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Before Any Other
Consideration

F THE several factors that enter into the use
O of published media, the distribution of the ad-
vertisers’ sales messages, as governed by the
selection of media, can of itself decide the success or
failure of the advertising investment. That is why in-

tegrity of circulation is the first consideration with ex-
perienced space buyers.

The emblem shown above stands for the FACTS
that make it possible for advertisers to select the right
media and to know what they get for their money
when they invest in publication advertising. It is the
emblem of membership in the Audit Bureau of Circu-
lations, a cooperative and nonprofit association of
3300 advertisers, agencies and publishers.

Working together, these buyers and sellers of ad-
vertising have established standards for circulation

values and a definition for paid circulation, just as
there are standards of weight and measure for pur-
chasing agents to use in selecting merchandise and
cquipment. In other words, A.B.C. is a burcau of
standards for the advertising and publishing industry.

A.B.C. maintains a staff of specially trained aud-
itors who make annual audits of the circulations of
the publisher members. Information thus obtained is
issued in A.B.C. reports for use in buying and selling
space. Alladvertisingin printed mediashould be bought
on the basis of facts in these reports.

This business paper is a member of the Audit Bu-
reau of Circulations because we want our advertisers
to know what they get for their money when they ad-
vertise in these pages. Our A.B.C. report gives the
facts. Ask for a copy and then study it.

|7 SOME OF THE AUDITED INFORMATION

fi iMN A.B.C. BUSINESS PAPER REPORTS

SEND THE RIGHT MESSAGE
TO THE RIGHT PEOPLE

Paid subscriptions and renewals,
as defined by A.B.C. standards,
indicate a reader audience that
has responded to a publication’s
editonal appeal. With the interests
of readers thus identified, it be-
comes possible to reach specialized
groups effectively with specialized
advertising appeals.

or business.

How much paid circulation.

How much unpaid circulation.
Prices paid by subscribers.

How the circulation was obtained.

Whether or not premiums were used as
circulation inducements.

Where the circulation goes.
A breakdown of subscribers by occupation

How many subscribers renewed.
How many are in arrears.

TELEVISION ENGINEERING

A.B.C. REPORTS — FACTS AS THE BASIC MEASURE OF ADPDVERTISING VALUE

TeleVision Engineering, March, 1950
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The New
Du Mont-Holmes

SUPERSFPEELED

Projector |

# Sets new standards of performance, ulility and econ-
omy for TV station operation. Provides a means of {ilm
pickup that approaches the conirast and clarity char-
acteristic of studio productions.

# DIRECT FILM PROJECTOR

Used with a Du Mont Special Image-Orthicon film pickup to
give sfudio clarify to movies and teletranscriptions.

# BACKGROUND PROJECTOR

Brings dramatic moving sets and backgrounds into any
studio. Eliminates costly and cumbersome sets and back-
drops.

For information on the Superspeed Projector or other
Du Mont Telecasting Equipment write, phone, or visit.

© ALLEN B. DU MONT
LABORATORIES, INC.

—-— 2 w= - e
8N A, fav '_4".‘
-y}

FLYING SPOT SCANNER ‘. g -

ACORN TRANSMITIER

RF WAVEFORM MONITOR

““M“NT o wiith e Horceit sve foboviivine

ALLEN B, DU MONT LABORATORIES, INC., TELEVISION TRANSMITTER DIVISION. CLIFTON., N. J.

TeleVision Engincering. March, 1950 3
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COMPANY Collingdale, Pennsylvania

TeleVision Engineering, March, 1930
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The Newspaper

that the “Savannah’ delivered

The first steamship to cross the Atlantic, it is
said, brought back a newspaper containing the
report of a famous European scientist “proving”
that practical marine propulsion by steam was
impossible.

That, of course, was in the knee-pants days
of the Scientific Age. Today, it would be a
rash scientist who would apply any such label
to a proposed development. “Unknown” or
“yet to be proved" perhaps, but not *impos-
sible.” Imagination is as much a part of modern

o A

|
R

research and engineering background as phys-
ics or mathematics.

In electronics alone, a generation of progress
was crowded into a few hectic war years. Prod-
ucts not known — for jobs that had never
been done—became commonplace. Yat all of
this represents only a fresh beginning . . . not
an end. As in the past, Sprague research con-
tinues on the assumption that even the best of
today’'s components are only test models for
tomorrow’s even more difficult assignments.

SPRAGUE ELECTRIC company

North Adams, Massachusetts

PIONEERS .~
i I

N ELECTRIC AND ELECTRONIC DEVELOPMENT

GLASS-TO-METAL SEALS, pioneered by SUBMINIATURE Sprague molded Prokar® co- SPRAGUE KOOLOHM® RESISTORS, wound
Sprague, hove paved the wayto new and higher pacitors, rated for —50°C. 10 +125°C. opera- with ¢ceramic insulated wire, doubly protecied
standards of protection and efficiency in thou- = tion, ore ploying o big port in revolutionizing by outer ceromic shells, have onswered one
sonds of copacitor and resistor types. the engineering of ultr Il equip difficult resistor problem ofter another.
* 1. M. REG.
HFB-348
6 TeleVision Engincering, March. 1950
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Mareh, 1950

As Coy Sees It

Tie corLor 1ssvk and its relation to the freeze, received
quite a candid governmental review a few weeks ago, dis-
closing for the first time why the FCC has been unable
to make up its mind.

The review. in the form of an address helure the Okla-
homa University, came from FCC chief. Wayne Coy.
Commenting on one of the problems. that of interference.
which we indicated last month had been solved, Coy said:
“An engineering committee, comprised of representatives
of industry and employees of the Commission. have re-
viewed all the data available on tropospheric propagation,
These engineers spent months at this task and came up
with a report on which the Commission has based a new
allocation plan, which calls for approximately 220 miles
between cu-channel stations and 110 miles between adja-
cent channel stations in the vervhigh bands. and 200 and
100 miles. respectively. in the ultrahighs. I'n rather con-
fident that with these separations between stations we can
expect a very high quality of TV service.”

In probing the freeze. the FCC headman said: “When
the Commission stopped processing TV applications in
September, *483, it did so because of two problems (very-
high and ultrahigh nationwide-system coverage). They
were big problems. These two problems conld have heen
sotved several months ago, had it not been for the realiza-
tion that in using up such a large part of the ulirahigh
band, there will be no place left for a color TV service
in the future.”

Then the Commissioner went on to sav hat. until the
FCC can determine whether it should permit use of the
wheel system. which has undergone the longest test period
but which might be limited in reproduction possibilities,
or the use of other new syvstems only recently developed
and still under improvement. or perhaps multiple standards
for all systems. there must he a careful evaluation of ail
the factors. a study that takes time and unfortunately
affects the freeze lift. He indicated that it was hoped that
the answers might become available before the vear is out.

The before-the-vear-is-out opinion was also voiced by
none other than former FCC Commissioner E. K. Jett,
during an association meeting in Baltimore. Jett predicted
that the Commission would 1ift its freeze next fall.

With such hopeful statements, from two conservative
gentlemen. on the horizon, it does appear as if there might
be a very welcomed thaw before "51 comes around the
corner.

Closed Circuit TV
WIRED TELECASTING, in color and high-fidelity black and

TeleVision Engineering, March, 1950

white. over broad-hand circuits. unveiled at the recent IRE
National meeting in New York, introduced a striking new
trend with glowing possibilities.

First evidence of the development of such a system ap-
peared in the testimony of E. W. Engstrom. during the color
hearings in Washington. when he described the key to the
project. a 10-mm size camera. the vidicon. which in a
three-unit setup would be used for color pickup at remote
points.

At the IRF, meeting. it was learned that the vidicon, which
operates on the principle of photoconductivity. would be
able to transmit pictures at normal lighting levels and attain
a resolution of more than 300 lines. Commenting on its
sensitivity. Dr. Paul K. Weimer of RCA Labs, said that
theoretically it is possible to devise a photoconductive tube
ten limes as sensitive as the image orthicon. Describing
the transmission possibiilties of the pickup tube, Rich-
ard C. Webh. also of the Labs, declared that a 500-foot
coax line could be used at present.

Describing the future of this new maode of viewcasting,
TV pioneer V. K. Zworykin said: “Whenever danger, dis-
comfort. and remoteness militate against the presence of a
human observer, the TV camera. compact. expendable and
tolerant of wide variations in temperature and pressure,
as well as chemical fumes and harmful radiation, provides
a substitute. In education it may give every member of
a student body intimate access to a delicate operation
or a scientific demonstration. Comversely. information and
widely separated sub-stations may be channeled by this
type of television to a single central station. facilitating
problems of surveillance and control. . . . In television
development. itself, this new type of television system may
serve as a testing laboratory for new methods. And since
every link is a self-contained unit, it is not hampered by
questions of frequency allocation and compatibility.”

A paper by Honnell and Prince on a third dimensional
TV system. using the velocity modulation principle (see
page 12, this issue, for highlights of paper) gave evidence,
too. of the magic which apparently ix available with this
new nethod of transmission.

In a third 1RE closed-cireuit TV presentation, an 18-mc,
180-field, 323-line color system using a scanning disk was
displaved by DuMont. This system, it was learned. will
work with cable lengths of a thousand feet. A 12Vo-inch
receiver was used in the system. but it was learned that
a drum is now heing developed for use with a 19-inch
direct-viewing tube. a demonstration of which was prom-
ised within the next sixty dayvs,

Wired TV appears to have arrived and rung the fruitful

bell.—-L.W.

www americanradiohistorv com


www.americanradiohistory.com

TV MICROWAVE-RELAY

Figure 2 (left)
Intermediale setup fot two link relay of spe-
cial telecast where a smix-foot reflector, used
with a 7000-mc receiver, served to pick up
signals from « point of program origination
17 miles away, and a 2000-mc transmitter and
four-foot reflector was used to direct signal
to WMAL.TV 57 miles away. In this view
appears a closeup of the special scaffolding
and antennas used in setup.

Figure 3
WMAL-TV  pyramidal horn antenna as
mounted on 7000-mc¢ microwave relay trans-
mitter.

WITH REMOTE pickurs rapidly becom-
ing a key factor in the TV broadcasting
systeny, it has heen found imperative to
probe carefully the techniques involved
in the installation and operation of the
microwave links required for the ser-
viee.

Sinee most pickups present special
problems. where many variables must
be considered. there is an urgent need
for a iaximum familiarity with the
situations and their solutions. so that
service can be established in the quick-
est and most reliable, vet econoniical
manner.

For microwave-relay operation. ihe
2000. 7.000 and 13.000-me hands have
been made available. and may be used
for inter-city. stl (studio-to-transmitter
links) or mebile pickup. Exclusive as-
signment of the hands has heen pro-
vided. in each area. in accordance with
the TV hroadeast channel allocation. as
illustrated in Figure 1. In addition 1o
the cxchisive use of the frequencies
shown. it is general practice at present
to pool (i.c.. make available to all sta-
tions in the arca) any un-issued alloca-
tions. These pool frequencies are avail-
able for remote use only and cannot be
set up on inter-city or stl serviee.

