
{fo+ 4.5) mc (sound carrier {requen-
cy) and at (f—1.25) me (the lower
frequency limit of a TV channel).
When the output of such an ideal
transmitter s detected by a receiver
which responds equally to both side-
bands. the amplitude of the recciver
output varies with modulating fre-
quency. as shown in Figure 2. If E is
the amplitude of an unattenuated side-
band, the receiver output for medulat-
ing {requencies between 0 and 0.75 mc
is proportional to 2K, since both side-
bands contribute to the receiver output.
For modulating frequencies hetween
1.25 and 4 me, the receiver output is
very nearly proportional to E. since
only one sideband is present. The re-
ceiver output for meoedulating frequen-
cies above 1.25 me is approximately 6
db below its output for modulating fre-
quencies helow 0.75 me. Since such an

*This paper was prepared while the
atthors were at Allen B, DuMont Labs,
where Hamilton served as head of the
TV RF Development Section und Artman
was a senior development engineer in the
Ti" RF Dervelopment Nection,
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overall result ix not satitsfactory, it is
necessary to compensate for the redue:
tion of lower sideband energy in the
transmitter output by adjustment of the
receiver response characteristic.  This
is accomplished. as shown in Figure 3.
where the 1deal receiver response is
complementary to that of the ideal
transmitter.  When these two ideal
characteristics are combined. the over-
all performance, shown in Figure 1. is
the result,

Such ideal characteristics cannot. of
course. be obtained in practice for
cither transmitter or receiver.  The
specifications that the visual transmit-
ter must meet in regard to sideband
amplitude are given by the FCC. in
terms of allowable deviations from the
ideal case.  These specifications, a=x
stated in the Standards of Good Engi-
neering Practice Concerning Television
Broadeast Stations, are:

Section A (1 “The overall attenua-
tion characteristics of the (visual)
transmitter measured in the anten-
na transmission line after the ves-
tigial sideband filters if used)
shall not be greater than . .. he-

G, Edward Hamilton, T1" Transmitter De-
sign, Commuxications; May, June, July, and
August, 1948,
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low the ideal demodulated curve.”
(See Figure 5. curve 4)*

{2) “The field strength or voltage of
the lower sideband . . . shall not
be greater than -20 db for a modu-
lating frequency of 1.25 mc or
greater.”

Section A (1), of the Standards, re-
fers to the output of a receiver which
responds equally to hoth sidebands.
When the attenuation characteristic of
a transmitter is measured. this receiver
generally takes the form of a simple
untuned diode or crystal detector, light-
Iy coupled into the output transmis-
sion line. The amplitude of the de-
tector output for a modulating frequen-
cy of 100 ke is designated 0 db. and
the amplitudes ohtained for other
modulating frequences are referred to
this value.

The data obtained in this manner are
sometimes taken as an indication of the
degree of lower sideband attenuation.
This, however. may easily lead to er-
roneous conclusions. since the attenua-
tion characteristic is a function of the
amplitudes of both higher and lower
frequency sidebands. Furthermore, the
value of the characteristic for modulat-
ing frequencies between 1.25 and 1 me
will usually be determined chiefly by

TeleVision Engineering, April, 1950

the amplitude of the higher frequency
sidebands. [Let us suppose. for exam-
ple, that the higher frequency side-
bands appearing in the output of a
visual transmitter were uniform in am-
plitude between (f.) and (f.4 4) me.
and that the amplitudes of the lower
frequency sidebands at (fo—1.25) me
and below were 20 or more db below
this value. The attenuation characteris-
tic would then lie between —5.2 and
—6 db for modulating frequencies be-
tween 1,25 and 4 me. When the lower
sideband is reduced to zero, the ampli-
tude of the detected signal is one-half
of that observed for double sidehand
transmission, or equivalent to an at-
tenuation of 0 db. When the lower
sideband is reduced 20 db in amplitude,
with respect to the upper sideband or
109, the amplitude of the detected
signal is 55% of that observed for both
sidebands. This is equivalent to an atten-
uation of 5.2 db; (Figure 5. curve C).
However, if the higher frequency side-
band amplitudes were not uniforin, but
instead varied over a range of several
db, the position of the attenuation char-
acteristic for modulating frequencies

3Specifications of RMA, which are more rigid
than those given by the FCC, are also shown
in Figure S, curve B.
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between 1.25 and 4 mc could lie above

5.2 db. even though the lower fre-
quency sideband attenuation was with-
in the limits specified by the FCC. Con-
versely, the attenuation characteristie
could lie below —5.2 db even though
the lower {requency sideband attenua-
tion was not adequate.

Several possibilities of this kind are
illustrated by Figure 6. A rf sideband
amplitude versus frequency curve,
which might be obtained from a trans-
mitter employing double coupled cir-
cuits, together with a notching circuit,
(of suitable characteristics) is shown
in (a) of this plot. with its correspond-
ing attenuation characteristic. The
transmitter is so tuned that its response
at (fe+3 mc) is 1 db higher than that
at the carrier frequency. The lower
frequency sideband attenuation is ade-
quate, although the attenuation charae-
teristic lies above —5.2 db for modu-
lating frequencies between 2.25 and 3.5
me. In (b) of this plot we see how a
similar result might be obtained with a
transmitter employing a single tuned
circuit. The transmitter is so tuned that
the peak of the response curve occurs
at (f.+ 1.5) mc. The attenuation char-
acteristic again lies above —5.2 dh for
modulating frequencies greater than

13
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Figure §

Visual transmitter at-
lenuation characteris-
tics. In (A)appear the
limits imposed by
FCC  specifications.
Timits imposed by
RMA specifications
are shown in (B). The
plot in (C) illustrates
the position of the
characteristic  when
the higher frequency
sideband amplitude
is uniform and the
lower frequency side-
band amplilude is
—20 db.
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1.25 me, even though the lower fre-
quency sideband altenuation is within
the FCC specifications. The (c) and
(d) curves in Figure 6. illustrate the
case where the attenuation characteris-
tic lics below —5.2 db for modutating
frequencies between 125 and 1 me,
even though the lower frequency side-
band attenuation is not sufficient. In
te) of the Figure 6 plot. the curve is
the result of a transmitter employing
double coupled circuits tuned so that
its response at the higher frequency
peak is slightly lower than that at 1he
carrier  frequency. The () curve
shows the same response curve as (h)
except that the transmitter is 0 tuned
that the peak of the curve lies at the
carrier frequency.

Results of the types shown in Figure

6 may be avoided if reasonable care is
taken in tuning of the visual transmit-
ter. This may be difficult. however. un-
less some means of displaving the re-
sponse of the transmitter in panoramic
form is provided for use during the tun-
ing process. 1t is thus apparent that
some means independent of the attenu-
ation measurement i= required. so that
transniitter compliance with respect to
the requirements of Seetion A 12) of
the Stendurds may be determined.

There are two methads which may

be used for specific measurenment of
lower (and also higher) frequency side-
bhand amplitudes:

{1y RF excitation of input of modu-
lated amplifier. . . . The portion
of the visual transmitter which
determines sideband amplitude
is excited by an rf signal. and
the transmitter output voltage or
power is measured for each ex-
citation frequency.

(21 A sinesware modidation of the
transmitter. . . .The transmitter
is modulated with suitable sig-
nal information and the ampli-
tude of the resuhting sidebands
are measured.

In use of the first method. rf excita-
tion is supplied to the input of the
modulated amplifier stage in the trans-
mitter, since the output circuit of this
stage and any tuued amplifiers or fl-
ters following, affect sideband amnpli-
tude. The amplitude of the excitation
must. of course, be the same for all
frequencies. The voltage or power out-
put of the transmitter for an excitation
frequency of (f.) or (f—100 ke) may
be designed as 0 db. and the outputs
for other excitation frequencies re-
ferred to this value. If the final am-
plifier stage of the transmitter iz modu-
lated and followed by a sideband filter.
the excitation is sometimes applied to
the input of the filter. although in this
case the characteristics of the output

TeleVision Engineering. April, 1930
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circuit of the modulated stage are
ignored. The results of such a meas-
urement may be accepted as valid for
determination of compliance with Sec-
tion A (2) of the FCC Standards,
providing it can be assumed or other-
wise determined that the output circuit
of the modulated amplifier is not ad-
justed in such a way. as to make the
overall sideband attenuation less than
that indicated by a measurement on the
filter alone. 1t would seem preferable
that the excitation be applied to the
input of the modulated amplifier, re-
gardless of whether or not a sideband
filter is used. The results, thus obtained,
may vary with different values of the
excitation voltage, since the loading ef-
fect of an amplifier tube upon its tuned
circuits will change with amplitude.
To ohtain complete data the measure-
ments may be repeated for several
values of excitation voltage; the lowest
value corresponding to transmission of
an all white picture, and the highest
value tu transmission of an all black
picture. It will be noted that this
method does not take into considera-
tio: the response characteristic of the
videa amplifier and modulator: in fact.
the process of modulation is omitted
entirely. For these reasons, the use of
the method described may not vyield
results which are representative of the
operation of the transmitter when it is
modulated by a picture signal.

The  conditions  oceurring  when
method (2) is employed duplicate to a
greater extent the actual operation of
the transmitter. This method is, there-
fore, preferable to measurement of the
transnitter output under conditions of
rf excitation. The transmitter may be
modulated by a sine-wave signal. Its
output will then consist of a carrier
and two sidebands. The amplitude of
either of the sidebands may be meas-
ured by means of a device possessing
sufficient selectivity to reject the car-
rier and one sidehand when measure-
ment of the other sideband is made.
As required by the Standards the am-
plitude of the 100-ke lower frequency
sideband <hall be measured and desig-
nated O db, as a basis for comparison.
(This specification assumes negligible
attenuation of the 100 ke lower fre-
quency sideband. The amplitude of the
100-kc higher frequency sideband may
be measured as a check on this as-
sumption.) The modulating signal fre-
quency shall then be varied over the
desired range and the voltage of the
corresponding sidebands measured. It
is apparent that the selectivity of the
measuring device must be such that its
response is very small at 100 kc off
resonance in order that interference
from the carrier does not affect the
reference measurement.

TeleVision Engineering, April, 1950
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Figure 7
Block diagrams of devices suitable lor rement of sideband amplitude. A single conversion

system is shown in (a). Double conversion sSystems are illustrated in (b} and {c).

Synthetie Video Signal Modulation
of Transmitter (Method 2b)

L J

Alternatively. the transmitter may be
modulated with a synthetic composite
video signal composed of synchroniz-
ing signals to establish peak output
voltage plus a variable frequency sine
wave voltage occupying the interval
hetween synchronizing pulses.  When
such a composite signal is used for
modulation. sidebands due to a syn-
chronizing and blanking impulses also
appear in the transmitter output. These
sidebands may aflect the accuracy of
measurement of 100 ke sideband. unless
the receiving device is sufficiently se-
lective to separate the higher order
harmonics (sixth and seventh) from the
reference.

Block diagrams of suitable measur-
ing devices are shown in Figure 7. In
(a) of this illustration appears a setup
in which the transmitter output signals
are converted to an intermediate fre-
quency by means of an oscillator mixer
system. The required selectivity is
obtained in the if amplifier. It is
necessary that the if be higher than the
highest video modulating frequency
which is to be used in the tests. Other-
wise, the desired response and other
spurious responses will be received si-
multaneously at some modulation fre.

www americanradiohistorv com

quency. An if of 10 me or higher is
desirable. The selectivity required for
use with sine wave modulation has been
exceeded with four stages at 10.7 me,
employing double-tuned circuits with
coupling far below eritical.

In the setup of (b1. a double con-
version system is used. The first if
amplifier frequency is made sufficiently
high to give good image rejection,
while the necessary selectivity is ob-
tained in the second and lower fre-
quency if amplificr. The first oscillator
mixer is tuned.

In the system shown in ey, the sec-
ond oscillator mixer is tuned. This re-
quires that the first mixer and if am-
plifier be sufficiently wide band to cover
the range desired.

The (b) and (c) methods offer a
convenient means of ohtaining good
image rejection in the receiver input. as
well as the required selectivity. How-
ever, large number of spurious re.
sponses are possible: therefore, these
methods are not recommended.

When measurements are to be made
off the air, the input of the measuring
device (receiver) is connected to a
suitable antenna, as shown in Figure 7,
and tuned to the desired sideband. The
calibrated signal generator is then con-
nected to the receiver input in place of

(Continued on page 25)
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TV P

Turntable automatic picture-tube testing equipment.

Picture-tuBe.  designs  are presently
following trends initiated by: (1), the
development of metal cone tubes and
(2), the recent introduction of picture
tubes using wide-angle deflection. One
typel, recently announced. includes
both of these features. The use of the
metal cone in larger tubes has been
found to provide such advantages as
reduction in weight and cost, and an in-
crease in handling safety. For example,
the cost of the glass work alone before
fabrication of an all glass 1ype 20BP1

Type 19AP4.

Pressure tank for tesling strength of picture-
tube bulbs.

16

has been found to be in the order of
$70.00 to $80.00 per blank. Use of the
metal-cone principle and wide-deflec-
tion angle has been found to effect a
reduction in weight by a factor of three
(65 to 28 pounds) and permit a larger
useful screen area relative to the max-
imum tube diameter.

Metal-Cone Tubes

The metal cones for the 19-inch type
tubes are spun from flat sheets of a

{(Below)

iclure Tube

Picture-tube life-testing equipment.

special chrome-iron alloy about 14”
thick. The iron is selected to expand
and contract with changes in tempera-
ture at approximately the same rate a=
the glass used for the funnel and neck
on the small end of the cone. The face
plate is a flat piece of glass not unlike
window glass. about 5/16” thickness.
cut circular and sagged in a heated
mold to the correct curvature. This
face plate is then scaled to the large
open end of the cone. The expansion
rate of the face plate glass is less than

floFP4.

A tailread exhaust during which a nearly petfect vacuum is obtained.®

www americanradiohistorv com

TeleVision Engineering, April, 1950

- — —————— e i —


www.americanradiohistory.com

Design  Trends

Plant and Lab Probe Reveals That Larger Envelope

Tubes in Glass and Particularly with Metal Cones with

Wide-Angle Deflection Have Begun to Dominate the

Picture-Tube Scene.

by K_ A_ HOAGLAND' Tube Engineering Department, Allen B. DuMont Laboratories, Ine.

that of the metal cone; however. this
feature permits the use of thin glass
for the face. Compressive forces are set
up at rim of the cone which act to arch
the face plate and hrace it against the
inward acting pressure of the atmos--
phere, thus achieving great strength
without the u-v of exceedingly thick
glass,
Wide Angle Types

Another recently introduced wide-
angle deflection type* utilizes a deflec-
tion angle of 627 and consequently can

Basing and aging processes. On conveyor, at right, bases are
cemented 1o the necks of the tubes. The tubes are aged on the
conveyor. at the left, while the tubes are operated at normal

potentials.*

TeleVision Engineering, April, 1950

be swept with most yokes and ecircuits
designed for 557 operation. An all glass
type, this tube features a bhent gun
and utilizes a new technique of glass-
bulb to face-plate sealing which has
been found to provide a useful glass
area nearly equivalent to that obtain-
able on metal-cone tubes.

Increased Piciure Resolution

Ao important advantage of wide-angle

*Photos taken at new DuMont plant in All-
wood, N, J.

www americanradiohistorv. com

deflection. other than the advantages
previously mentioned. is increased pie-
ture resolution. This is achieved. since
magnification of the focus coil lens is
reduced from what it would be in a type
with small deflection angle and conse-
quently longer focus coil to sereen dis-
tance. Although more scanning cur-
rent is required in the deflection coils.
it has not been necessarv to use addi-
tional sweep amplifier power. thanks to
recent improvements in deflection ¢ir-
cuit and component efficiencies.

Depositing screen material on the face of lhe tubes. After the
screen has been deposited the solution is decanted. The tubes
just left of center are being decanted.®

17
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2,000 and 7,000-Mc

Figure 1

Parapet mounting reflecior being positioned

by means of telescope. With standard 7,000-

mc reflectors, the telescope is jig-mounted 1o

a two-hole bracket on top of the transmittex.

In this case the transmitter position was

locked before the solid reflector was mounted
to the can.

Costizting orw axarLysis of the prob-
lem of obstructions at 2000 and 7000
ne. let us now consider the case of
barriers which might exist at either end
of the course,  An obstruetion at either
end is obviously more difficult to dif-
fract around than one somewhere near
the middle of the path. In an eflort to
probe these points. we conducted sev-
eral tests and broadeast a few programs
from sites that were considerably below
line-of-sight: a typical course was 5 or
10 miles tong. with the receiver as

TV Microwave Relays

much as 2000 below line-of-sight from
the transmitter,

I the initial survey has established
the fact that adequate terrain elearance
enists along the entire course no equip-
ment tests need be conducted prior to
the actual broadeast.  However. if a
less than line-of-sight course is found.
it frequently may be profitable to haul
the 2000-me equipment out for a test
transmission, before any  decision s
reached as to whether or not it is prac-
tical to try and do the show.

Operation of 7000-mc Relay

[n setting up the 7000-me apparatus,
there is one picee of equipinent which
demands particular attention. and that

Figure 2

Front view of terminal conlrol racks. Left rack contains stabilizing amplifier. order wire panel.
test oscillator. etc. Center rack contains audio patching facilities. Right rack contains master
monilor, 7.000-mc relay receiver control, video paich panel, etc.
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i= the solid parabolic reflector which
offers considerable wind resistance. In
high winds. or even in gusty weather,
some very great forces may he exerted
against the reflector.  Unless special
precautions are taken. the equipment
may blow over. resulting in interrup-
tion of the program ple~ probable dam-
age to the apparatu-. We found it
necessary to tie the tripnds down to
wooden tee’s. which were well weighted
with sandbags.

Assuming all units have been in-
stalled in their operating positions. and
the electrical circuits have been com-
pleted (inchuding video coax eable and
tercommunication facilities the
transmitter is the next part of the sys-
tem to consider.  Aflter turning it on,
it should be allowed to warm up for
about 15 minutes. Then. with internal
00 cycle sine-wave modulation applied,
the tranemitter must be tuned =0 that
the wavemeter absorption notch appears
at the top of the 60-cycle pattern on
the “scope connected 1o the monitor
output.  With proper adju-tment of fre-

Figure 3

Rear view of 7000-mc relay receiver, showing
addition of carrier strength meter.

TeleVision Engineering. April. 1950
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Part 11: Operational Practices. . . . Use of Such Measures

as the Telescope. Maps and Compass in Obtaining

Correct Antenna Position. . . . Adjustment of Receivers.

. « . Cable-Run Controls. . . , Reflection Problems and

Solutions. . . . Magnetron Characteristics.

b y EA R I. D . H I I. B U R N y Assistant Chief Engineere WWAL, WMAL-FM. WMAL-TV

quency the noteh should stav in view
at the wavepeak. as the 60 eycle madu-
lation is stowly reduced to zero.

The receiver shonld then he turned
on and allowed to warm up for a mini-
mum of 15 minutes.  With the afc
switched off. the repeller voltage <hould
be adjusted to find a mode within the
range of —70 to —125 volts. The erys-
tal current should be checked and ad-
justed if necessary and the if gain and
video gain controls advanced to a point
where hackground noise is perceptible
on a monitoring ‘scope, After these
transmitter and receiver adjustments
the antennas can he adjusted,

In the antenna-orientation operation.
there is one basic requirement; some
small amount of signal must  exist
through the system. This necessitates

Figure 5

Typical installation of parape! mounting
reflector.

TeleVision Engineering, April, 1950

having the two antennas adjusted ap-
proximately (within 5° or so) in both
azimuth and zenith at the start of the
procedure. This may be done by map
and compass or visually. While not fur-
nished as standard equipment with eith-
er of the links discussed. a very helpful
accessory is a small telescope. which
may be mounted on any of the antennas
in such a way that its axis is in afign-
ment with the main lobe of the antenna
pattern. Such a telescope is shown in
Figure 1. This device makes it possible
to orient the antennas quicklv. In fact,
for many c¢lose shats (of a few miles) it
is possible to set the antennas with the
telescopes alone to a sufficient accuracey,
However., generally speaking. it is
neces=ary to maximize the signal at the
receiver by adjusting in sequence each
of the antennas for strongest signal in-
put to the receiver.

In making the signal adjustments,
the operator at the receiver must direct
thy private telephone line) the posi-

tioning of the transmitting antenna for
maximum signal at  the receiver.
Having adjusted the tran<mitting an-
tenna in both horizontal and vertical
planes. the transmitting antenna sheuld
then he left stationary and the receiving
antenna carefully adjusted. In the case
of a long course resulting in a weak
signal. it may be necessaryv to alterna-
tively readjust each antenna several
times to be sure that eptimum align-
ment is achieved. During this entire
process. the engineers at the two an-
tennas must take their orders from the
operator at the receiver control panel,
for he is the sole judge a= to whether
the signal is increasing or decreasing.
When the signal is very weak the hest
indication of signal strength is the pres-
ence of a 60-cycle modnlating signal in
the receiver output.  Extremely weak
signals may be detected in this manner
as mere ripples in the grass on the out-
put waveform monitor.  However. any
signal of usable proportions will canse

Figure 4

Relay truck loaded for special field test, Four, six and eight-doot reflectors are on roof rack.
Equipmen! for the 2000 and 7000-mc system is in the truck, and « 1l0-volt gas-engine power
plant is in irailer,
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TV Microwave Relay

(Continued from page 19)

a proncunced deflection of the signal <trength neter in the
limier erid crrenn.