While three gencral types of equip-
ment (i.e.. 13000. 7000. and 2000 me)
are indicated by the allocatiens chart,
actually only two are in general use.
The first is the readily-portable. low-
power 7000-mce apparatus, and the sce-
ond is the high-power long-range 2000-
mc equipment. TV stations with a

8

large amount of special remote broad-
cast activity generally have one or more
equipments of each type. The 13000-
mec equipment has not been offered for
general sale as yet. No doubt some
will be produced in the future, for
there ix a definite need for an ultra-
compact short-range system and this
could probably be designed most read-
ity for operation in this region.

The 7000-me Equipment

The 7000-mc equipment! normally
consists of a tripod mounted receiver
and transmitter together with portable
cotrol units for each.

The transmitter circuitry is very
straightforward, A two-stage videu am-
plificr brings the input signal up to a
suflicient level to be applied to the re-
peller of a 2K26 klystron. With full
modulation the peak-to-peak deviation
is about 10 to 12 me. wotal. A de re-
storer is provided which holds the sync
tips to a constant frequency, indepen-
dent of picture content. Regulated dc

Figure ]

Microwave frequency allocations table.

TV  13000-me 7000-me  2000-inc
Station  Allo- Allo- Ailo-
Channel cation calion calion

ot/ 13025-13050  6925-6950 1990-2008

4 13050-13075  6950-6975  2008-2025
3.6 13075-13100  6975-7000 2025-2042

7~ & 13100-13125  7000-7025 2042-2059
9-Iv 13125-13150 7025-7050 2059-2076
11-12 13150-13175  6875-6900 2076-2093

S 13175-13200 6900-6925  2083-2110

www americanradiohistorv com

voltages are used throughout and the
transmitter provides a nominal pewer
output of 100 milliwatts. A factory-
calibrated cylindrical wavenmeter is
coupled to the output waveguide and
furnishes a frequency reference.

The receiver uses the same type of
reflex klystron as a local ascillator in
a superhet circuit. with a 117 me i}
system having a bandwidth of about
18 mc. The amplified output of the if
system splits and is fed to two diserim-
inators.

The first ix used for the demadulation
of the output signal and has a conven-
tional characteristic with a linear slope
over the operating range. The second
discriminator has a specially-shaped
characteristic which ecrosses the zero
axis at about 112 mc (about 5 me le-
low the crossover of the signal discrim-
inator). The cutpnt of this diserimin-
ator is used to control an afe system
and it functions in such a manner as
to hold the frequency corresponding to
the tip of sync at a point which keeps
the video signal on the straight slope of
the signal discriminator.

The equipment may he abtained with
three different types of parabolic re-
flectors, to suit different applications; a
tripod-mounting 4 diameter reflector. a
parapet-mounting ¥ reflector and a ¢
reflector. The first is standard equip-
nient with the apparatus and is the hest
suited to portable operations, It has a

CIRCA TTR-IA/TRR-1A: ¢, W, Hansell, De-
velapment of Radie Relay Sysiems, RCA Re-
view; September, 1946,

TeleVision Engineering, March, 1950
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Squipment Operation

Extensive Tests with 2,000 and 7,000 Mc Relay Systems,
Designed 1o Bring in Special Telecasts from Remote
Locations to the Studio or Main Transmitter of the TV
Station, Reveals That Exacting Operational Procedures
Are Required to Insure Optimum Performance. Opera-
tion of Portable Equipment from Continually Changing
Locations Found to Impose More Operating Problems
Than the Fixed Point-to-Point Service. Equipment
and

Modifications Specially-Constructed Accessories

Also Found Necessary 1o Increase Control Flexibility.

by EARL D. HILBURN, Awictant Chief Engineer, WMAL, WMAL-FW. W MAL-TV

power gain of approximately 4000 (with
respect to a dipole) and a beamwidth
of about 3° (to the half-power points).

The parapet-mounting reflector is
used with the standard 4 reflecter
waveguide-feed and is intended for
semi-permanent installation at peints
where recurring broadcasts are sched-
nled. With either of these antennas,
the system provides a satisfactory sig-
nal-to-noise ratio over a line-of-sight
range of about 20 miles. The 6 re-
flector (furnished by the manufacturer}
is intended for use over longer courses.
It may be tripod-mounted for portable
use, or mounted in a gimble-ring as-
semhly for fixed point-to-point service.
Because of its weight (75 pounds) and
difficulty in handling. it has not heen
used too widely., Furthermore. the
heamwidth is so sharp (about 1347)
that stability of the mounting is a con-
siderable  preblem, turnbuckies or
braces being required to keep any
vibration of the reflector from causing
a flutter in the signal at the receiver.
The need for this type of antenna, at
least for mobile work, has to a large
extent heen eliminated by the advent of
higher powered 2000-mc equipment for
the longer courses.

During our 7000-mc remote work, a
need was found for a short-hop type of
antenna. Accordingly. a pyramidal elee-
tromagnetic horn (Figure 3) was de-
signed and constructed for use on short
hops of up to about three miles. Pro-
portions of the antenna were selected
to provide a horizontal beamwidth of

TeleVision Engineering, March, 1950

approximately 50° and a power gain
of ahout 210. with respect to a dipole.
1t was constructed of silver-plated cop-
per, and provided with a polystyrene
faceplate to keep rain and snow out of
the waveguide. Of small size and light-
weight construction. it has heen found
to be a very convenient piece of equip-
ment to have on those short courses
where transmitter power is not an im-
portant factor.

The 2000-mc¢ System
Several 2000-me  systems are cur-
rer tly on the market, all featuring con-
ciderably more carrier output than the

7000-mc  apparatus.  This  increased
power means larger and heavier trans-
mitter equipment and accordingly these
relays are generally better suited to stl
or other fixed service. The higher car-
rier power enables the 2000-mc equip-
ment to be used to advantage in cover-
ing extremely long courses, and under
certain conditions to cover short non-
line-of-sight courses. This ability, to
do jobs that could not be handled by a
single 7000-mc relay. makes this type
of system a desirable adjunet to any
mobile television operation.

In our ~tation. the 2000-mmc transmit-
ter® oecupies a total of 114” of space

Figure 4.

Cress-sectional views of 7.000-mc horn for use with 1.375 H-plane and .625 E.plane waveguide

system. The horn is constructed of 1/16” sheet copper., silver plated after assembly is com-

pleted. The flair angles in the H-plane are 34° and in the E-plane, 28° At A iz the point of

a oraze (with a smooth inside lransition) to short length of wavequide, using a two.pin
connector and knurled ring.
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Figure 5

The 2,000-mc transmitter. Left rack contains magnetron-modulator unit. special

meter panel, and modulator power supply.

Right rack contains 2,000-volt regulated

vower supply for mdagnetron.

in two table-height relay racks. draws
1.5 kw of power from a single-phase
00-cvele 115-volt supply. and weighs ap-
proximately 200 pounds. In circuit. the
transmitter dineup  includes a muln-
stage video amplifier terminating in a
4D32 power amplifier which applies the
modulating signal to the halo of a QK-
174-A package magnetron, This oseil-
lator is frequency modulated 1o a swing
of about 7.5 me peak-to-peak. with full
deviation. with a carrier output con-
servatively rated at 50 watts.  Three
power supplies furnish regulated plate
power for all stages of the transmitter.

The companion reeciver. shown in
Figure 6. occupies 387 of rack space
and weighs just over 100 pounds, It
employs a 2K28 klystron local oscil-
fator, tuned erystal mixer assembly.
and a 125-me if amplifier with a pass-
band of approximately 20 me.

At present WMALSTV s using three
different  antenna with  this
equipment.  An 8 diameter dipole and
parabolic reflector is available for max-
imum system performance.  This an-
tennas has a gain of 1280 (with respeet
to a dipole) and a 1'4° heamwidth (1o
the half-power point=y.  Fhe antenna
ix of =creen construetion 1o minimize
wind-loading and lHghtweight alloys are
used for all structural members. This
antenna s infended primarily for use
on fixed point-to-point service and s
furnished with a {lat mounting plate
suitable for holting to a tower or simi-
lar supporting structure, In Figure 7
appears a view of thiz antenna secured
to a specially  construeted  rotating
mount, which is controllable from the

systens

10

receiver-operating position.  In spite of
its bulk. this size antenna occasionally
comes in very handy at the transmit-
ting end in the field. Since it was not
intended for portable use. mounting is
a bit of a problem under these condi-
tions. In one solution. shown in Figure
8. a special stand was construeted.
Made ot .} x s and held together with
V2" diameter hohs. this stand can be
azsembled from the completely knock-
down condition by two men in abont
30 minutes. 1t includes provision for
panning the antenna through ahout 30°

Figure 6
The 2,000-mc receiver (lower half of right
hand rack) including WMAL-TV constructed
antenna-position control panel, local oscillator
and mixer panel, if and video amplifiers, and
requlated power supplies.

www americanradiohistorv com

and tilting through about 5°. without
shifting the position of the base of the
stand.

A 46”7 diameter version of the 8 re-
flector svstem is also available, This
has a gain of 320 (with respect to a
dipolet and a beamwidth of 9° (10 the
half-power pointst. This antenna has
largely superseded a solid 4 diameter
parabolic  reflector  system. originatly
furnished with the equipment. The ad-
vantages of lighter wetght and lower
windloading make the screen reflector
preferable to the solid paraboloid for
portable aperations,

In addition 1o a selection of antennas,
the uscer has a choice of transmission
lines; no  equipment i actually
mounted at the antennas and 52-0hm
coax is used to connect these to the
transmitter and receiver.  For perma-
nent installations. with considerable
separation between the antenna and the
operating equipment. rigid coax offers
the advamage of reduced line losses, In
the WMAL-TV installation, we have a
250" run of 1347, 2000-me pressurized
coax between the receiving antenna
(Figure 7y and the receiver (Figure 63,
More recent installations of this type
have employed a 747 rigid line. The
loss in this latter line is reportedly
about 2 db per 100" at this operating
frequency.

For temporary transmitter setups in
the field RG-17/U (with 6.8 db attenua-
tion per 1000 . RG-14/U (9.5 db at-
tenuation per 100°) and RG-8 U (14 db
attenuation per 1007} flexible cable
may be nsed. Constant impedance con-
nectors and adapters are available for
all of these. making it possible to use
these interchangably or in combination.
For convenience, the lghter weight
cables have been used in those setups
where transmission line losses are not
a limiting factor in the performance of
the system.

Prior Preparation Procedures

It is both costly and embarrassing to
encounter difhcultics when relaving a
picture signal from the zcene of a re-
mote telecast to the TV tran=mitter. It
is therefore cs=ential that the engineer-
ing staff be certain that the relay can
be successfully completed. hefore a spe-
cial program commitment is made. The
first step in establishing this link as-
surance is a survey.  Actually this mi-
crowave sunvey is uzually made at the
=ame time that the other plans are made
for the telecast,  In operation. repre-
sentatives of the program and engi-
neering departments visit the scene of

=Raytheon RTR-1A. Current production is
designated as type RTRIB and embodies a
number of minor maodifications.

TeleVision Engineering, March, 1950
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the pickup and determine such factors
as: camera positions, lighting require-
ments, mobile unit parking. power
availability, ete. The principal factors
which must be evaluated in the micro-
wave survey are the site for the antenna
and the course-line to the link receiver.

The site for the antenna must be
high enough to clear any local obstruc-
tions, but otherwise should be as close
as possible to the mobile unit or point
of video control. In those cases where
an unusually great separation exists be-
tween a suitable antenna site and the
video control point, an intermediate
position must be determined for mount.
ing of the microwave transmitter con-
trol. In these cases a video line must
be run between the output of the
camera switching unit and the input to
the microwave transmitter. In any
event. it will generally be necessary to
have the transmitter or transmitter con-
trol unit within 200’ of the antenna site.

Having selected an accessible site for
mounting the transmitting antenna, the
course line must be checked carefully.
If the distance to be spanned is com-
paratively short (5 miles or less}, and
the visibility is good, high-powered
binoculars or a telescope can be used
to determine whether or not a line-of-
sight course is obtainable. Assuming
the receiving point has bcen found to
be unobstructed. it is a certainty that
the microwave relay can perform to
satisfaction. Before leaving the site it
is a good idea to note the compass bear-
ing to the receiving point. or make
notes as 1o the approximate bearing in
terms of landmarks in the immediate
vicinity. Although good weather is
very helpful at the time of the survey,
bad weather or nighttime studies can be
applied. Incidentally considerable time
can be saved in orienting the dishes, if
the transmitting antenna can be set to
approximately the right bearing at the
time the initial setup js made.

Figure 8

Mount being bled for

pport of eight-

foot 2,000-mc antenna system on scene of
remote telecast.

TeleVision Engineering, March, 1950

Figure 7

Telephoto view of 225° level of WMAL-TV transmitter tower, showing eight-foot 2,000-mo
reseiving antenna on rotating mount. (Receiving ontennas to left are used in direct off-the-air
rebroadcast of Baltimore stations.)

If the weather is bad at the time of
tke survey and visibility is reduced to
where the course cannot be checked
visually, it is important then to note
carefully any local landmarks in the im-
mediate vicinity of the proposed trans-
mitter location, and then check the
course from the receiving point when
the weather conditions are more favor-
able.

If the course-line is determined to be
non-line-of-sight, the initial survey
should include a study of the horizon
from the operating site. Notes should
be made as to several possible locations
for intermediate equipment on a two-
link relay. Each of these can be in-
spected later. The selected intermedi-
ate location should provide accommoda-
tions for the necessary equipment and
clear paths to the terminal points of the
circuit.

When a long distance is to be
spanned. the course line should be de-
termined by means of an accurate map
showing ground elevations.* In general
this operation consists of drawing the
courseline on the contour map and then
making a separate plot. on another
<heet of paper, showing the ground
slevation at frequent points along the
ourse. The next step is to add to the
profile section the height above ground
level of the receiving and transmitting
antennas. Allowance must also be
made for buildings. groves of trees or
other known obstructions along the
course. Also, on very long courses or
with low initial antenna elevations. due

*Topographic maps may be obtained directly
from the Department of Interior, Office of the
Geodetic Survey, or in many instances from
the local public library or the office of the
county surveyor.
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allowance must be made for the curva-
ture of the earth.

1f you are within the maximum work-
ing range of the equipment. and line-
of-sight conditions are clearly shown to
exist. either the 2000 or 7000-mc setup
can be expected to cover the course.
However, if grazing conditions are
known to exist, or if the course is clear-
ly helow line-of-sight, it is doubtful that
the 7000-me equipment will provide an
adequate signal. It is possible that the
2000-m¢ equipment may have power
enough to provide a usable signal
strength at the receiver. even under
these conditions. The 2000-mc equip-
ment will not bore through any inter-
vening obstructions. On the other hand,
diffraction of the wavefront will cause
some signal to exist in what would
otherwise be shadow areas. 1f the main
heam signal strength is extremely high,
there is a possibility that the greatly
attenuated difiracted signal may be
strong enough to operate the receiver
in the normal manner.

(To Be Continued)

Figure 9

Mount assembled and antenna being adjusted.
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TV at the 1950
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Below: Image of test chart using standard TV principle.

; -.?'"._ "”'.-?prl

{Left): A vtr image of a test chart analyzed by Honnell and Prince in their TV.image reproduction paper. The images shown at left, and above and
at right were televised over a video system which utilized sequential scanning of 350 lines per irame, 40 frames per second. and a video band-
width of approximately 2.5 mc. These views were photographed irom a 5 piclure tube on 35-mm film. Some detail has been necessarily lost

in the photographic and printing processes,

TU Image Reproduction by Use of UM Principles «

I STANDARD TELELVISION sYSTEMS, pice
tures are reproduced on the  picturne
tube by varying the hrightness of a spot
that is scanning the pictive on the mo-
saic of the pickup tube. In a relocity-
modulation sy~tem. which has received
considerable attention in the past. the
picture-tube heam ecurrent is maintained
constant. and the change in brightness
of the reproduced picture is achieved by
varying the horizontal velocity of the
spot in both the pieture and camera
tube in aecordance with the brightness
of the picture on the mosaic of the
camera tube. Bright portions of the
picture are reproduced by a low spot
velocity and dark portions are vepro.
duced by a high spot velocity,

To achieve refocity television repro-
duction the picture to be televised must
be scanned with constant velocity aud
the video signal oltained in the usnal
manner. while at the receiver the image
is reproduced by varying the horizontal
velocity of the =pot on the screen ot the
picture tube, This variation of deflection
veloeity is achieved by varving the hori.
zontal velocity of the spot on the screen
of the pictire tube, No video signal is
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applied to the picturedube grid <o that
the beam current is maintained eon-
=tant.

A mathematical analysis of the re-
~ponse of this system shows that when
the video signal has been added direet-
Iv to the detlection voltage. the bright-
ness of the reproduced picture element
can be determined by the rate of change
ol brightness about the subjeet picture
element along the mosaie scanning line.
IFurther examination of the derived
equations have disclosed that several
different types of velocity television re-
productions can be achieved. cach of
which possesses certain novel character-
istics. To a frst approximation it is
possible 1o obtain a true reproduction
of the televised picture throngh the use
of suitable coupling networks, although
contrast is poor under these conditions.

A constderation of the  basic per
principles indicate that when a eertain
eritical value of injected signal is ex-

*From the 1950 I1RE National Con-
vention paper by M. 4 Hownell and
M. D. Prince. Georgia Institute of
Technology.
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ceeded. the picture-tube  writing spot
will retrace a portion of the writing
line. thus resulting in a scgment of in-
creased brightness. This characteristic
of the system causes two-tone ohjects to
he outhined by a light band on one side
and a dark band on the other side.
When a narvow bar is reproduced. the
dark and bright bands lie very eclose
together, thus  giving maximum  con.
trast and visibility. The relative posi-
tions of these bands depend upon the
polarity of the njected video signal.

For these reasons, two-tone =ubject
matter comprises an important class of
material that can be reproduced with
sood detail by etr. This category in-
cludes  printed  material. maps.  line
drawing=. and eireuit diagrams,

The investigation of rtr has revealed
that there are several types of picture
distortion which might arise in stand-
ard commereial video systems due to
=purious coupling between the video
and the defleetion channels in television
cameras or receivers. This spurious
coupling will produce velocity modu-
tation of the writing spot which results
in a halo effeet or in some other form

TeleVision Engineering. March, 1950
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Convention of the IRE

A Report on Papers Presented by Mertz, Fowler and

Christopher, and Honnell and Prince Covering Quality

Rating of TV Images and TV Image Reproduction hy

Use of Velocity-Modulation Principles.

of distortion which may be erroneously
ascribed to excessive high-frequency
peaking in the video stages or to ghost
images caused by reflections.

The vtr system has been found capa-

ble of reproducing printed material and

line drawings with a definition ap-
proaching that of a standard television
system but with a loss of tonal values.
Dre to the three-dimensional appear-
at ce of the image presentation, vfr may

offer ~ome advantages for certain in-

dnstrial television applications or radar
seope displays.  Furthermore, experi-
ments to date indicate that veloeity re-
production may be achieved with fewer
clectron tubes in the television system
asd with ~ome reduetion in cireuit com-
plexity,

Quality Rating of TV Images

THE rravsanssion of television signals
requires a frequency band much wider
than other commmnication svstems. and
initial experience has shown that devia-
tions from the ideal transmission medi-
um assume great importance. Further
the correction of such deviations is a
relatively costly matter. Thus, it is
important 1o have an accurate evalua-
tion ol the impairments resulting from
~uch deviations. 11 = dexirable to se-
cure @ quality rating which can be
placed on as nearly a quantitative basis
as possible, and that, as nearly as pos-
~sible. the =ame scale be used for the
various impairments.  When conzider-
ing tran=mission impairments this im-
age Is not sensed by the viewer as an
original work of art. but as a veproduc-
tion of an original which may or may
not be aceessible. Fhat is. the quality
rating does not assume the burden ot
rating original artistic merit,

Two technigues have been explored
for establishmg such a rating of image
quality, The first of these stems from
procedures used in the older art of
pliotography in studving film speeds
and printing paper characteristies. It
15 simply based on presenting an ob-
server with pairs of pietures, having
slightly different but known physical

“*From the [950 I[RFE DNational
Convention paper by P. Merts. 4. D.

Fowler and H. N. Christopher of Bell
Labsx.

TeleVision Engineering, March. 1950

characteriztics. and asking him to vote
his preference for each pair, This per-
mits of determining optimum trends in
the physiecal characteristies studied,
The technigue has been applied to a
rating of the subjective impairments
from echoes s compared with reduc-

tion in =harpness (or bandwith) of the
picture. In this approach. the television
picture of a lantern slide with con-
trolled amounts of echo, over a wide
runge, has been presented to an ob-
server, side by side. with an optical
projection of the same lantern slide,

A vir image of a standard test pattern.

"

ORI )

1 ir.
A
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The vidicon pickup tube camera and industrial-television monitor described by
Weimer, Forgue and Goodrich of RCA Labs at the IRE meeting. The new pickup

tube ploys a phot ductive target which is sufficiently high in sensitivity to

permit operation at moderate light levels without an electronic multiplier. In some

experimental cases targets have exceeded 1,000 microamperes per lumen. The tube
is 1” in diameter and 6 long.

projected out of focus by a controllable
amount (using in principle the same
projection optics as used by M. W.
Baldwin in some prewar studies on the
subjective appreciation of sharpness).
In the test. the color was matched by
projecting on to a blue screen, the blue
requiring a careful choice. The con-
trast was approximately matched by re-
flecting and directing a contrellable
fraction of the light from the side of the
projection lantern on to the whole
screen.

Impairing Effect of Echo

By this procedure the impairing ef-
fect of the echo could be compared in
subjective seriousness to that of a
sharpness degradation, initially ex-
pressed in thousandths of an inch (or
mils) off focus of the projection lens.
Calibration of these results were made
against frequency bandwidth for a con-
ventional television system having a
fairly perfect spot structure by a sepa-
rate comparison with transparencies of
the same subject matter transmitted by
telephotograph through a known fre-
quency band.