Atlter adjusting the antennas for maximum signal strength
al the receiver. the antennas shonld be elamped tightly,
while the signal strength meter watched closelv to be
e that e reflectors did not <hitt position while they were
beine secured.  With reaconably elose initial ahgnment
the time of equipment setup, and with careful coordination
during the actoal orienting procedure, proper adjuctment
of the Lwo antennas is possible within a matter of a very few
ninyles,

\nother moditication  whieh has been  found 10 save
orientation time involved the use of a nneroanumeler perma
nently monnted inside the waterproof cover of the receiver
lums=ing. This setup ean be plugeed into a pin jack whieh
parallele the lmiler grid cuvreut meter at the yeceiver
contral panel.  Necordingly. a single operator at the recei
ing position can cross-conneet the telephone line {to the
remote location) to the internal intercomnumicatian wiring
helween the receiver and receiver control units. Thue with
the receiver left in tune. the operator can go up (o the
antenna and direet the orienting procedure from this posi.
tion.  LUnder these conditions. the wlding of the meler io
the receiver proper makes it possible 1o eliminate an oper
ator in the course of 1the =etup.

Having maximized the carrier strength ar the receiver.
the demodulated sine wave signal should lLe observed on a
master monitor or a Cscopee. The 7 amplitier gain then
<hould he adjusted by watching the prak-to-peak level of the
ontput waveform. Tt will be noted that this inereases, with
ingreasing if gain, until the satnration peint is reached. At
this time the himiter gridemeter reading fails 10 continue
rising and the output signal wavelorm remains eonstant or
mav deerease slightly in amplinde. The Anee or saturation
point shoild he carvefully noted. and the if gain set to pro
vide operation just above this point. Limiter action is st
effective witly this sening.

Rejure procecding with other receiver adjustmenms the
recoiver tining <hould be cheched for normal afe action.
With proper tming. the signal strength neter should not
<hife position appreciably, nor should there be any ehange in
olput signal wavelorm when the wfe switeh i thiown be
tween off and on pusitions.  Adjusted in this manner, the
afc svstem may be expected o keep the receiver in tune for
trequency shitis. at the transmitter. ol aboul 20 me, assum-
ing there is no interruption of the carrier.  J{ the input
sienal to the receiver is interrupled. the afe sv=iem may be
expected 1o loch-in automatically when the transmitter oscil
lator is within *=10 me of the normal receiver [requency.

With the afe luched-in and proper limiting action. 1he
regeiver operator must then instruet the transmitter per-
connel i cetting deviation. 1t is ueces=arv 1o adjust the 60-
cvele modulation vatil the peint of maximum recciver video
antput. witheut  wavetorm  distortion  (Hattening  of -t
peaks) . is determined. This peak-to-peak bevel chould be
marhed by the receiver operator with a grease-peneil on the
fuce of the wavetorm mounitor or scope. Fhen, withont ad
jusling 1he receiver in anv way. the transmitter operator
<hould switelh [rom 60-cvele to pictnre signal and adjnst the
picture modulation for a peak-lo-peak level o ot the re-
ceiver of abaut 60¢, of the maximum point es<tablished with
the sine wave. Seiting normal deviation in this manner i»
mest essential,  Some samall thiernation in video levels i
ievitable in normal prowramming  (due to dillerence n

20 TeleVizion Bngineecing, April. 1950
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picture content and human error in
operating the video eontrols). Unless
a reasonable margin  of safety on
deviation is established in the manner
just deseribed. signal peaks will be
compressed  resulting in (isagreeable
blooming of the whites, In cases of
extreme over-deviation the whites may
actually reverse. due to frequency ex-
cursion. hevond one of the peaks of the
discriminator. actually working down
the back-slope of the. detection charac-
teristic.  Having adjusted for normal
deviation in this manner. the video gain
control shouald be st to provide normal
output signal level.

Normally. after the foregoing steps
have been followed. program operation
can proeced. However. there may be
special circumstances which may call
for further adjustments on the system.
after evervthing has heen set for normal
picture  signal. I exceedingly long
cable runs are involved. it may be
necessary to adjust the matehing con-
trols in either or both units. Normally
these are set to 75 ohms and need no
adjustment from one setup to the next.
However. if a video line of more than
2007 in length is used to bring the sig-
nal from the cameras to the transmitter
control input. close-spaced refleetions
may appear in the picture or may eause
distertion of the synchronizing wave-
form, These are due to transmission
line reflections and can be minimized
by a critical adjustment of the termin-
ating controls, In these cases the op-
erator al the receiver can direct the
transmitter control operator to vary the
matching adjustment for best signal out
of the receiver. Similarly. a long run
of cable between the transmitter and
the transmitter control unit mav ne-
cessitate readjusting the termination on
the transmitter end to minimize any ten-
dency for reflections on that video
cable.

One other condition may cause reflec-
tion in the picture; multi-path trans.
mission. Although such difficulties are
rarely. if ever. encountered on micro-
wave courses of a half-mile or more. on
very short courses. the signal strength
from the many minor lobes in the an-
tenna pattern may be frequently high
enough to cause trouble when reflected
from the ground and from nearby build-
mg~, To =olve the problem. in most in-
stances, the transmitting antenna should
be tilted upward. deliberately shooting
the main beam on a course above the
receiving dish.  Due to the high field
intensity the signal strength will not
he reduced to an unusably low amount
at the receiver. and it will be found
possible to direet the minor lobe energy
up away from the ground and hence
reduce the reflections from this source.

TeleVision Engineering, April. 1950

Figure &

WMAL-TV beam-bender setup with two 7000-mc anlenna systems coupled together with waveguide,

Also, tilting nup with the main heam
will help to reduce the amount of direct
heam energy striking the building or
tower supporting the receiver. In some
short-course multi-path problems. a re-
flection is obtained when the main heam
<trikes the structure supporting the re-
ceiver and bounces back to other build-
ings. where it is re-directed back to the
receiver.,

When the broadeast begins the trans-
mitter personnel should keep their me-
ter selector switch in the repeller volt-
age position, and a “scope should be
kept on the monitor output.
ables the operator to note any change
in klystron operation and at the same
time maintain a cheek that the sys-
tem is actually emitting a modulated
signal.

Receiver personnel should keep their
test meter on the carrier strength posi.
tion. Amnyv reduction in current in-
dicates loss of signal due 1o antenna
misalignment. or equipment difficulties,
It is not advisable to cheek repeller
voltage during program transmission in-
asmuch as the switching process pro-
duees a momentary shift in klyston fre-
quency. resulting in a surge in the
picture signal. \lso. afe should not be
released during program as the trans-
mitter and reeciver idling frequencies
may not be the same due to different
rates of drift.

This en-

Operation of 2000-me Relay

The setup of the 2000-me equipment
is somewhat different from the more

portable 7000-me relay. It has heen

www americanradiohistorv. com

found that operation of the equipment
from a small panel truek serves as an
effective means of solving the problem.
This is eonvenient. as it does not re-
quire taking the main mobile unit out
on surveys, special equipment tests, cte.
However,  sinee  the
mounted in racks it may be transferred
to the main mobile unit or set up at
some fixed loeation removed from the
rest of the operation,

Assuming  that  the  transmitting
equipment is set up and all cabling has
been completed. we are ready for the
first operational step. turning on of the
primary power switch. This applies
tube heaters and starts a five-minute
time delay in the high voltage supply.
Operating personnel must check  the
heater and halo-heater de voltages ap-
plied to the magnetron, Earlier equip-
ment did not have meters for this pur-
pose and in these instances it is well
to consider mounting a set of meters on
a ~uitable insulated panel (with a glass
or clear-plastic eover to protect the op-
erating personnel ). since these voltages
are critical and mu=t be monitored at
cach set up.

As an aid to keeping these constant.
we added a 2.kw autotransformer to
the input line. This was tapped in 3-volt
~teps. allowing the voltage at the trans-
mitter to be set to the proper limits.
without too mueh consideration for the
prevailing line voltage. A further refine-
ment would be the use of a saturable-
reactor type of primarv volitage stabil-
izer.

equipment s

[To Be Coneluded in May Issuel
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In ovr erone of camera tubes. the
types which could he strictly elassitied
in that category were detailed. There is
another unit. which is often included in
the pickap family. although it is actu-
ally a static-image tube which produces
stationary patterns. ‘This is the mono-
scope. normally used in the trans-
mission of test patterns,

The monoscope produces its picture
from a variation in the secondary emis.
sion qualities of its fxed target.  This
plate is a flat section of aluminum ap-
proximately 0017 thick which contains
a pattern printed with ink. During the
manufacturing  process, the tube is
heated and the ink iz converted into
carbon, In operation. an electron gun
scans the target. which is made up of
the carbon image and the aluminum
plate where the image is not printed.
Since the aluminum releases more than
twice as many sccondary electrons than
the carbon. a variation in the secondary
emission electron flow to the collector
anode is used for the signal. There is
no photoelectric effect in this tube,
which depends purely upon the secon-
dary emi~sion qualitie~ of the carbon
and aluminum. The output signal from
the monoscope is larger than that ob-
tained with the conventional camera
tuhe.

Since these tubes are relatively jn-
expensive, as compared to the more
complex camera tubes and no outside
lighting source is needed. they serve a
very usefml function in the complete
television system. A strong signal out.
put, several times larger than the con-
ventional iconoscope, can be obtained.

22

TV CAMERA

The small-size Vidicon® pick-up tube, developed for use in in-
dustrial television systems, and the image orthicon, the pick-up
tube generclly used in commercial telecasting. (Courtesy RCA)

The greatest single advantage which
results through the use of 4 monoscope
pattern is that the pattern is fixed and
invariable which is an extremely im-
portant feature in testing television re-
ceivers,

Flying Spot Scanners

Station call letters and test patterns
may he transmitted by means of the
monoescope or the studio cameras, To
permit the transmission of such mate-
rial in a novel fashion. a flying-spot
type of tube! has been designed.

Originally some method of scanning
an object by means of a moving light
spot was used to provide the signal o
be televised. This new flying-spot tube
i not in any sense a camera tube, but
rather a light source used for scanning
transparent or opaque material.  The
phosphor screen has a metallized back
to increase the light output and is de-
signed 1o produce a small intense vis-
ible source which has a very strong out-
put near the ultra-violet end of the
spectrumn.  The purpose of producing
light of this frequency is to allow this
tiube to be used in a system operating
as a video-signal-generator. in which
the picture may be ehanged at will, The
picture to be televised may be motion
picture film. a transparent shide or any
small opaque object,

In one signal-generator arrangement
are included: (1), Flying spot tube
with itz power supplies. deflection voke

*FeLeVIsioN ENGINEEWING, March, 1950.
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and scanning system which are used
to provide a small. intense. rapidly
moving beam: (2). an optical lens
which is used to project the flying spot
on the object to be televised; and (3},
a collector for the transmitted or re-
flected light from the televised object.