Picture Quality Rating
By analyzing the vote between the

off-focus projections and the television
pictures it has been possible to evalu-
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ate how much the preference amounts
to in the case of any given pair. This
follows a method developed by the
psychologists, and was applied by Bald-
win to measuring the subjective ap-
preciation of sharpness in pictures. It
can also be used as the basis of a sys-
tem of rating picture quality.

Vote Analysis Technique

The vote analysis, in brief, consists
merely of setting as one limen the dif-
ference between two pictures where 75
per cent of the observers prefer the one
to the other. The vote distribution is
found in practice to follow approxi-
mately the normal error law, so that
the difference becomes two limens
where the preference vote is about 91.1
per cent, and three limens where it is
about 97.8 per cent. The image quality
difference between two pictures of a
pair in this system of rating is meas-
ured by the number of liminal units
computed from the vote preference.

Alternate Method

The second technique, also derived
(but with some changes) from the psy-
chologists, consists in presenting to the
observer a picture affected by differing
and controlled amounts of the given im-
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pairment, in irregular sequence. The
observer is given a list of comments,
and asked to specify which comment
most nearly characterizes his judge-
ment regarding the impairment to the
picture.

The comments which have been used
are:

(1} Not perceptible

(2) Just perceptible

(3) Definitely perceptible, but only
slight impairment to picture

(4) Impairment to picture but not
objectionable

(5) Somewhat objectionable
(6) Definitely objectionable
(7) Not usable

Analysis Results

This technique has been applied to
rating the seriousness of the effect of
echoes and random noise on picture
quality. The result, plotted as a curve,
represents the median, i.e.,, 50 per cent
of the observations are more tolerant of
the impairment, and 50 per cent are
less tolerant. From the distribution of
the votes about the median it is also
possible to set up a system of liminal
difference ratings for the pictures.

System Evaluation

The two techniques, and the four dif-
ferent ratings. have been compared in
the evaluation of echo impairments.
The correlation among them is found
to run from fair to extremely good.
One liminal unit turns out to be about
one comment number spacing more or
less uniformly at all comment levels
except the extreme ends of the scale.

System Possibilities

The comparison technique is more
difficult to set up and requires more
observations to obtain a significant re-
sult than the comment technique. How-
ever, the observations are much sim-
pler, requiring only an indication of
picture preference, instead of an evalu-
ation in terms of words. Also, in com-
paring a television picture with a pro-
jected picture, the results obtained are
more absolute, to the extent that a pro-
jected picture is more reproducible, in
the present state of the art, than a tele-
vision picture.

The comparison technique has alse
been used to compare sharpness as a
quality parameter of the picture with
highlight luminance and contrast ratio.

TeleVision Engineering, March, 1950
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Slectron- Gun
Production
ech niques’

Final assembly of gun mounts. Cleanliness, humidity and temperature control are closely
watched at this stage of gun construction.

(Above)
Electron-gun pinning operation, where pins
are welded to parts. Pin location is checked
on a 20:1 image by shadowgraph methed.
Gun construction is checked at this stage to
assure correct spacing and alignment of com-
pleted gun mount.

Spocially-designed and constructed furnaces which are used for hydrogen-firing of all stainless-
stee]l parts used in the electron gquns.

(Left)
Welding with thyratron-controlled equipment, which provides a strong weld with very little
discoloration of the metal.

*{llustrations and data presenied through the courtesy of Haydu Brothers.

Anaealing of the glass. One firesetter, assigned to each two machines, checks heat of glass.
Aftar annealing, the stems are inspected with particular emphasis placed on checking glass
for any signs of strains or cracks.

{Below)
Cathode test-analysis setup. Bright spot in
the center of the tube is a picture of the
cathode emitting surface; this test discloses
any break or dead spot which would affect
the life of the tube, and ot ihe same time
the condition of the anode and second grid
aperture can be observed.

TeleVision Engineering, March, 1950 15
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The Design and Fabrication of
TV PICTURE TUBES
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Figure 1 (left, top)

Simple electron qun siructure.

Figure 2 (left. center)

Improvement of simple electron gqun with
an additional electrode., the second grid.

Figure 3 (left. bottom)

View of an electron qun with anocther
refinement. a limiting aperture.

AT pRESENT there are over four dozen
TV picture tubes. registered with
RMA, which may be found in receivers
manufactured within the last few years.
The distinctivns between types appear
generally in the differences in physical
characteristics such as screen diameter.
deflection angle, overall length. and
type of bulb used.

The function of a picture tube is to
form and coutrol a stream of electrons
which may be focussed and deflected
on a layer of fluorescent crystals to
produce light at every point where the
electrons strike the screen. The func.
tions of beam forming and control are
achieved by use of an electron gun.

In this electron gun, the heater.
which is a coil of tungsten wire in-
sulated with a ceramic coating, brings
the cathode up to the temperature re-
quired for electron emission from the
cathode coating. Immediately in front
of the cathode surface (about .005”
separation) is the grid aperture, which
is about .040” in diameter and operated
at negative voltage with respect to the
cathode; hence no clectrons flow from
the cathode to the grid. The anode of
our simple tube is a coating applied to
the bulb and neck in which the gun is
contained. This coating is operated at
high positive potential with respect to
the cathode. The electrostatic field
produced by the anode wall potential
penetrates into the grid aperture, in-
ducing electrons to leave the cathode
surface. and accelerating these elec-

TeleVision Engineering, March, 1950
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Detailed Study of Diréet-View Magnetic-Deflection and
Focus Picture-Tube Processing Methods Discloses that
Variety of Critigal Factors Must Be Reviewed Carefully
in Lab and on the Production Line to Satisfy Current
Light and Electron Opiics,
Formation and Control, the Electron Gun, Prefocusing

Action, Limitinjg

Requirements : Beam

Apertures, Beam-Deflection
‘Techniques, Wide-Angle App]ications, High-Vacuums,
Ion-Spot Eliminstion, Slant Field and Bent-Gun lon

Traps, Metal and Glass Envelopes.

4

b y K . A . H 0 A G L A N D # ‘hube Engineering Departinent, Allen B. DuMont Laboratories, Inc.

trans to a high veloeity. The electrons
will eontinue their motion until they
meet 4 rcl;lrding or negalive electro-
static field. or wntil they strike some
portion of the tube body which they
are unable to penctrate.  The electron
heam consizts of a bundle of individual
cleetron paths: Figure 1. The heam is
divergent. spreading outward as i tra
cls further from the eathode and grid.
To control the inmensity of light pro-
duced, the grid voltage must be varied
from beam cutofl 1o a maximum of zero
bias. Beyond zero bias. the grid will
collect electrons from the cathade and
the tube behaves as conventional

sapusll woed
taubon aanoQ

bpuel woeg
pubopy #buig

TeleVision Engineering, Muareh. 1950

diod s, causing clipping of the video
sigmul.

Tl simple gun described can aetu-
ally he used in tubes for television pur-
poses. [For example, a gun with near!
this simplicity has bheen used in a pro-
jectimn tube. the 37 type 3NP4.  Sim
ilar ;zuns have been used in muany of the
television picture tu¥es manufactured
in England.  One disadvantage of this
structure. however. is that the ¢lectron
current in the beam is influenced no
only by changes of control grid vohage.
but also by variations in the anode volt-
age, which causes changes in the field
intensity penetraiing the control grid
aperiure.

An improvement of the simple elee-
tron gun is shewn in Figure 2, with an
additional electrode, o sccond  grid,
added 10 the basic structure.  This grid
consists of an aperture disc or cup
close 1o the G, aperture, and is operated
al a hxed positive potential of about
250 volts.  This electrode serves as a
shicld-grid or screen-grid, simitar in
acticn to the screen grid of pentode
Ivpe receiving lubes, helping to isolate
the cffect of anode voltage in influenc-

ing eleciron current flow  from the

Figure 4 (left)

Slani-field ion-trap design (bottom) and benl-
gun structure (top).

Figure 5

Bent-gun mount structure.

www americanradiohistorv com

cathode. in the usual type of crf using
a second grid. the final anode voltage
may be varied from 5 10 10 kv, with
only a =light change in the available
anode current for a given control grid
voltage. A further action of the second
grid, which i~ indicated hy the shape
of the beam in Figure 2. is that it tends
to ael as a convergent lens making the
heam diverge less than it would for a
gun which does not use a second grid.
This lens action results from the man
ner in which the clectrostatic field is
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Complex TV program continuity is
o simple puth-button oper-
ith an RCA T5-20A System.

This video relay system re-
moves all switching restric-
tions from equipment opera-
tions. It imposes no limitation
on equipment installation—
no matter where you set up
vour units. It provides unlimited flexibility—
enables you to add facilities as your station

grows, without lusing a penny’s u wrih of your

original equipnient investment.

Actual switching in the RCA TS-20A sys-
tem is done by d-c operated relays located in
the viden line itself! Designed by RCA for this
special service, these relays are controlled by

New Era in Video

This Relay Switching System does
what RCA’s Audio Relay Systems have

simple d-c lines from any point you choose.
No expensive coaxial line required to and
from contro! points. No extra cable connec-
tors needed. You can rack-mount the relays
wherever you want them. You can set up your
control positions wherever you like. There
are circuit provisions for sync interlocks and
for tally lights.

The RCA TS-20 System provides com-
plete master or studio facilities for program
monitoring, production talk-back, and
video switching between studio camera, film
camera, remote pick-up and network pro-
grams. For example, you can fade or lap

TELEVISION BROADCAST EQUIPMENT

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT, CAMDEN, N.J.

In Canada: RCA VICTOR Company Limited, Montreal

3 OF THE MANY ADD-A-UNIT SET-UPS POSSIBLE WITH

BLANK MIXING AMP.
I MIXING AMP.
SLANK CHASSIS B8LANK CHASSIS
[TYTq ~ BASKC
000000 [eNeNoeNoNe;
‘ CHASSIS
| i o
l’ 1 BASIC 2
aasc e
RRAY BLANK RELAY g 8
PNt . PANEL| |2
3
X
BLANK BLANK.
WP 338 ]
sl T T L R T e e RO R S
580 - C ’ow:; SJJP'PL v
POWER SUPPLY (ONSOLE HOUSING A rprii
POWER SUPPLY CONSOLE HOUSING
RELAY RELAY
POWER SUPPLY POWER SUPPLY

2. Simple Studio Control layout. Additional facilities in-
clude: Preview monitoring and line monitoring, fades,
lap dissolves, and superimposition.

1. Minimum Master Control arrangement. Combines
simple operation with economy. Provides switching of
6 inputs to either of 2 outputs.
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Switfcling
RELAYS!

for TV master or studio control
done for aural broadcasting.

dissolve between studios. You can set up for
program previewing and other monitoring
functions (up to 5 program monitors avail-
able). You can combine the TS-20A System
with audio switching and presetting, so that the
sound switches with the picture antomatically!

For long-range planning of your TV pro
gramming facilities, overlook none of th¢
advantages of this revolutionary new relay
switching system. Ask your RCA Broadcas
Sales Engineer about it. Or write Dept. 23 C,

RCA Engineering Products, Camden, N. J

RCA’'S TS-20A SYSTEM.

DISTRIBUTION P“RO[NVIL[O\.V

AMPLIFIER
MISTER SWITCHING

[ BLANK_CHASSIS | N MR ISTER SWIGHIN

BASIC
OOQOOO

BASIC RELAY
PANELS

5l

AUXILLARY

RELAY PANELS

i

WP — 33
POWER SUPPLY

WP 338
_ POWER SLPPLY
540 - & )
POWER SUPPLY

(GNSOLE HOUSING

RELAY
POWER SUPPLY

3. A more elaborate master control room set-up than shown
in No. 1. Switches any of 12 inputs to any of 5 outgoing
lines. Includes preview and line monitoring.

wWwWwW americanradio

~

o,
Heart of the T$-20A Switching System is th
speciol d-c operoted video reloys develope:cu
by RCA. No complex electronie circuits in this
system. No picture reflections. No tubes to
fail. This rack also houses the amplifiers and = @
power supplies, [
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Figura 6

Four types of piclure tubes used today:
and 12QP4.

curved when penetrating into an aper-
ture or cup; the convergent action on
the electron heam is known as pre-
Jocusing.

A further refinement of the simple
electron gun structure appears in Fig-
ure 3. The beam formed hy either
of the structures illustrated in Figures
1 and 2 is not aniform in cross section;
there are more electrons in the center
of the beam than towards the edges. or
more precisely. the current density is
a maxinmium at the center of the heam
and tapers off to negligible values at
the edges. The ideal current distribu-
tion i« one that is uniform over the
entire beam cross section. since such a
heam when focussed on the screen
would produce a very sharply defined
spot. To make the crt structure more
closely approach the ideal, some of the
electrons at the outer edge of the beam
are trimmed off by an electrode known
as the limiting aperture. Since this
limiting aperture must be supported
with the other gun parts. it is generally
contained in a cylinder which ix
mounted close 1o the second grid. The
use of this cylinder constitutes another
refinement, since the shape of the final
anode field can not be influenced by
non-uniformity of the glass neck wall.
Contact to the final anode and limiting
aperture is made by a spider-like metal
part which rests on the inner neck wall
conductive coating. This coaling ex-
tends up on the bulb body to a peint
close to the fluorescent screen.

Since the electron beam consists of
diverging electron-ray paths, some form
of lens must be employed to change the
direction of the diverging rays. so that
these rays will converge to a small spot
on the cathode-ray tube screen. Either

20

19AP4, 16FP4, 15DP4

electrostatic or magnetic electron lenses
may be used to perform this function.
In cither case. the lenses are similar to
concave surface light lenses which foeus
light from an object point to an image
point. In the electron lens for a picture
tube. the object point is located very
close to the control grid aperture and
consists of a bundle of electrons of
minimum crossssectional arca. It is the
function of the lens to image this arvea
on the fluorescent =ereen.

Light and Electron Optics

The relationship of light and electron
optics is an especially important fac-
tor. particularly in considering what ef-
fects movement of the focus coil on the
picture tube neck might have on spot
size and the tocus lens strength re-
quired. The law of lens magnification,
one of the key rules of optics. must he
carefully weighed in evaluating this
problem. U ar object is imaged at a
very close distance from the lens rela-
tive to the ohject location. a greatly
reduced image of the object will be ob-
tained.  Similarly. if the focus coil ix
moved further towards the tube face. a
smaller spot size is atained at the
screen, hence greater definition will
result,  This effect also indicates why
tubes are capable of giving nearly the
same resolution whether they are 37 in
diameter or 19 in diameter. For exan-
ple. a projection tube can produce full
picture resolution in an area of say
3”7 x 4”.  An obvious question is why
it is not possible to make picture-tube
screens four times larger. hence get
four times the picture resolution. How-
ever. if the deflection angle is to remain
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Figure 7

Face plate sealing and annealing of the 19AP4 type tube.

comstant. the foeus coil cannomt bhe as
close to the sereen for the larger di-
ameter tubes as for those of smaller
diameter. Hence there is little gain in
actual resohution by making a tube
larger in diameter, Of course. there is
a great advantage to the viewer, if he
can inspect the picture on a large
sereen where he may sit at a comfor-
table viewing distance.

The light-optics analogy is also use-
ful in predicting what  focus  lens
strength is required. On most pictuare
tubes., the magnetic focus lens is a
magnifier: that is the image (the =pot
on the screen) is larger than the object.
For any given tube type. moving the
focus coil closer to the cathode means
that we magnify the objeet greater and
consequently inerease the spot size at
Also. sinee we have in-
creased magnification. the strength of
the lens has inereased and more focus
current will be required.  (Magnetie
focus coilx must be located as close o
the location recommended by the man-
ufacturer. This point is generally im-
mediately behind the deflecting voke
component. )

Deflection of the beam is accom-
plished by use of magnetic coils which
form a magnetic field at right angles to
the beam entering the voke region, The
interaction hetween the heam and the
magnetic field is not unlike the effect
which causes rotation in an electrie
motor.  Since the beam is a flow of
eleetrons, it belhaves like a fine con-
ductor. but with practically no mass or
other mechanieal resistance.  In the
deflecting yoke region. the beam is bent
following a path which conforms very
closely to the radius of a circle.  In
order that the deflected beam may leave

the screen.

TeleVision Engincering, Mareh, 1950
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Figure 8

Funnel sealing of the 19AP4.

the neck region without intercepting the
point where the neck and the bulb join.
this radius must not be too large. This
limits the length of the field used. and
the deflecting component must be as
close to the bulh body as possible.  As
the present trend towards increased de-

flection angle continues.! more and
more yokes will appear utilizing means
for getting around the neck corner
without cutofl. One method used in-
volves flaring the yoke ends so the coil
may be moved further up on the bulh
body than would be possible without
such faring.  Another method is to
shorten the voke length. with conse-
quent loss in yoke sensitivity,

The clectron heam finally leaves the
neck region as a focussed deflected and
controlled writing pencil producing a
light pattern in accordance with the
electrical control signals applied. In
the usual picture tube. the screen ma-
terial on the inside of the face plate is
a non-conductor. Like most substances,
the screen  material behaves as a
secondary clectron emitting surface, i.e.,
bombarding electrons of the incoming
beam cause electrons to be emitted from
the screen surface. These electeons are
at a lower potential than those of the
beam and thus will be attracted to the
conductive inmer hulb wall. In opera-
tion. secondary emission effects cause
the sereen to maintain a potential of
fromn several hundred volts to one kilo-
volt below the actual anode-wall po-
tential.

One of the requirements, in the man-
ufacture of picture tubes, is that ex-
tremely high vacuums must be achieved
to prevent excessive formation of ions.
the heavy particles which do not Dbe-
have like electrons in magnetic fields

TeleVision Engineering, March, 1950

Figure 9

Picture-tube railroad exhaust system and baking ovens.

and which can cause. screen damage.
These ions are charged molecules. re-
leased from the cathode surface during
operation, which are accelerated and
aimed at the screen by the electron
gun. The jons are approximately 2000
time: heavier than electrons, and al-
thouzh they are accelerated to the same
velocity in electrostatic fields. they are
not changed in direction to any ap-
preciable extent by the action of the
magnetic fields which act on the elec-
tron beam. If a large number of jons
are present, they are accelerated
through the electron gun. out of the
limitmg aperture and eventually hom-
bard the fluorescent screen at the cen-
ter. I'his hombardment causes a de-
terioration of the ability of the screen
to produce light. Hence, a darkened
area. the ion spot. can result. I the
picture tube runs at sufficiently high
anode voltage. jon spotting is not a
sever: probleni. since the electron heam
can penetrate the screen material to a
greatee depth than the heavier and
larger ion particles. For voltages be-
low 10 kv. however. ion spotting can be
seriols,

Several methods of eliminating ion
spots have been evolved: (1), a thin
metal layer can be placed over the
sereen, permitting electrons to pene-
trate. but blecking ion penetration:
(2), exhausting tubes to extremely low
vacuums. hence reducing the concentra-
tion of ions; (3}, utilizing the principle
of ion-rapping in the electron gun.
Methods (1) and (2) have been found
to add considerably to the cost and con-
sequently extensive use is now being
made of the ion-trap electron gun. Two

T Tube Developments, TereVisioxn Fxar
XEFRING; February, 1950,
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basic types are: (1), the slant-beld ion
trap structure requiring double field
bending magnets for proper operation,
and (2). the bent-gun structure which
requires only a bending field; Figures
4 and 5.

In the slant-field type, the second grid
electrode and the entrance edge of the
final anode electrode are cut at an an-
gle of about 11%2°.

This produces a skewed electrical
field which causes the electron beam
and the ions coming from the cathode
to deviate off the axis and aim at a
point inside the anode barrel and limit-
ing aperture electrode. By means of a
magnetic field applied externally, the
electron beam is bent in an opposite
direction to that caused by the electro-
static forces, but the ions. since they are
much heavier, are not deflected and are
subsequently trapped and collected by
the anode barrel structure. The re-
sultant beam path crosses the gun axis
at an angle. Hence, it cannot be re-
turned to travel parallel and coincident
to the tube and gun axis by the use of
a single magnetic field. To correet this
effect, a second magnetic field is used
to make the electron heam return to a
concentric location.

In the slant-field design. it has been
found that an unsymmetrical clectro-
static field is produced in the region
between G: and anode.  This effects
the shape of the electron beam in such
a way that the cross section may take
the form of an elipse whose height is
about 759% of the width, The effect of
this distortion in the final writing spot
is partly hidden by the deficiencies of
our present television resolution stand-
ards, However. the elimination of this
distortion is a desirable feature of any

(Conitnued on page 35)
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¢ Channel-24 (529-535 M)

]

Wittt THE inercasing demands for ad-
ditional channels and the possibilities
provided at the ultrahighs for =och
expansion. the 170 to 890.me  band
has become a subjeet of intense study
by many in the lab and in the field.
In an effort 1o evaluate the sitnation in
a metropolitan area. under typical op-
crating conditions. tests have heen con-
dueted in New York City using trans-
mitlers operating at 067,25, 288, 510,
and 910 me, set up at WABT. at the
top of the Empire State Building. Ex.
tensive test= have also been conducted
m the Washington. D, .. area with a
transmitter operating at 505,25 me in-
stalled at WNBW.

Shortty after these lests were com-
pleted, it was deeided that an experi-
mental ultrahigh  transmitting  station
should be erected in a representative
city at preseid not adequately served by
a local rhf transmitter. It was felt
that such a station should be a full
scale custom built prototype of future
commercial installations in the whf
band. =0 that the results obtained wounld
be truly indicative of the practical pos.
sibilities of ultrahigh broadeasting in
the type of community in which many
of these stations would be operated.