If a transparent object is used. the
flving =pot of light is transmitted
through the object to a multiplier
phototube which converts the light into
video signals.  In accordance with the
normal photeelectric effeet. the basis
of all television cameras. the output
signal is proportional to the amount of
tght transmitted to the photo-cell, A
standard 5325-line interlaced scanning
pattern s used In accordance with
present-day practice.  An amplifier is
necded so that the small signal output
may be built up until it is applied to
the transmitter.

H an opaque ohject is used as the
scene to be televised, energy is reflected
to the photo cell which then aets in
exactly the same way, In this manner
there is a wide ehoice of material which
can  be transmitted.  Any  suitable
primted copy or photeograph can be
transmitted by this equipment which
does away with the uneconomical usc of
studio cameras. There is a possibility
of producing unusual effects by having
a slide as the object to be televised and
simultaneously modulating the scanning
beam by a sccond signal.

In another recently-developed flying-
spot scanner® setup are included a scan-
ner. and picture and waveform monitor.
as well as an optical bench unit, in
which appears the lens system, flying-

TeleVision Engineering, April, 1950
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Tube Design

Part IV. . . . Design and Application of the Monoscope

and Flying-Spot Scanners in TV Broadcasting and

Receiver-Plant Control.

by A I.I.A N I.v T EI., Temple University Technical Institute

spot tube? pickup phototubes and pie-
ture material mounting,.

The flying-pot tube. a 47 crt. oper-
ates at 25 kv. utilizing magnetic deilec-
tion and focus and a zinc-oxide plos-
phor. A pair of T 2.5 projection lenses
focus the image of the tube’s master
on the picture material. The light which
iz reflected from the white and gray
portions of the picture is picked up by
two multiplier phototubes! and con-
verted into a video voltage,

The video stgnal produced by the
phototube at any instant of time is pro-
pertional to the Hght reftected from the
picture stide. and has a maximum level
of about Yo volt.  Equalization for the
phosphor decay is provided by two RC
networks in the flving-spot  scanner
video amplifier, The output of the scan-
ner unit is a composite video signal less
the synchronizing signals,

The resolution of this model is 530
lines at the center and hetter than 100
lines at the comer a~ measured on a
standard RMA test pattern.

The picture and waveform monitor is
u=ed to check ~canner operation. setting
the black level and aligning both units.
A 10-inch picture tube and 3-inch wave-
form tube are provided. with their focus
intensity and calibration eontrols,

The monitor unit requires cither com-
posite video. including blanking and
sync. or video and blanking alone. For
the latter combination. horizontal and
vertical driving pulses must also be
provided.  When monitoring the secan-

IRCA 3WP13,
*Philco FSS-2. 24PB 15, 43819,

TeleVision Engineering, April, 1950

ner unit performance. the same hori-
zontal and vertical driving pulses are
supplied to both the monitor and flying-
spot tube detlection eircuits.

The +ineh ere has a short-persistence
phosphor and sharp focusing charac-
teristic.  I'he tube is mounted in a half-
simbal. with the planes of rotation
passing through the center of the tube
face,  Axial focus, vertical tilt and
horizontal tilt-locating adjustments are
provided. The normal alignment pro-
cedure consists of adjusting the axial
focus control to focus the center of the
pichrre in the picture monitor,  The
vertical and horizontal tilt controls are
then adjusted to bring the edges of the
picture into focus, Because of the gim.
bal mounting. these adjustments do not

affect the focus at the center of the pic-
fure.

The scanner unit is designed for
opaque picture material. such as pho-
tos. photostats or original art work.
mounted on 3337 x 47 aluminum slides,
Transparent =lides may also be used by
substituting a refractive than a reflec-
tive phototithe assembly,

The equipment can be used in the
factory. studio or for closed-cirenit TV
waork,

In the plant. the system can be used
1o provide test signals for checking the
quality of receiver performance, Mes-
sages and continuous inspection records
can be inserted in the scanner and
flashed from the control point to se-
lected test positions on production lines,

Block diagram of a ilying.spot scanner picture-generator set-up. (Courtesy Philco)
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GUARDIAN EENTERING MAGNETS and
FOCUS COILS Insure Better Positioning
of the Pattern in Popular TV Sets...

GUARDIAN CENTERING MAGNETS

The Guardian Centering Magnet com-
pensates magnetically for any misalign-
ment of the electronic beam of the focus
coil assembly. Eliminates manual adjust-
ment of the raster.

GUARDIAN

1615D W. WALNUT STREET

GUARDIAN FOCUS COILS

Over a million Focus Coils have rolled
off Guardian's production lines into TV
sets of leading manufacturers.With more
than 75 types established as Guardian ||!
standard, speedy delivery to meet to-
day’s replacement needs is a matter of
routine. Write.

ELECTRIC

CHICAGO 12, ILLINOIS

A COMPLOT( LINE OF RC(UAYS SCRVING AM(RICAN IWDUSTEY

o

-
s,

postage,

operation.

WHEN YOU CHANGE
YOUR ADDRESS

Be sure to notify the
Subscription Department of

EES S A L

52 Vanderbilt Avenue
New York 17, N. Y.

The Post Office Department does not for-
ward magazines unless you pay additional
and we cannot
mailed to the old address.
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We ask your co-

The Status

{Continued  from page 10)

the merits of cach of the systems by
Axel Jensen. who offered a report in
which was detailed the maximum theo-
retical performance of which each sys.
tern is capable.

Discussing the differences between
the systems. Jensen declared that the
main difference between the setups was
that of repetition rate of the eolor in-
formation.

In the CBS system. it was shown that
the color is changed at ficld rate: in
the next. the CTI system. the color is
changed at line rate: and in the third.
the RCA system. the color is changed
at dot rate. Analvzing the term dot,
Jensen satd that in what one may call
a pure dot sequential system. the dot
rate should presumably be equal 1o
that of the Nyquist interval. and the
dot repetition  rate <hould therefore
presumably be 8 me. In the RCA sys-
tem the use of mixed highs is in-
volved, whereby the top half of the
band is sent as Dlack and white. and
only the Jower half of the band is sent
with color information. In such a sys-

24

of Color TV

tem. we were told. the dot rate should
presumably be about 4 me.; the actual
dot rate used by the RCA. as cited
earlier. is approximately 3.0 me.
Commenfing on the CBS technique.
Jensen deelared that it appeared that
the decision to use 105 lines vertically
was made in order to effect a more
equal distribution of vertical and hori-
zontal resolution. Explaining this point.
he deseribed how a complete single
color frame takes 1/72 second and one
single color line is completed in 1/72 x
405 seconds or 343 microseconds: a
single line in a standard black and
white picture is completed in 63.5 mi-
croseconds,  Since both pictures are
going to be transmitted in the same
video bandwidth, Jensen stated. the
horizontal resolution in the two will
therefore bear the same relation as the
number of microseconds  mentioned
above. In other words. he said. the
Columbia color system will have a hori-
zontal resolution of 34.3/63.5 or about
55 per cent of black and white. Ac-
cordingly. declared Jensen. the Colum-
bia system color pictures. when trans-
mitted in the +-me video channel. will

www americanradiohistorv com

have a blurring due to motion 25 per-
cent higher than black and white. and
it will have a vertical resolution which
is 80 per cent of black and white, and
a horizontal resolution which is 35 per-
cent of black and white,

Analyzing the RCX approach to the
problem. Jensen cited the tests of 17
which demonstrated that the eye was
not able to distinguish individual colors
in the finest details of a picture. The
eve can distinguish between different
shades of brightne=s: but in a more or
less monochromatic fashion. It was
therefore decided to divide the fre-
quency band of the individual color
channels into two parts: a low band
from 0 to 2 me. and a hich band from
210 } me: the 2 10 | me components
of the three-color channels thus could
he combined directly at the transmitter
and reproduced a~ a panchromatic
black and white 2 0o } me¢ component.
furnishing the fine detail at the re-
ceiving end.

With this technique as a basis of rea.
soning. it was felt that the remaining
0 to 2 mc components could be sampled
at intervals of 1} microsecond and they
could be sent in the order of red. green,
blue in the first frame: green. blue,
red in the second frame. and biue. red.
green in the third frame. and thus com-

TeleVision Engineering, April, 1930
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plete a color picture i T H0 ol g see
ond,

Aetnallv. Jensen saide RCA has ¢hos
eb ta eomplete a picture in 115 of a
second: The 2 to 1 me components are
cent as mined highs: the ¢ to 2 com.
ponent= of the three color signals are
campled gt 1y microseeond intervals
cactually 3.0 mer and transmitted as
four 1760 second tields. In each ~neees-
sive field the individual color dots are
Yy omicroseeand apart, bt the third
field i~ ~taggered one-hall a dot with
respeet to the b=t held. and the fourth
field i~ ~taweered one-halt ol a dot
with respect to the second ekl

When all four fields are correetly
cuperimpuosed. it was <hown we have in
cael line the color sequence green. blue.
redl. at o mierosecond intervalsc I
dividual color dot= in cach line are
repeated al S mierosecond intervals,
Taking this a- a Nyquist interval, we
were told. this represents color informa-
tion cortesponding to a handwidth of
8 3~ 2or L33 ane,

Vecardinglv.,  indicated
would seem that from 0 te L33 me the
color information i- presented correctly

,ll'll-rll. it

at the receiving end. and from 133 to
2 me the picture is presented as pre
dominantly Mack and white. The ealm
information at the receiving end i= not
correct. he said. and from 2 to 4 me
the received picture s predominantly
black amd white.

In his conclusion. Jensen deelared
that with 10 complete frames per see-
ond it should e possihle to obram
horizental color detail equal 1o that of
black and white; with 15 frames per
~second  the  horizontal detail
~hould be at least two-third~ that of
black and white, for a pure dot sevpuen-
tial svetem. And introdueing the prin.
cipte of mixed highs. he said. probahbly
increases thi= horizontal definttion to

samewhere between two thivds and one
times that of black and white,

SOUND-PROOF NEWS ROOM

Sound-proofed open.-door phone booth in use

as a broadcast sludio in the newspaper offices

of the Sharon Herald, Sharon, Pa., who oper-

ate WPIC. Compact studio is a Scout Model

Acousti-Booth, developed by the Burgess-
Manning Co.

TeleVision Engineering. April. 19350

AVAILABLE AS AN ACCESSORY
is the 203-B Univerter, a unity gain
frequency converter, which in com-
bination with the 202-B instrument
provides additional coverage of
from 0.4 to 25 megacycles,
Write for Catalog G
DESIGNERS AND MANUFACTURERS OF
THE Q METER * QX CHECKER
FREQUENCY MODULATED SIGNAL GENERATOR

BEAY FREQUENCY GENERATOR
AND OTHER DIRECTY READING INSTRUMENTS

I.owér Sideband
Measurements

(Continued from page 13)

the antenna and adjusted to obitain the
~itme output, The amplitnde of the sig-
nal mav then be read directly from the
~ignal generator. bt s imporant that
the antenna uszed be flat for all fre-
quencies at which measurenents are to
be made. and that the transmizzion Hne
between the antenna and receiver be
well terminated at the receiving end. 1
the recerver-input impedanee is not defic
nitely known to he constant and of the
proper value. an attenuating pznl mav
e need at the receiver input.  Line
termination mav be checked by measur-
ing a stdeband with a given length
tine. and then repeating the measure-
ment several times with short lengths
adited to the line, The results must he
tdentical in all cases.
sible that the reflected signals at the
antenng may affeet the measnrements:
thus. belore a complete =t of data are
obtained at any  one
should be made to determine the propa-

It s also pos-

location.  tests
catton characteristies with vespect 1o
multi-path phenomena,

Measurements mav also be made with
the tran~mitter operating into a dummy
load. although this method does not
take into account the antenna charaeter.
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FM

SIGNAL
GENERATOR

TYPE 202-8
54-216 Megacycles

Specifications :

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

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

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

AMPLITUDE MODULATION: Con-
tinvously variable 0-50%, cali-
brated at 307 and 507 points.

MODULATING OSCILLATOR: Eight
internal modulating frequencies,
from 50 cycles to 15 ke., available
for FM ar AM,

RF QUTPUT VOLTAGE: 0.2 volt to 0.1 micro-

volt. Qutput impedance 26.5 ohms,

FM DISTORTION: Less than 2% at 75 ke.

daviation.

SPURIOUS RF QUTPUT: All spurious RF voltages

30 db or more below fundamental.

BOONTON “KADIO

PR
BOONTON: H-d- S8\ CRE PRl sy 8
&

isties. In this case. the reeeiver may
be coupled 10 the output trans=mis=~ion
line by means of a small loop or probe,
The coupling should be made  very
small so that the transmitter output will
be unaffected,
ously outhined. a~ to the termination of
the transmission Hine to the receiver.
In thi- case.

The precautions previ-

<hould alsa be observed,
dircet pickup of energy by the receiver
may cause ditheuhiy, and
checked by operation with the input
tran=mi=ston line diseonneeted, 1 the
receiver respomse is observed under this
condition. more adequate <hiclding is
required.
[To Be Continued]

mu=t he

AT IRE CONVENTION

Donald B, Sinclair, chiel engineer of General
Radic Company, demonstrating a reversible
motor control system to FCC Commissioner

Frieda Hennock, during her tour of the
IRE convention at the Grand Central Palace.
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TV Parts and Accessory Review

Flar Metal Encased Wire-Wound
Resistors

A FLAY, METAL-LMCASED, wire-wound power
resistor has been de<igned,  Resistor s
space wouncd. ha- mica rather than phe.
polic insulation. and i+ encased in alu-
minum for mounting flat against a metal
chassis to as=ure maximmm heat dissipa-
tion. At 175° € continuons  operating
temperature  the=e mits are said o be
conservatively rated for 7% watts in still
air and 15 watts when mounted on a metal
chassis.—Tvpe 205.4: Shalleross Manufac-
turing Co.. Collingdale, Penna.

Shallcross flat wire-wound resistor.

SPDT Plug-ln Midget Relay

A a1 LUy super midget relay e
quiring %" chassis space and permitting
use with a miniature socket and shield
with inner ~pring ha- heen developed.
Relays may be mounted in any position
without danger of working out of the
socket.  They  are  available  with  coil
power ratings up to 175 watts and with
de windings from 0155 te 8000 ohms.
Minimum adjn=tment to pull in on 3 milli-
amperes at 75> millinatts,  Hermetically
sealed In miniature tube glass envelopes
with standard 7-pin hases.  Available also
in open construction Lype  with  single-
serew mounting, — SWomodel series, G
version; Potter & Brumfield, Princeton,
Indiana.  For urther  details, write to
Ralph Brengle. general sales manager and
ask for bulletin 102,

Potter and Brumfield plug-in relay.

26

Ceramic Capacitors

CERAMIC DISC cAPsCiTORS in dual 1000,
1500, HO00 and 5000 mmid values are now
available,  Theze are in addition to a line
of single 1000, 1500, 3000 and 10,000 mmjd
types, announced  previously,

Duals measure %" in diameter; single
values are %" to 9/16” in diameter.—
Tvpe Discap: Radio Materials Corp., 1708
. Belmont Ave., Chicago 13, Il

RMC dual disc ceramic capacitor.

Metal-Clad Standoff Capacitor

A METAL-CLAD STANDOFF €vPACrTonr, with
a eapacity of 1500 mamfd = 500 mmjd.
with a ~olid axial terminal, has been des
signed.  Features a ceramic tnbe enelosed
in a cadminm plated metal case with a
speeially developed end seal which is -aid
to provide  protection  against  homidity
and  temperature  changes. —WCS vpe:
Electricel Reactance Corporation. Frank-

linvitle. N,

h METAL CASE 5¢ -
- 23 — ]

ERC melal-clad standoff capacitor.

Receiviug Tube Sockets

RECENVING 1UBE s0cKETs conforming to the
standards of RMA and the Underwriter’s
lLabs for a wide range of miniature and
GT type tube eirenit applications have
been anmounced.

Socket  types  supplied inelude T340
T and octal with 7, 8 and 9 cadminm
plated hrass contaets; general purpose or
Inw loss shielded or unshielded phenolic
bases: with or without center shield. and
with or withomt ground lugs on cadminm
plated or Lot tin finish saddle, for top or
Lottom chassis mounting.—{arts Division.
Svivania Electric Produets. Ine.
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Ten Turu-Counting Dial

A 1EN TeRN-couaTiNe dial designed pri--
marily for use with Micropot ten-turn pu-
tentiometers, and applicable to any multi-
turn device of ten turns or less is now
available. It is composed of two concen-
trically mwunted dials, one for connting
increments of each turn and the other for
counting turns up to ten.  The ineremental
dial has 100 egnal divisions and is at-
tached rigidly to the shaft, so there is no
backlash.  Thus the contact position is
said to be indicated to an indexed ac-
enracy of 1 part in 10K,

The dial is delivered completely assem-
bled with turn-connting and incremental
dials synchronized ready to place on the
shaft,  Requires 13" diaweter of panel
space— Wierodial;  Gibbs  Division, The
George W, Borg Corp., Delavan. Wise.

Microdial ten lurn-counting dial.

Seleniuwmn Reetifiers

A LINE OF GENTRE-KOOLED relenimu recti-
fiers has been announeed,  Center-ennling
feature is provided by a special =pacer
hetween the cells which js said to insure
lower over-all operating  temperatures by
allowing aiv o reach the portions of the
cells in which the enrrent density is the
sreate<l,  Other  features  are:  constant
as<sembly pressure under all operating con-
ditions, universal locating lug and a vcon-
stantly  high-resistance  path 10 ground
under all atmospherie conditions,

Siateen models are available  ranging
from units rated at 65 milliamperes at
130 volts to units capable of handling 450
milliamperes at 130 volts, -Sarkes Tarzian,
Ine., Bloontington, (ndiana.

Tarzian selenium rectifiers.

TeleVision Engineering, April, 1950
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Instrument News

Decade Indusctors

SinGEE-bEcapt (NTs for building  inte
other equipment and in three- and  four-
decade cabinet as~cmblics for laboratory
e lave been deseloped.  Indnctors are
sdid to provide precise decade steps of in-
chictanee from one millihenry to one henry
per step. Cores are molyldenum  perm-
alloy dust toroids with  preecisely  adjust-
ed, hanked  winding-.  Temperature  co-
etheient of inductance is .24 parts per
million  per degree € over the normal
range of room  temperatures, and  maxi-
mum  =torage factor. (L is between 200
and 330, \ecuracies range from 2¢0 for
the one-millihenyy <teps 1o 0257, for the
onehenry eteps, Type 1490 General
Radio Co., 275 Wassachnsetts Ave., Came
bridge 30 Wass,

G-R decade inducior.

Broadband Microware Signal
Generators

BROADBAND 10N AL GENLRATORS covering in
two units the frequeney range from 3630
to 10900 me are now available,  Fach of
these units emplias a tunable eoaxial cav-
iy oscillator Cincorporating a Ravtheon
1ype Kystron, The  resonant  fre.
queney of the oscillator s controlled Dy
a tront pancl dial engrased 1o read (k-
rectly in frequeney,  Provision s made
for e, FAL and pulee operation as well
a~ foreaternal modulation, Types 092
and 903: Polvtechuic Research and  De.
velogunent Company, Ine, 202 Tillary St

Brookhvn 1. New Yarl.

Polytechnic microwave signal generator.

TeleVision Engineering, April, 1950

Generator and Bridge for Tests
Betweeu 10 and 500 Me

v\ viF SIGNAL GENERATOR with a masier
oscillator puwer amplifier cirenit, has been
developed 1o provide a directly calibrated
output from 0.1 mierovolt to 1.0 volt for
measuring  gain, selectivity, sensitivity or
image rejection of receivers, if amplifiers,
broad band amplifiers or other vhf equip-
ment. The laolt ontput Gnto a 30-0hm
load) is said 1o be nseful over the entire
frequeney range for driving bridges, slotted
lines, antennas, flter networks, ete. The
eutput cirenit is directly calibrated in volis
and dbm,

Frequencies from 10 10 300 me are eove
ered in five bands, calibrated directly in
me on a drum-type dial having an effective
scale length of 907, lHas a single-dial,
ball-bearing  frequency  control.  The in-
strament  also offers microsecond  pulses,
wide modulation capabilities, snrall resid-
val FAL and has ewe. AM or pulsed outpnt.

Also available is a bridge which pro-
vides direct readings= in the 30 10 300
me band. It operates on a new prineiple
suggested by John Byrne of Airborne In.
strument  Laboratories,  and  determines
mpedance by sampling the magnetic and
clectric fields of a transmission line,

In=trument  offers direet hupedance
readings from 2 to 2000 ohms, - pri-
mary frequenes range i 50 10 300 me, bin
it iz useful at frequencies up o 1000 nu
and down o 5 me. Madel 6084 vht signal
generator and 8034 vly hridge: Hewlett.
Packard Co.. 305 Page Vill Rowd, Palo
1o, Calif.

)
T

H-P vhi signal generator (above).

Sweep Signal Generator

senerator has been de-
television

A SWEEP s1GNAL
signed  for servicing M and
receivers,

Instrument  ineorporates  electronically
controlted sweep cirenits, Has an FV
sweep range {rom U to 600 kv telovision
sweep, O o 15 me. Fundamental output
frequencies range frone 2 1o 230, in four
bands.