It was (el that Bridgeport. Conn..
represented a typical ultra high com-
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The ultrahigh antenna, used al Bridgeport, during its development test stages.

munity. and plans were therefore set
up to install a transmitter in that city.
FCC granted permission 1o construct
an unltrahigh system' which would op-
erate in the 329 1o 535 me band. or
channel 24

Construction of the station. KC2XAK.
was started on September 22, 1949, and
transmizsions hegan on December 29,
1919,

The svstem was zet up o operale as
a satellite of WNBT. with the vi-ual
and avral program signals picked up
direetly from New York, a distance of
55 miles. Thus. programs originating
from WNBT on the present chf band
can  be  received,  demodolated. pro-
cessed. and  retransmitted on the whyf
band.  Although provisions for local
aural station identification have heen
included, none have been incorporated
for local origination of test pattern or
other video signal.

The transmitter®. with power outputs
of .5 kw and 1.0 kw (peak) for the
aural and visual scctions, respectively.
was designed 1o operate in a standard
6-me bandwidih. the visual carrier fre-
queney being 330.25 and the aural car-
rier frequeney, 53475 me,

The omput of the visual section iz
fed throngh a coaxial vestigial side-
band filter. and the visual and avral
frequencies are then combined in a
notch filter or diplexer and conducted
to the antenna by means of a 315" co-
axial transmission line. Emploving a
slot type antenna® with a power gain of
17. and an antenna height. above av-

*Rased, in parl, on papers presented by
R.F. Guy and F. . Smith of NBC, and
T. M. Gluyas of RCA. bejore the 1050
IRE Nationul Convention.

Pransmitter, anterma, and  anxitiaries were
developed and manufactured by the RCA Victor
Drivision.  Station was designed and constructed
by NBC which will also comdnct the field snr-
veys atul propagation studies,

ERCA TTU-1AL PRCA TFU-20A, *RCA.
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crage terrain, of 330, a visual erp of
approximately 115 kw has been pro-
Vill"(l.

To study receiving resnlts. a num-
ber ol television
verters llave been designed and manu-
factoredt and are now being installed
in homes in and around the Bridgeport
arca,  Field tests will include observa-
tions in homes throughout the service
arca in which uhf reecivers-have been
installed. at distances and under condi-
tions which will determine the extent
of coverage of the station. Various
types  of antenna  will be
tested,  shadow  areas and  mulipath
problems  investigated  and  extensive
ficld intensity  measurements will be
made.

receivers and  con-

receiving

The Transmitier

The travsmitter” housed in six racks
cach measuring approximately 25”7 x
257 x 81”7 employs a rhf transmitter
which drives tripler stages consisting of
cight IX1530A tetrodes operating  in
paratlel in a single cavity. (The vhf
portion of the unit provides rf power at
176,75 and 178.25 me for the visual and
aural channels. respectively.) This
stage drives the grids of the final stage
which also employs eight IX150As in a
single-cavity arrangement. The circuits
are duplicated in the visual and aural
channels.  Modulation  of the visual
transmitter is accomplished by means
of a cathode
eight 6L6s connected in parallel. This
stage  drives the grids of the final
slage. Separate excitation and hias ad-
justments are provided for the power
amplifier tubes as well as separate me-
ters and overload relavs.  Thus, the
pe tubes can be adjusted to share the
load equally.  Medulation of the aural

follower consisting  of

TeleVi

on Engineering, March, 1950
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TV Station at Bridgeport, Conn.”

UHF Transmitter Capable of Delivering 1.4 Kw at Peak

of Synchronizing Signal, Recently Installed to Pro-

vide Ultrahigh Transmitting and Receiving Allocation

Statistics, Features Use of Eight-Tube Tripler System
and Slot-Type Antenna With Gain of 17.

channel is accomplished in the conven-
tional manner.

The 1IX150A tubes. operated in paral-
lel. are mounted in a evlindrical cavity
and are symmetrically disposed about
the axis.  The plate and screen con-
nections are made to the top and bot-
tom walls of the evlinder. A coaxial
transmi-~ton line is connected to the
cavity at the center and serves to couple
the resonate cavity to a useful load.

The amptifier Joad is varied by
changing the impedance of a quarter
wavelength seetion of transmission line.
This i aceomplished by rotating the
oufer ennductor  which  changes  the
proximity  of metal ribs within the
coaxial section,

Dosign Problems and Experimental

Techniques

Reduction of the cireuit losses to rea-
sonable proportions, was one of the na-
jor problems encountered during the
destgn of the transmitter.

In developing a solution. the circuit
@ of one of the cavities was measured
with the normal lead connected and
with no load.  From these measure-
ments the circuit lnss was deduced,

By suecessive measurements of un-
loaded Q. under varving eonditions, it
was possible to segregate the circuit
losses contributed by vacuum tube seal
losses. radiation losses. losses due to
the addition of hypass capacitors, con-
tact losses. and conductor losses. As a
result of this arrangement. the circuit
eficiency of the eight-tube uhrahigh
amplifier was found to he 829 .

A directional coupler and a slotted
line were used to measure grid-driving
power. and a calorimeter load was em-
ploved to measure power output. A
4X150A at 530 me developed 9097 of
the power calculated for low-frequency

TeleVision Engincering, March, 1950

operation. but the rf grid voltage re-
quired slightly exeeeded the caleulated
value,

In studving the neutralization prob-
fems. a small inductanee was inserted
commaon to the input and output circuits
of the amplifier, This was achicved by
adjusting the dimensions of the sereen
grid contacts. The added conpling neu-
tralized  the  unavoidable  coupling
through the interelectrode capacitanee
of the tubes. The  residual  power
coupled from the input circuit to the
outpit was 0.1 watt,

Fo permit proper operation of tele-
vision receivers emploving the interear-
rier cound principle. automatic control
of the frequeney difference between the
anral and visual carriers has been pro-
vided at L5 mce at 450 cveles,

To achieve this control. a beat fre-
queney is gencrated between the mas-
ter oscillator of the aural transmitter
and the ervstab-controlled oscillator of
the visual transmitter,  This heat is
compared to a crystal standard and an
autpul is obtained which alters the fre-
quency of the aural master oscillator
until the beat frequeney is identical to
the erystal standard,

The Antenna

The antenna consists of a 107 dia-
meter conduetor in o which twentytwo
groups of slots have been cut, These
slots are one-half wavelength long and
are = parated vertically by an clectrical
length of one-half wavelength,  The
wverall length of the antenna is ap-
proximately 10, The slots are ener-
gized from a evaxial feed arranged to
provide a balanee in hoth power and
phaze hetween the upper and lower

Sty similar to RCA TT-500.B 500.watt

teansmitter, which is a ba<ic part of the
sy atem,
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The tripler and pa stages; the tripler is in
the lower cavity.

halves of the arrav. By this means. the
horizontal pattern oblained is cireular
to within the accuracy of present meas-
uring techniques.  The vertical pattern
has a beam width of approximately 2
between the half-power points.

The Transmission Line

The transmission line to the antenna
is standard 314" diameter coaxial line,
with a measured attenuation of 0.222
dbh per 1007, The approximate line
length is 2507, A waveguide is being
inwvestigated which may be used to re-
place part of the tran=mission line, and
thus redoce transimission line loss,

Diplexing Unit

The diplexing unit consists of sharply
resonant circuits arranged 1o provide
high attenuation between the two trans.
ntitters and the antenna at the carrier
frequency of the other transmitter. The
unit is constructed from elements em.
ploving coaxial lines as resonant cir-
cuits,

23


www.americanradiohistory.com

] —

An image orthicon, type 565§,
{Courtesy RCA)

Coxninuine ovr sunrvey of the im-
proved types of camera tubes, we come
to the orthicon. which is also a modifi-
cation of the basic iconoscope. In this
tube a combination of electrostatic and
electromagnetic deflection is used to
produce a scanning beam for the target.
Light falls upon this target through the
face of the tube from the lens system.
The signal plate which faces the camera
lens is a thin transparent section of
metal, and an insulating layer lies be-
tween the signal plate and the photo-
sensitive mosaic,

An image is formed by the lens sys-
tem on the signal plate and since this
element is transparent. the light image
causes photoelectric emission from the
light-sensitive mosaic. However, in this
tube. a low velocity electron beam is
used which produces a fundamental de-
parture in the tube’s operation. The
electron beam from the gun scans the
mosaic and returns to a collector anode
where the electron beam itself hecomes
the signal current. Light on the mosaic
canses an emission of electrons, and the
scanning beam since it has a low veloc-
ity, actually is the signal. When the
scanning beam approaches a picture
element which does not receive any
light. the electrons from the beam do
not touch the mosaic. but they are

24

TV CAMERA

Part Ill: Features of the Image Orthicon ... How

Manufacturer’s Problems

Encountered in Original

Pickup-Tube Models Were Solved ... Shock Effect

Characteristics . . . The Image Isocon.

b v A L l_ A N L vT E L’ Temple University Technical Institute

slowed down and stopped, after which
they are returned back away from the
target and to the collector. Thus, the
scanning beam approaches the un-
lighted picture element of the target
but does not come in contact with it.
In this manner the returning electron
beam is unchanged. 1 the scanning
beam  approaches a  picture element
which has emitted electrons. that is. a
portion of the mosaic which had light
falling upon it. a suficient number of
electrons from the beam will actually
land on the mosaic to replace electrons
previously emitted.  The electron beam
returning to the collector anode from
such a previously lighted area will have
fewer electrons,  In this manner the
electron beam is modulated by the sig-
nal upon the mosaic.

Vertical deflection is produced by
electromagnetic coils and horizontal de-
flection is obtained with a set of elec.
trostatic deflection plates in conjunction
with the axial magnetic field.  The
actual path of the clectron beam is
rather complex. heing produced by both
the electric and magnetic fields, 1t is
important to note that the eclectron
beam impinges upon the mosaic in a
nermal or perpendicular direction, Be.
cause of this perpendicular approach.
there is no problem of kevstoning and

www americanradiohistorv com

the precise area covered by the scan-
ning beam may be exactly defined. The
scanning eleciron beam actually has a
helical motion, but in eflect, the com-
bination of methods of deflection sweeps
the electron heam across the target
mosaic and produces the standard scan-
ning pattern  without keystoning re-
strictions,

Spurious light spot signals are elim-
inated in the orthicon tube. A high
degree of sensitivity and a much larger
signal output are thus obtained than
with the conventional iconoscope. Fur-
ther modifications have made the orthi.
con the hasic camera tube of today.

The Linage Orthicon

The addition of electron multiplica-
tion by an electron image' is used with
the erthicon to produce an image orthi-
con type of camera tube,

The fArst or image section has a semi-
transparent photo-cathode and an accel-
erating grid.  There is. in addition. a
target consisting of a thin glass disk
together  with a4 fine mesh  sereen
mounted very close to it on the phot.
cathode side. Magnetie focusing is used
by means of an external coil.  Light is
brought to focus by the external lens
system on the photo cathode.  Electrons

TeleVision Engineering, March, 1950
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Tube

are emitted in direct relation to the in-
tensity of light on any given area. This
produces an electron image which is
focused on the target by means of mag-
netic fields,

This electron image produces secon-
dary emissions from the glass target
surface,  This glass target has a low
front-to-back resistance but a high side-
to-side preventing  the ex-
change of potential between any two
elemental arcas.  The secondary elec-
trons are then colleeted by the screen
mesh which has a positive potential.
Emission of the secondary electrons
produces a  potential on  the photo-
cathode side of the target. By means
of front-to-back conduction these points
of potential difference are transferred
throngh the glass target.