Outpat is at least 10 millivoli~ on all
bands controlled by an attennator, Dunhle
<hiehling is nsed 1o present signal leak-
age and good frequency stability s said
1o be assured by a voltage regulated power
supply.  Wide-range phasing control per-
mit~ adeguate adjustment for single “seope
response  curve. Voltage for driving  or
ynehronizing  horizontal “scope deflection
is provided, Radio Tube Division. Svl-
vanin  Kleetric Products, Inc.. 500 Fifth
dre. New Yorl 18, N, Y.
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Crystal Calibrator

A erRYSTAL CALIBRATOR has been designed
for the frequency calibration of signal
generators,  transmitters, receivers, grid-
dip mweters and other equipment in the
range of 250 ke to 000 me. The frequency
accuracy is said 10 be +0.001¢.

Unit, a duakpurpose calibrator, provides
a test signal of crystal-controlled  fre-
queney, and has a self-contained receiver
with a sensitivity of 2 microwatts,

A new cirenit arrangement utilizes the
cross-madulation producets of three separate
oscillators operating at the  fundamental
frequencies of 250 L0 and 10 me.  This
system ds =aid 1o extend the nsable range
of harmenic {requencies far beyond that
of previonsly available equipment,

Dimensions: 6" wide, 8" high, 3
deep—Model 1115 Measurements Corp.,
Boonton, N, ).

"

Measurements crysial calibrator.

Modulation Monitor

AN ik wENT For veasase the fre-
queney departure of M emergeney  ser-
vices  transmitters  under modulation  has
heen announced. Designed 1o cover con-
tinnously 30 to 30 me, 72 to 76 me, and
1532 to 162 me in {four bands, making it
possible for the one instrnment to be nsed
in checking transmitter~ on wildely  sep-
arated frequencies or on different bands.

Coarse and bne nming controls permit
precise adjustment to the carrier trequencey.
Fither npward or downward =wing can be
measured up 1o 20 ke with an aceuracy of
better than sme kiloeyvele wn 17 meter.
This meter is also nsed as a toning indi-
cator.  An audie outpat is provided so
that the instrument may be used as an
aural memitor or a visual monitor when
nsed inconjunetion with “scope. The sen-
sitivity of the instrument i= said 10 make
possible measurements with less than 1
mithivolt  present on the  antenna  ter.
minals.—VWodel WD.25: Browning Labora-
teries, e, Winchester, Mass.

Browning modulation monitor.
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Production dids

Rubber Anode Connectors

ANODE cONNECTORS ean now be processed
by injection melding, the manofacturer
claiming that the process enables them to
hold  closer  dimensions, tulerances  and
greater unifonity in prodoction than has
previously been possible, A ~pecial tele-
vision rubber componnd has been devel-
opedl to provide heat resistanee, corona
resistance  and  high  dielectrie,  Special
aging chemicals are said to aflord good
flexibility after prolonged use.~—Vinnesota
Rubber and Gasker Co.. 3630-T Wooddale
Ave.. Uinneapolis 16, Minn,

'&u Qo

Injection molded rubber anode connectors.

Test Clip

A 1EsT cLIp for testing assembly line prod-
uets and for experimental apparatus in labs
has been produced,  Can be permanently
monnted on the panel of any test equip-
ment or, for enedime applications, can be
mounted  temporarily.

Said to require ne additional operation,
snch as opening or closing jaws. Leads are
slipped in or ot of clamp type jaws,
spring action holds wire until the operator
pull= out the lead.

Tension of the spring action is adjusted
by tightening a hex nmt that mounts the
elip to the panecl.  Two hex nuts are
inelided  with  each  elip  for mounting
purposes and wire attachment,—Gravhili,
4324 W, Madison St.. Chicago 24, 1.

Aluminum Elecirode

Arvamixesm ELeernobes which are claimed
to have the highest tensile strength of
any aluminnim electrode ever made, 31,000
psi. have been produced.

Material is said to hendle almost as
casily as a mild steel eleeirode, Weld
puddle is visible ar all times, because
there i> said 10 be no blinding smwoke to
sereen the work,

Rad is said to deposit metal rapidly and
emoothly, with good color mateh and cor-
rosion resistance. It is available in Ys-inch
and  3/16-inch  sizes.—FEutectrode 2101
Eutectic Welding Allovs Corp., 10 Worth
S, New York 13, V. Y.

Flexible Shaft Machine

FLEXBLE suart tscunvtes which can be
hung tp on the bench or mounted mder
the bench have leen annonneed. Flexible
<haft nims in a metal casing reinforeed
with oil-resistant neaprene,

A choice of five handpicee types i
afforded, pencil-size or larger, all with a
quick-detachable  feature, permitting  the
use of different types on the same ma-
chine.  Motors are rated 1/15 hp—-Series
900: Foredom Electric Co,, 27 Parl: Place.
N YL Gy
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Power Screw Driver

A rvowenr serew bprivErR  has been pro.
dueed  for  high-speed  mass  production
lines.  Features hopper feeding, driving
speed of mure than one serew a secomd in
the smaller  sizes,  uniform  tightening
torque and a minimum of down time for
conversion or adjustnent,

Practically all types amd  stvles  of
<erews in slzes ranging from No, 1oa 4
o %" ox 7, are accommudated by the
hopper and driving spindle of e driver,
In~tallation of the unit consist= of plug-
sing into a [0-volt omtler and connecting
to a compressed air sapphy line,

Operation of the driver involves place-
ment of serews in the hopper, locating
the part to be fastened bencath the driv-
ing spindle and lightly pressing air pedal
to drive the serew, Hopper feed positions
ecach serew  properhy for traveling down
the track to the hit where the serew is
held in place antil one or two threads are
engaged. As the desired 1orque is reached
the cluteh  disengage-  automnatieally,
When the operagor releases the foot pedal
the spindle returns for another screw.

Breaking or searring of work is said
to be eliminated hecause the  antomatie

clinch  prevemts  over-tightening  of  the
serew. Another feature is raid 1o be the

mechanism which enables the operator to
relcase a jam caused by a wrong-sized
serew without delay or damage 1o the ma-
chines—Shaleproof  Ine.  Division  of
Hlinois Tool Works, 2501 N. Keeler Ave.,
Chicago 39, 1.

Shakeprool power screw driver.

15 Comact Connector

A MINIATERE |3 €CONTACT connector is now
being marketed.  Oxver-all dimensions of
eomnector, whieh mway Le procured  with
or withowt shell mounting, are *3"x115":
the =hel is 1557 high.

Conneetors are molded of high grade
mineral filled diclectric. Female contacts
are of bervllimn silver plated: male con.
tacts are of silver plated brass,  Cables
up 1o 97167 can be aceommodated by the
mannting shell—Admerican Phenolic Corp.
Chirago 30. Nlinais.
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Reinfarced Fibre Tapre Strap

A crvaMep paper tape featuring reinforeing
filires which min 1the long was of the 1ape.
sandwiched  between two layer~ of Kraft
paper, aflording a tensile <trength of 180
pounds for each inch of width i+ now
available,  Made in width- from 1. 1 2",

Tape is said 10 he so <trong that it need
be used only at the points where special
reinforeement i needed. [t has heen
fund  possible to <eal  containers with
thiree hort ~trips. top and bottom.—Tape-
Strap:  Mid-States Gummed  Paper Co,,

2515 N, Damen Ave, Chivago 8, 1,

Sealing Zenith Radio export carions with

Tape-Strap. Operation is said to take one

minute in comparigon to four minutes required
to seal and strap with metal.

Electrical Cable Reels

A rorrssee ReEeL for the handling and
tratsporting of heavy electrical vables has
been designed,

Available with a 2-wheel hand ruck,
consisting of a handlebar and <eparate
aale with twoe rubbertired wheels. Can
be used without the hand truck: twin han-
dles of combination handle and cord gnide
are said 1o make two-man carrying ot
heavy cable a simple operation,

Feature of reel frame ic welded tubular
steel eonstruction with supports as sled
runners to facilitate moving the reel in
and out of trucks, tool room= and abomn
the job location.

Reel is rated at 75 amps at 220 volts and
is designed for use witl any phase current.
A colleetor ring permits winding or un-
winding of cable without interrupting ser-
vice.  Rings are of heavy beryllinm copper
with double  constant  contact  brushes
seated in a phenolic casting and housed in
metal,  The reel comes with either 3 or 4
collector-rings as standard.

Capacity of the reel is governed by the
<ize cable nsed,  Examples of capacity are:
300" of M diameter No, 12, four condue-
tor cable, or 32000 of two conductor
shiclded microphone  lead  cord.—Wodel
3000 Powercel: Dept. A108. Industrial
Electrical Works., Omaha. Nechrasha,

Polvethylene Extrusions

PropretioN  oF  POLYETHYLENE  FILM,
~heeting and seamless Hat tubing has been
announced.

FFilms and tubing are «aid te permit ap-
plication as protective sheeting, electrical
insulations.  ote—lrvithene: Fibron  Divi-
sion, Irrington Varnish and Insulator Co.,
Treington J1. XN, L

TeleVision Engineering. April. 1950
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Veteran Wireless Operators Association News

Personals

Froat VRO owvtiek, Pierre Boucheran,
has eome an extremely imteresting memo,
commenting on the value of the news pro-
vided in these eolumns, particularly  for
those shmewhat removed from the centers
of activities. and reviewing, ton. some of
his experiences dluring the past forty-odd
vears in the wireless business, PB revealed
that he was one of the first hams in New
York City, along with Armstrong, Eltz,
Hhidson and Vermilvea, way hack in '08.
Four vear were spent in the amatenr
fickd and in 1912, our goml friend, who
i~ now with WG, Fort Wavne, Indiana,
a~ general manager, secured a Certificate
of Skill (N, 1500 from the Departiment
of Commerce. In August of 1hat vear, he
went o osea a- a wireless operator on the
S8 Camagoey of the old Ward Line, under
the ore time United Wireless Telegraph
Company setup. For five vears. PB sailed
the seven <cas until World War 1 in 1917,
when he enlisted in the U, S, Naval Re-
serve Foree as an Fleetrician, Second Class
(Radier. He remained in the Naval Re-
serve between the two wars and  when
World War 1l broke, he was called back
to active dutv, Last vear, he retired his
enmmmis~ion as a Captain in the USNR.
It was certainlv good to hear from PR,
who i= by the wav, a life member of the
association, and we hope that he will be
reporting to us again in the not-tno-lis-
tant future. , ., From E, €, Page, annther
AWOA oldtimer. has al-o come quite a
veview of his activities in the art, which
Iegan in the davs of "15. when he started
pounding brass as an amateur. After three
vears of this activity he set up operation
of experimental station YNBF and in 21
conducted early experiments with 1000w
vadiotelephone transmitters v 100 meters,
Between 20 and "2, Page served as a
commercial radio op for the American
Marconi Co, and RCA during the sum-
mers on the Grear Lakes. In "210 he be-
came a laboratory assistant to Dr. Ray
Hall. who was engaged in the development
of high-speed radiotelephone reenrding de-
viees. Tn 22, ECP joined the test labora-
tories of Schweitzer and Conrad as an
assistam engineer. In 1923, Page had two
jobs, one as the manager of 1lie radio ser-