In the developmental stage this tube
involved new technigques of manufacture
to produce the screen mesh and glass
target.  Various types of insulating tar-
gets were used having conducting plugs
to carry the difference of potential from
the front to the back of the target and
allowing the elemental areas to be in-
sulated from each other. As the tube
is now produced a specially construeted
glass target is used. This effectively
performs the function of conducting
plugs by allowing conduction from
front to back. while preventing rapid
conduction from side to side on the face
of the target. The charges thus accum-
ulated on the face of the glass are al-
lowed to be neutralized at approxi-
mately 1730 of a second. The mesh of
the screen associated with the target
also presented a eonsiderable problem
inmanufacturing technique. Extremely
small holes in the screen were required
so that they would not interfere with
the image production. A coarse mesh
~creen would produce lines or distor-
tion by means of diffraction. thus inter-
ferring with the image. In its present
manufactured state, this screen has be-
tween 500 and 1,000 meshes per square
inch.  With holes of such small size,
there is no interference of the sereen
and image production is not affected in
any adverse way,

Upon the face of the glass target
nearest the scanning beam. a series of
points of different potential, corre-
~ponding to the variations of light in-

resistance

'Similar to the Farnsworth dissector tube.

TeleVision Engineering, March, 1950

esign

tensity on the original televised image,
are produced by front-to-back conduc-
tion. The scanning beam functions in
a manner similar to that of the basic
orthicon. (Areas of positive potential,
caused by secondary emission, attract
electrons from the low velocity beam.
Areas of negative potential, which re-
sult from no inecident light, repel the
seanning eleetron beam and cause it to
return to the collector mmmodulated.)

The intermediate section in this tube
or the scanning section contains an elec-
tron gun with a cathode, control grid,
and sccelerating grid No. 2. The scan-
ning beam is brought to focus upon the
target by means of an external focusing
coil and the electrostatic field of grid
No. <. Grisk No. 3 wr the decelerator
produces an electrostatic field between
arid “o. 4 and the target 1o provide an
overall uniform landing of clectrons on
the target arca,

I this manner the scanning clectrons
cease their forward motion when they
approach the surface of the glass and
are turned back. There is a five-stage
=ignal multiplier wsing the principle of
secondary emission to increase the sig-
nal output many fold. FElectrons travel
from one dvnode to the next of this five-
stage electrostatically-focused  multi-
plier.  Electrons hounce from dynode
to dynode. going from a lower to a
higher potential, and constantly in-
crease their number. Grid No. 3 is also
used to assist this multiplying action.
The output from dynode No. 3 is col-
teeted by the anode and used for the
signal output.  An amplification of the
modulated electron beam of about 500
times is obtained in the multiplier sec-
tion. which also inereases the signal-to-
noise ratio and permits operation of the
camera with fewer amplifier tubes.

It should be remembered that as the
beam goes from a less positive portion
of the camera to a more positive por-
tion, the output signal across the load
resistor changes in a positive direction.
In this manner. highlights in the orig-
inal scene produce an output voltage
of positive polarity which is applied to
the amyplifier tubes.

Several different  versions of the
image orthicon are currently being pro-
duced: one type® is designed for studijo
use and all other applications which re-

RCA 3635, SRCA 5769 'RCA 21°23, BRCA;
RUA Review, p. 366: Sept. 1949,
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quire artificial illumination; another”
may be used for both outdvor and stu-
dio pickup work. and a third* is recom-
mended for outdoor pickup use. This
tube provides operation over a wide
range of illumination varying from
bright sunligln (several thousand foot-
candles) to the slight illumination of
deep shadows tless than 1 foct-candle}.

Shock Effect Problems

The image orthicon has a definite
amount of noise sometimes called shock
effect. because of fluctuations of current
flow which may be found in any ampli-
fier or camera tube. The following for-
niula is useful in providing an approxi-

mate relation for this signal-to-noise
ratio.
1
A x 10
R =1% X106
Whete: 1 == Current  in  amperes of

scanning beam.
K = Signal-te-noise ratio.

This gain. of course. represents an
optimum vahie which is never fully
realized in operation of the tube in a
commercial type camera. The useful
gain for the image orthicon is between
20 and 200. depending upon the amount
of light present in the picture. The
overall gain of the multiplier and elec-
tron-image section is approximately 100
to 1,000 which is the factor by which
this tube is more sensitive than the
Iconoscope.

The huage lsocon

There are inherent limitations in the
function and output of the image orthi-
con camera tube.  Shot noise vceuring
in the current of the returning scanning
beam i~ added to the noise already
present in the signal variations on the
target.  Nince the image orthicon pre-
seuts a maximum ontput signal for the
darkest portions of the picture, the
greatest amount of noise vecurs in these
same dark sections. The low percent-
age of modulation of this camera tube
isomewhere between 20 and 30) is also
a limiting factor in its use. These
difficulties appear to have been over-
come in a modification of the image
orthicon, the image isocon.” lts opera-
tion depends upon the low velocity
scanning beam falling upon the target
and producing scattered electrons by
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Camera Tube Design

(Continued from page 23)

secondary emission.  These electrons are greatest i the light
portions of the original picture and if they can e utilized as
the vutput signal. an inherent noise reduction will result. At
the same time, a greater percentage of modnlation will he
obtained. which further reduces the neise present in the out-
put of the tule,

An electronr beam which impinges on a cunducting or non-
conducting urtace causes secondary emission whose ratio may
be inereased with the velocity of the electron stream. The
clectrons whiclt are used for signal output in the jsocon are

[ thuse scattered electrons which are refleeled at any angle,
other than 907, by the primary electron sircam striking the
targer. These reflected electrons are maximum during the
light portions of the picture and almost zero in the dark por-
tions. Bv using ounlv these reflected eleetrons as the signal
whicl enters the multiplicr section. the image isocon can
funetion with a greatly reduced noise level.

The orviginal image orthicon produces a decrease in signal
Poutput during the light spots of the orviginal picture. The
isocon. reverses lhe action and produces a maximum output
during 1he light spets of the original picture. The principal
problemn is how 1o utilize these scuttered elecirins and not
the ariginal returning scanning heam.

This tube is still in the experimental siage and several
methods have been developed to remove the seattered electron
signal from the returning beam. The actuual eonfiguration of
the election stream as it goes from the gnn to the target and

| returns is. of conrse, in the form of a helia. having several

nodal points hetween the target amd the eleetron gun. The
clectron stream. ol course. focuses to a harp point upon the
target. It is found that scattered electrons may be removed hy
an apertnre at the electron gun. However. this method is in-
cflicient unless further modifications are used. 1t is possible
by nicans ot additional electrodes within the tube, to increase
the helical motion of the clectron stream on its way to the
target whieh will inerease ithe separation between the scat-
tered electrons and the veturning heam. These scattered elec-
trons are then allowed 1o enter the muliiplier seetion where
thev are used as the signal outpni. The original returning
beam is intercepted by the edge of the multiplier aperture
and hence this is not used.

There are several moditied torms of this tube whieh have
been developed. In one of the most promising types appears
additional electrodes to inerease the helical motion of the
electron stream. It has heen found thar this tube provides less
noise in the output especially in the Jdark portions of the
picture. The ordinary image orthicon. on occasion, has heen
found to bhe unstable and develop noise spots atier a short
period of use. Where an bmage orthicon is used on first a
bright picture and then a dark picture. it= fnll range of sensi-
1ivity cannoet he realized unless 1he heam ecurrent has heen
reduced. I this is not done a bright spot or enmer will be
noticed in the piciure output. This i< one point where the
smage isocon is Jefinitely superior. There are, of course,
limitations 10 anv technieal advance, and thi= new tube re-
quires greater care in initial adjustment and operation. At the
same time. slight misadjusiments of the imuge isocon are
mueh more noticeable than slight misadjnstment of the wnage
orthicon. Tt is ditlicult to evaluate or compare an experimental
1ube until all of the facts, including the results of long actual
field operation. are evaluated. However. the imuge isocon Jdoes
appear as a definite step forward in the long series of pro-
sressively hetter canera tubes.

26 TeleVision Engineering. Mareh. 1950
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On a TV Receiver Plant Line

(Above}

Checking of chassis wiring, one of nineteen
inspections and fests made, before picture
tube is inctalled.

(Above) (Below)
Installing picture tubes, Production-line checking of receivers.

(Receiver-production photos, illustrated on
this page, were talen at the Sunbury

plant of W estinghouse Electric Corp.)

{Below)

Soldering-operation step, one of the 1.450-0dd
steps involved in producing a chassis.

(Below)
Checking and adjusting TV receivers, ¢ step which consumes approximately 1'% hours.

TeleVision Engincering, March, 1950 27
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FIELD TESTED

Installation Information on

- TV and FM

RECEIVING ANTENNAS

TV. .. FM Antenna Installation

by IRA KAMEN,

Marager, Antenaplex and TV Dept., Commercial Radlo 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

Instollation Toels

Antenna [nstollation 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
Instolliation 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. .

vV ““The best book on the market st this time
dealing with the problem of television antennas
and antenna installation , . , If more Service
Men would read this book, it would help them
eonlide_nblv in making better installations and
providing better television reception for their
customers,” —M,
Electrowics Corp.

J. Shapp, President, Jerrold

VV "Will recommend it to all the Service Men
and technical people | meet.”~—~Charles Cahn,
Field Service Engineer, Bendix Radio.

B e e iy ——

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

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

(Please print)

28

VvV “Well organized and illustrated. very com-
plete and up-to-date, carefully detailed. Tt will
definitely improve the ability of the man who
studies it and therefore is mighty useful to a
firm like ours.”—Hamilton Hoge, Presides:,
United States Television Mig. Corp.

VV *Will certainly fill a long-felt need for some

practical information . . . sincerest congratula.

tions.”"—Georte P. Adair, Former Chief Ewngi-

nDnr, FCC, and now Consultant in Washington,
. .

www americanradiohistorv com

. . Contains detailed illustration and subject index for rapid reference.

vV “A thorough-going compendium of the in-
stalling art . . ., Going to recommend it highly
to our Serviee Control Department and our
service organizations.”—FEruest A. Marx, Gen-
eral Manager, Television Receiver Sales Div.,
Allen B, DuMont Laboratories, Inc.

VV “Informative and extremely well written.”—
R. Morris Pierce, Vice President in charfe of
Engineering, WIR, WGAR, KMPC.

AT YOUR JOBBER
OR ORDER DIRECT
T r—
i Price $2 Post Paid

TeleVision Engineering, March, 1950
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Production Aids

Silver Printed Circuit Solder Alloys

Two arLoys for use with all types of silver
printed or plated conducting mediums,
have been developed.