SUPER-POWER BEAM TRIODE

nat— i

Dr. L. P. Garner, head <f the RCA Lancaster
tube plant's advance development section,
directing the lowering of the anode-envelope
assembly of the 5831 which has a 500 kilo-
watt output, due largely to the arrangement
of electron optical systems which constitute
the heart of the new iube, This design in
effect concentrates 48 separate triodes in
relutively small space,

TeleVision Engineering. April. 1950

vice department of Westinghouse in Den-
wer, Colorado. and the other a- a radio
operator at KFAF, Sulsequently, he be-
came manager of the wholesale radio de-
partment of the Central Fleotrie Chompany.
who were GUE. distributors in Chicagn. In
the vear 24, Page decided to hecome a
bit of an alventurer and became the chief
radio opevator on the yacla Big Bill, which
satledd to the Siath Seas, The condueting
of shortwave experineents, under e diree-
tion of the VRRLE and Zenith Radio were
his per projects. Shortly thereafter, Page
hecame ehief operator of WEAS in Elgin,
IHinvis, For one year. he also served as
chief engineer of WBBM. and in 1925
became involved in the design. construe-
tion, and installation  of  broadeasting
equipment. During a period of three vears,
the transmitters of WSBT., WIID and
WIBT. in Chirago. were all designed and
built under his direction. Fransiitters in
Laramie, Wyoming (KFBlU), and in St
Louis. Missourt (KFEQVY, also were built
under  his  jurisdiction. In 1928, Page
joined the firm of E. A, Beans, during
which he =upervised the building of sta-
tions in Chicago. Fort Wavne. Somth Bend
and Shenandoal, lowa, The vear 1932 saw
Page in business for himself, 1aking over
the E. A, Bean nrganization and fonnding
his company, E, (, Page Engineers, In
1937, he formed a partnership with George
C. Davis, who was at that tune a hearing
engineer of the FCC In February of "12,
he received his commission  as  Captain
in the Signal Corps. and for three years
was actively engaged in a variety of opera-
tions thronghnut  the world, inchuding a
mission wiib British Field Marshal Alex.
ander. serving as Staff Oflicer Fireless.
and was= responsible for all the radio plans
in the operation known ax Husky. em.
ploved during the Sicilian Invasion. After
leaving the service in "15, he hecame vice
presiddent in charge of engincering of the
Mutual Broadeasting Svstem, Two  vears
later. he resigned and returned to private
practice in the parinership FE. . Page
Consnlting Engineers, which, we are happy
to report, has had significant success,

FIELD POWER CONTROL UNT

g .

A power control unit designed for mobile
television pickup equipment, which provides
power consumption readings and permits
regulation of both input and output voltages
from a central point in the mobile unit. Il is
said to be capable of operating from any
two-wire system providing input vollages
between 100 and 120 volts, or between 200
cnd 220 volts, 60 cycles at § kva. Unit is
shock-mounted and designed for mounting in
the television truck.
(Courtesy RCA)

www americanradiohistorv com

TV Broadcast
Equipment

Projection Equipment

A SUPERSPEED TYPE PrRoJECTOR, whiclh fea-
tures an extremely fast pulldown mechan-
isnn is now avaidable. Projector has an
intermittent  =procket  which pulls  down
in appronimately 2,000 microseconds, thns
effectively reversing the present light-dnty
evele and allowing puthdwwn during the
blanking period of the mbe.,

Projector can he used as a direct pro-
jeetor for an image orthicon camera pick-
up. providing a fikm chain, which it is
claimed, is free from the spurivus signal
and shading problems inherent in presemn
iconoscope  pickup  chains,

Projector ean al=o be unsed as a back-
ground  projeetor  for studio  production,
Moving scenery can be projected upon a
translucent sereen behind the actors,

Projector is available in two models:
a universal model. monnted on a movable
pedestal, equipped with a 100-watt lamp
for direct projection 10 image orthicon
equipment, and a 1000-wart lamp for rear-
screen projection: heavy-duty maodel ped-
estal-monnted and equipped with an are
light and 1000-watt prejection lamp for
rear-screen projection up to 12 x 15
DuMont-tfolmes Superspeed; TV Trans-
mitter Division, Allen B. DuMont Labs.
1008 Main Arve,, Clijton, N. J.

Plastic Tape Reels

PrasTic wveELs for tape recording machines
lla\'c l'f'f’ll prﬂllll("'ll‘

Reels. which are said to be meisture-
proof, are obtainable in 3 and 7" diame-
ters for Y tpe.. Amerline, Ine., 1753
\. Honore St., Chirage 22.

Field TV Camera Chain

A LIGHTWELGHT  ficld  television  camera
chain, which incorporates a 5820-imayge
orthicon, is now available. Tlas an elec-
tronic view finder nnit which plugs in and
elamps to the camera mmit.  All units are
packaged in siitease type containers of
approximately the same size.-—Type (CV.2:
Polarad Electronies Corp., 100 Metropoli.
tan Are., Brookhva 1, N},

Polarad Electronics field TV camera chain.
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"FIELD TESTED

Installation Information on

TV and FM

RECEIVING ANTENNAS

TV ... FM Antenna Installation

by IRA KAMEN,

Manager, Antenaplex ond TV Dept., Commercial Radiec Sound Corp.

and LEWIS WINNER,

Editorial Director, Bryan Davis Pub. Co., Inc.; Editor, SERVICE and TELEVISION ENGINEERING

The only practical book on the all-important item in TV and FM reception . . . based entirely on actual
experiences in the most active TV and FM areas in the country. . .. Over 35,000 words of vital data with

Installation Tools

Antenna Installation Procedures
Securing 12-Channel Coverage
HF Antenna Installations

TV Interference

over 130 photos and drawings.

TEN CHAPTERS COVERING:

Fringe Reception

Master Antenna Systems
FM Antennas
Installation Business Practices

Tricks of the Trade

The first book in which you'll find complete design and installation information on every type of TV and FM
receiving antenna. . . . Contains detailed illustration and subject index for rapid reference.

VV ““The best hook on the market at this time
dealing with the problem of television antennas
and sntenna installation . . . If more Service
Men would read this book, it would help them
considerably in making better installations and
providing better television reception for their
customers.”"—AM. J. Shkapp, President, Jerrold
Electronics Corp.

VV “Will recommend it to all the Service Men
and technical people ! meet."—Charles Cahn,
Field Service Ewgineer, Bendix Radia.

Send me a copy of TV.. .. FM Antenna Installation, post-
paid, for which | am enclosing $2.00.

{Plesse print)
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BRYAN DAVIS PUBLISHING CO., INC., Book Dept.
52 Vanderbilt Avenue, New York 17, N. Y.

VvV “Well organized and illustrated. very com-
plete and up-to-date, carefully detailed. It will
definitely improve the sbility of the man who
studies it and therefore is mighty useful to a
firm like ours."—Hamilten Hoge, President,
United States Television Mfg. Carp.

VYV "“Will certainly fill a long.felt need for some
practical information . . . sincerest comgratula-
tions."—Georte P. Adair, Former Chief Engi-
neer, FCC, and mow Consultant in Washington,
D. C.
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VvV “A thorough-going compendium of the in-
stalling art . . . Going to recommcend it highly
to our Service Control Department and ovur
service organizetions.”' —Ernest A. Marx, Gen-
eral Mawager, Television Receiver Sales Divo.,
Allen B. DuMont lLaboratories, Inc.

vV “Informative and extremely well written.”"—

R. Morris Pierce, Vice President in charle of
Engineering, WIR. WGAR, KMPC.

AT YOUR JOBBER
OR ORDER DIRECT
-—
: Price $2 Post Paid

TeleVision Engineering. April. 1930
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Personals

Industry Literature

Lynn €. lolmes, who has been  senior
electrical engineer in the Stromberg-Carl-
son research laboratory since he joined
the company in 1943, has been made asso-
ciate director of research and will share
with director Benjamin Olney the guidance
of the firm’s rescarch activities.

Roy D, llaworth, Ir.. is now manager of
product development of the Carbide Al
loys Division of Atlegheny Ludhim Steel
Corp.

Haworth was formerly employed by Ar-
mour Research Foundation in Chicago as
supervisor of abrasion research,

Roger Bowen, formerly with the U, S, Sig-
nal Corps.. has become chief engineer of
Cannen Flectric Development  Company,
Lo« Angeles, Calif. 1), Frank Jackson, who
has been acting chief engineer since the
death of Edward Neifing in 1917, will
continue in the engineering department a-
chief assistant v Bowen.

Roger Bowen

Dr. Anmtenio R. Kodriguez has become
head of the ceramie laboratory of the
Fleetrical Reactance Corp.. Franklinville,

Dr. Redrignez was fonmerly  research
engineer for the American bLava Corp.

James 1. Fouch ha- been named mana-
ger of the Cinema Engineering Ca,, Bur-
bank, Calif.

J. L. Fouch

D. Y. Robinson is now a rep in New York
for the Webster Electric Company’s sonnd
division. at 317 Madison  Avenne. New
York “if).

C. A. Lander has been named plant man-
ager of the Toledo Dorr-Westwood  imit
of Kimble Glass Division, Owens-FHlinois
Glass Co., Toledo, Ohio.

Ernest Kohler, formerly with  Ravilieon,
has joined the engineering staff of the Oak
Manufacturing Co.. Chicago. )1l

Falter L. Poor. chairman of the board
of Svhania Electric Produets, Ine. died
recently,

At the time of his death, Mr. Poor was
a director of the Sound-Seriber Corp..
New Haven, and member of the Commit-
tee on Corporation of the Development
Fand-of MIT,

TeleVision Engineering. April, 1930

Soldering Specialties, Summit, N\, 1.. have
published a 1-page bulletin, How To Speed
U'p Soldered Assemblies With Solder Pre-
Forms.  Arranged to tell the what, how,
and when of the uses of pre-formed solder
shapes, Has a special illustrated chart
whicl shows applications in diverse fields
and instances,

Cinema FEngineering Co., Burbank, Cal.,
has issned a  36-page  eatalog,  TIAX,
covering precision wire-wonnd resistors and
resistive  devices  for  soamd equipment.
Charts, tables, photographs and schematic
drawings are featured,

The Insulution Manufacturers Corp., 365
W. Washington Boulevard, Chicago, 11,
have prepared a 128-page catalog. describ-
ing tapes, tubings, sleevings, varnished
cloths, mica, paper-, plastics, cordage, ete.

The Chemical Manufacturing Division of
The M. W, Kellogg Company, P. 0. Box
169, Jersev City, N. J.. have released a
technical bulletin, 1-12-19, describing the
physical and mechanical properties of
KEL-F.  flhorocarbon-type  thermoplasiie,
Data include information on physical prop-
erties and water vapor transmission rate of
KFL-F film, as well a~ tables concerning
some of the characteristies of the material
when plasticized  with  {ow  molecular

KEL-F.

The Barry Corp., 1795 Ridnev Si, Cam-
bridge, 39, Mass.. have issued  catalog
302, whieh ilustrates and deseribes unit-
type air-damped Barry-Mounts and mount-
ing bases nsed to proteet electronie equip-
ment against shock amd vibration eneconn-
tered in aireraft applications.  Listings in-
clide unit - monnts and bases conforming
to L. S, Government specifications, Pre-
sented are photos and alimensioned draw-
ings, plus tables of available load rating-,

Electro-1 ofce, Ine., Buchanan, Mich.. have
released a buolleting No, 86, jHnstrating
and deseribing the E-V 3335 blasi filler de-
signed for e with E-V madels 630, 635
and 603 dynamic micraphones,

Ward Products Corp., 1323 E. 15 St
Cleveland 3. Ohio., have pulldished a 16-
page booklet, The Story ol the Magie
Wand.  covering  anterma  development,
theory of propagetion and {ransmission,
hasic antennas. parasitic arravs, all-chan.
nel antennas, high-gain  broad-hand  an-
tennas. indoor antennas, unidirectional all-
channel  antennas. matching and  bulanc-
ing, transmission lines, and conical an-
tennas

The General Radio Co.. 275 Massachnsetts
Avenue, Cambridge 39, Mass. have re.
leased a civenlar deseribing Fariee volt-
age controls,

The Hewlett-l'ackard Co., 393 Page Mill
Road, Pale Alto, Calif., have released the
sevently assne of the 11 Journal in which
appear~ a deseription of 3 10300 me AN
signal generator.,

The Ward Leonard Eleetric Co., A1, Ver-
non. N. Y. have released an assortmem
af bulletins covering ribbon resistors, mul.
tipele midget relays, speed regulators, ae
manual starters. and ¢c magnetic starfers,
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TYPE “DP” SERIES
for Rack & Panel

&
i
2

Type DPD —Pin and Socket

CONNECTORS

Type
DPD with
Socket
Insert

Type
DPD with
Pin Insert

DPB with twinax
contact on program
monitor for radio.

This type series of Cannon Electric Con-
nectors contains a wide range and many
variations of rack and panel connectors
for radio equipment, quick-disconnect
and instrument applications. For engi-
neering data, write for DP Bulletin; brief
data are included in tne C48 Catalog.

Cannon Electric also manufactures sig-
nal equipment for hospitals, industrial
plants, schools, institutions and many
other electrical specialties such as con-
duit fittings, D. C, Solenoids, fire alarm
relays, cable terminals, indicator, path-
way and pilot lights, etc., etc.

Address Cannon Electric Development Co., Divi-
sion of Cannon Manufacturing Corporation. 3209
Humboldt Street, Los Angeles 31, Calif. Canadian
offices and plant: Toronto, Gntario. World ex-
port: Frazar & Hansen. San Francisco.

cannen €Y suaerane

e
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BIRTCHER

STAINLESS STEEL - LOCKING TYPE

TUBE
CLAMPS

Stainless Corrosion
Steel 1) Proof

83 VARIATIONS

Where vibration is o problem, Birtcher
Locking TUBE CLAMPS offer a foolproof,
practical solution. Recommended for oll
types of tubes and similor plug-in com-
ponents.

More than three million of these
clamps in use.

FREE CATALOG

Send for samples of Birtcher stainless
steel tube clamps and our stondard cata-
log listing tube base types, recommended
clamp designs, and price list.

THE BIRTCHER CORPORATION

5087 KUNTINGTON DR. LOS5 ANGELES 32

FOR YOUR TV PRODUCTS
SELL THE ENTIRE TV MARKET

n
TeleVision
Engineering

Complete market coverage—
maximum reader interest—

absolute editorial focus.
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Briefly Speaking . . .

'V was quite a featured item an the 1950
conference of the NAB at the Haotel Ste
vens in Chicago. With exhibit after exhibit
displaying a variety of TV des lopmen

the large exhibition was tenl television
howplace, Ou view  wer wch advance
nents ds flving-=pot scanner for repuo
Jncing 27 square slides. M=o om exhibit
wa device called a Genlock, designad
1o permit =tations 10 switch, lap digsolve
and  superimpose  remole programs  with
tudio programs witlu phase adms=tment
problems. LTV ensational expansion
received an intrigni newtary  from
Dr. W, R G Baker, during the reeent
visit of the International Radie Con=ulta-
tive Committee, Reporting 1o the Torty-odd
representatives from tifteen nations, Do
Baker said: “The growth of the television
indnztry from infaney 1o a billion-delia
Iginess in a period of e vears has been
the mo=t rapid of any indnstvy in onr re
cent history, This indastry hazs erown fa
more rapidly than e automobile and re

frigerator  indnstries.  Uven radio, which
xhilyited plenomenal growth eurve in
its carly vears. 1ook ahour twice ling
i reach comparable vohme,” . . . Tel

vision was algo a major snbject ar the
seventh annnal conference of the 130
RMA and the Canadian RMA  held i
Oneliee. Chairman Max Fo Baleom of the
BM A television  connmittee  and RN
prexv. R € Cozgrove presented com-
prehensive report on the color televisinn
hearings in Washingion. . Several un
nsnally interesting and informative report
on components and equipment have heen
prepared by the National Burean of Stand
ards. In one reporl appears an analysis
ol a recording microwave refractometer.
an instrament whicho measures and record:
small  dilferences  in - lrequeney  bhetween
two resonant cavities.  Developed by George
Birnbamm. the inztrament can be adjusied
aver g wide band of microwave fregnencies
for incasurement of dielecirie constani= of
Jossless gases and changes in the dieleetric
constant of such gases and very low-loss
liquids and  solids.  Another  report  de-
seribee a method of improving the per
formance of eertain 1vpes of thickness
hear quariz plates by coaling (heir sm
facez with an inert matervial. In a third
report appears a review of an instrument
whicli provides an instantaneous  visual
display  of 1nbe’s characteristie-.  Devel
oped hy Milon L. Kuder of the Borvean,
the deviee, aciually a enrve gzeneralor
ploig directly an a sereen of a “scope th
family of plate eureent versos plate voliace
curves for any feeeiving lubwe, o The
oS0 Army Signal Corps has anneanee
the develapment of a mili

f-mierosecond
pulse generator. . . . The 1950 convention
of the Arned Forees Communications A

soctation will Lie held in part at Fori Mon
month, New Jersey, and in the Hotel Com-
modore. New York Citv. The New York
City dates are May 12 axd 13, Chailes
singer. assistant chief enginecr of WOR.
priwcuted a talk on the constrnetion prob-
lems enconntered doring the bnilding of
WORTV before a joini eeting of the
AL and IRE in Y. City. Eigh
popdar modets of Government-surplne FAI
receivers amd transmittees are deseribed in
a manual issued by the Othee of Technical
Services of the U, S, Depariment of Com-
wmerce. The Work:hop Associates, Ine.
have moved into a new huilding located
n Crescenmt Road.  Needham  lleights,
Mase
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¢ Dynamic Mutual Conductonce . . .
Readings in Micromhos,

* Permits choice of 3 A.C. signals, .25,
.5, and 2.5 volts,

* Vernier odjustment permils occurote
setting of grid voltage.

¢ Optiona! self-bios arrangement.

* Provision for insertion of plate milli-
ammeter for measuring plote current.

¢ Seporate A.C. meter measures line
voliage at all times.

* D.C. grid bias and D.C. plote and
s¢reen voltages.

¢ Tube life and gas test for accurate
matching of tubes.

U ?’es?s oll tubes normally encountered
in all phases of electronic work.

* Designed with professional accuracy

for engincers and engineering tech-

nicians.

See the Model 539 at your jobbers or

write for additional information todoy!

T4e HICKOK ELECTRICAL
INSTRUMENT COMPANY

10528 Dupont Ave., Cleveland 8, O.

Ot ]
1910 /Q 1950
znm.awwty
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...And THOMAS Has An Engineering Team

that cooperates to the fullest with television receiver manufacturers
to produce a unit that will more than meet the increased competition.
Buyers discriminate more and more and only the best tube on the market
will sell. Write or phone for full information now. For the finest pic-
ture, use the finest tube — THOMAS!

SEE US AT THE CHICAGO PARTS SHOW, HOTEL STEVENS, DISPLAY ROOM 546-A.

THOMAS ELECTRONICS, Inc.

Passaic, New Jersey

118 Ninth Street

www americanradiohistorv com
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for Measurements of POWER - VOLTAGE * IMPEDANCE
ATTENUATION * STANDING-WAVE RATIO up to 3,000 Mc

This new line of U-H-F Measuring Equipment is the most complete General Radio has
ever offered. Avatlable are a large number of coaxial parts for simple and rapid
assembly into a number of different measurement set-ups.

For the college laboratory, research and development laboratories and consulting engi-
neers, and for measurements in the proposed U.H.F. T-V Band these Tvpe 874 components
offer an inexpensive and versatile means for making accurate determinations of:

OSCILLATORS — Pawer autput - Cutput Impedance - Wavelength
AMPLIFIERS — Gain - Input and Output Yaltage & Impedance
COMPONENTS — Stonding-wave Rotia and Impedance

The complete line of parts is shown in the illustration. It includes foundation elements such
as basic universal connectors, cable connectors, panel connectors, adaprers for other ty])es
of connector and patch cords; fixed and adjustable line elements as air lines, 90-degree ells,
tees, adjustable tuning stubs, adjustable lines and rotary joints; 500- and 1000-Mc¢ low-pass
filters and coupling capacitors, and a number of terminarions, coupling elements and
attenuators.

Throughout the entire line the characteristic impedance is 50 ohms wherever possible.
The wide frequency range of 300 to 3,000 Mc is covered by all of the parts; many operate
on lower frequencies and up to 5,000 Mc.

If you plan any work in frequencies up to 3,000-5,000 Mc¢ you will find this new line of
G-R measuring equipment of great help.

WRITE FOR FORM 722-A FOR COMPLETE INFORMATION

&> GENERAL RADIO COMPAN

90 West St., New York § 920 S.”Michigan Avp., Chicago 5 1000 N, Seward St.; Los Angeles 38

Cambridge 39,

Massachusetts
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