Solders are of two melting ranges: one
type for the majority of applications
where abnormally high temperatures are
not encountered in service, and where the
assemblies operate at temperatures above
350° F. Their special analysis is said to
eliminate the danger of dissolving the sil-
ver conductors. They work equally well on
ceramic, plastic, bakelite, and other base
materials which have been coated with
silver either by painting, spraying, dusting
and firing or by plating.

Solders are produced in bar, solid wire,
and rosin core shapes.—Divco types 233
and 276; Dept. JIT-9, Division Lead Co.,
836 . Kinzie St., Chicago 22, NI,

Pre-Built Screen Rooms

PrEntILT screen rooms have been devel
oped for lahoratory and production line
nse.

Screen rooms are available in cell units.
Built to provide a minimum of 100 db
attenuation from 0.15 to 1.000 me. Of sec-
tional, double-mesh construction, the units
are said to require no soldering hetween
sections.—Ace Engineering and Machine
Co.. Inc., 3644 N. Lawrence St., Philadel-
phia 40, Penna.

Tandemm Motor

For WIikE RECORDERS, medasuring instru-
ments, temote tuning transmitters, and
other applications requiring a reversible
motor, a tandem reversible unit has heen
produced.

Said to have a high torque and good
speed-torque  characteristies. Maximum
output is 0004 hp.  Features shaded-pole
design with no brushes, which is <aid to
eliminate radio noise. Centerless ground
stainless steel shaft supported in wick type
hearings. Has a molded plastic  spool
which will not absorb moisture and short
the field coil.

Available with several shaft diameters
and various extensions. Similar motors
with 0.006 hp output are also available.
Viodel Dval, Rarber-Colman Co., Rockjord,
Hl.

Barker-Colman tandem reversible motor

TeleVision Engineering, March, 1950

Conduction-Type Soldering Unit

A SOLDERING UNIT, operating on the con-
duction principle, is now available for all
types of soldering operations, including
silver soldering and brazing.

flas a 24 heat selector.

VWith capacity said to be equal to a 4530-
walt electric iron, soldering is done with
a handpiece weighing 5 ounces.

Upon immediate contact with work the
tip of a copper jacketed carbon pencil on
the unit glows red and flux-core solder
flov's when touched to the pieces bheing
joined. When remeved from the work
carhon immediately cools, Power is used
onlv when centact is maintained. Tips
mav be ground to varied shapes, No
dressing or tinning is said to be required.

Complete unit weighs about 25 pounds
anc is 7'x7"'x7", approximately.—Glo-Velr;
Wasseriein Mfg. Co., Inc., 7400 3rd Avenne,
N., St. Petersburg 6, Florida.

Lubricating Additive

A rRic1ios-rroor  lubricating  additive
that is said to prolong the life and increase
the eficiency of diesel, gasoline and elec.
tric motors and engines as well as pisions,
wears, bearings, cutting tools, cte., has heen
developed.

Tests are said to  indicate that oils
strengthened with the lubricant can with.
stand pressures that would ordinarily
break down an untreated lubricant and
frecze all moving paris.—Power-Ball Fric-
tion-roof Oil; Power-Ball Oil Co., Inc.,
91l Huger St., Columbia, S. (.

Radial Miniature Ball Bearings

Ramar  suniaTere  sapr  bearings  with
sizes starting at .0295” (75 mm)  hore
and 11817 (3 mm) od are now available,
Bearings are furnished with ball re.
tainers. They have no filling <lots and
hence are suitable for both radial and
thrust loads.— RO Series; Landis & Gyr,
fnc., 104 Fifth Ave., New York Ciry.

Solderless Type Terminal Blocks

SoLbERLEss TYPE molded terminal blocks
provided with compression type solderless
units, each capable of receiving wires from
No. 16 to 6 awg, are now available. Typi-
cal combinations which may be accommo-
dated by a single terminal are two No. 10,
two No. 12 or two No. 14; one No. 12
with one No. 10, one No. 12 with one No,
14, etc. Attachment of wires to block is
accomplished by tightening screws after
insertion of stripped wires.

Blocks are rated at 35 amperes (600
volts), and are available in 4, 8 and 12
circuit sizes. Screw-on covers are avail-
able.— Type Bepco; Buchanan Electrical
Products Corp.. 1290 Central Ave., Hillside,

Plastic Mounting and Insulating Ring

A POLYETHYLENE MOUNTING RING® has been
designed to fit over the front rim of the
metal tubes. This ring is said to contain
various features: Due to the lap joint
where the ring meets a fully formed in-
sulating cirele is created =o that there is
no leakage of electricity through the joint.
Ribs on the surface of the ting provide for
a fult 2 creepage path, thus eliminating
corona formation.

A sleeve® of conical shape fits over the
hack portion of the tube; it is held in
place by the ring which clamps the sleeve
in position, By this means the entire
metal part of the tube is completely in-
sulated. On the sleeve a second anode
contact is provided, together with a press.
on lug, so that the lead wire can he easily
attached. The ring serves to insulate the
metal portion, and acts as the mounting
base on which the tube rests, A rubber
hand is provided to aet a< an additional
shock absorber.

Rings and sleeves are being manufac.
tured for the 8157, 12%”, 16", and 19"
metal tubes.—A4nchor Plastics Co., 533-
341 Canal St., N. V. 13, N, ¥,

Anchor Plastics piclure-tube mounling ring and sleeve assembly

* Pats. Pend.
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Instrument News

RF Waveform Monitor

AN RF WAVEFORM monitor has been de-
signed for use in TV broadcast installations
to monitor the norectified radio-frequeney
signal at the rf transmission line. The ere
displays the rf carrier voltage on a lincar
time base at cither field- or line-frequeney,
Further provision is made for measuring
the relative amplitude of the sarious por-
tions of the rf envelope within the accuracy
limits preseribed by the FCC Standards of
Gowl Engineering Practice, By adjnsting
the meter reading to full scale when a
syne peak is positiened o referenece line,
the weter is calibrated to read any modo-
lation lesel divectly as percentage of peal:
signal.

Less than 10 watts of peak rf power are
said to be required 10 produce a peak-
to-peak deflection,  Other  features  are:
A gastrinde  linear  sweep  cireuit and
bamd-pass circuit factory-adjusted 10 any
ane of the 12 commereial TV channels,
The on-sereen poartion of the sweep = =aid
to be expandable to approximately  three
times full-seale  deflection without notice-
able mverload.  Accuracy of any amplitude
measurement with respect to the peak sig-
nal value is said to be within 2% for
peak-to-peak deflections of over 3" in the
cathode-ray tube.

Dlesigned  for  standard  RMA  rack
monnding, the monitor nicasures 10%%" I,
19”7 w, 20" d. Weighs 60 pomds.—Type
3034;  Television  Transmitter  Dirvision,
Allen B, DuMont Labs., Ine., 1000 Main
Are., Clifton, N, 1.

DuMont rf waveform monitor

Coil Checker

A coir ciieEckEr whiclh combines a vacuum-
tube voltmeter. calibrated variable capaci-
tar and amplifier tube into a single instru-
ment, has bheen designed,  When coupled
with any rf oscillator. the instrument is
sald to measure inductance,  distributed
capacity and the @ of any induetor, as well
as the capacity of micas. (Described in
bulletin = 18-B.y — Type  3014:  Clough
Brengle Company, 6014 Broadway, Chicago
40, 1.

Clough Brengle coil checker

UHF Sweep Frequency Oscillator
AN INSTRUMENT which generates frequency
modulated rf signals throughout the 170 to

890 range with a maximum power output -

of at least two volis, has been developed
for alignment and test of receivers and
tuners operating  within  the ultrahigh
bhand.—Meodel 901; Polytechnic Kesearch
and Development Co., Inc., 202 Tillary 5St.,
Broolilyn 1, N. Y.

PRDC uht sweep oscillator

Megolun Meter

Two wiEcony smerets featuring an internal
cirenit which is said 1o assure the user
that the applicd voltage the  specified
voltage as long as the resistance of the
piece imder test is within the range of the
meter, have been developed.  In this man-
ner tests may be conducted with a known
voltage, .

One model cantains an internal 300-volt
measuring  sonree, as well as a 200-volt
volt source, and the other has a continu.
ously variable measuring source ranging
from 100 to 600 valts de. A volimeter is
provided for cheeking actual volage heing
applied 10 test, With this model it is pos-
sible to test a picce for actual resistance
changes as the voltage varies, Types L-f4
and L-0A; Industrial Instruments, Ine., 17
Pollack Ave., Jersey City 5. N, ]

— e —_—

Industrial Instruments megohm meter

T VTi'M

A VOLT-OMM-CAPACITY MILLIAMMETER which
employs a 9 weter seale is now available,

Measures resistance as low as 1/10 ohm
and capacitance of 1 minfd.  Permits peak-
to-peak voltage measurcments and contains
zero-center de scale. Has an ac range of
1.200 volts, Said 1o feature flat frequency
response 1o 300 me.— Wadel 209.4; The
Hickok Electrical Instrument Co.. 10529
Dupont Ave,, Cleveland 8, Ohio,
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Frequency Deviation Meonitor
A FREQUENCY-DEVIATION MONITOR has been
produced 10 measure the relative strength
of signals heing transmitted, magnitde of
frequency modulation, and the error dis-
placement of the signal from its assigned
center frequency.

Unit monitors up to five carrier fre-
quencies i cither the 23-50 me or the
152-17+ we hand.  Additional frequencies
may Dbe monitored by the exchange of con-
trol crystals. These crystals, being tem-
perature compensated, are said to introduce
a negligible error of less than 00005%,

An integral part of the monitor is an
AM receiver pre-tuned to WWV, hy which
the monitor may be accurately checked and
calibrated. A built-in test cireuit is said
to allow exact gain setting of the monitor
awdio  stages, insuring  accurate overall
calibration of the unit at all times.—
Votorola, Ine.. 1345 Augusta Boulerard,
Chicago 51, HI.

Molorola frequency deviation monilor

General Purpose Pulse Generator
A GENERAL-PCRPOSE PULsE  gencralor for
testing fast circuits, as well as making
everyday checks of other generators, rf
circuits, peak-mcasuring equipment, etc,
has been announced.

Instrument is said to have a pulse rise
and decay time of 02 microsecond, 50-
watt pulse, and a continuously variable
pulse length, 07 to 10 microseconds, A
low internal impedance of 50 ohms or less
is said 1o insure a pulse shape virtually in-
dependent of load; low impedance also
makes it possible to  deliver aceurate
pulses at some distance from the instru-
ment, if transmission lines are properly
terminated.

The instrnment ha- a repetition  rate
(requency) continuously variable from 50
o 53000 pulses per second, and pulse rate
can b controlled internally, or from an
external  synchronizing  source.  Continu-
ously variable =ynehronization pulses are
available either in advance or following
the main pulse.  An amplifier-attenuator
system s provided with low source im-
pedance making pussible either positive or
negative pilses witlt contmuously variable
amplitwde —Wadel 212-A; Hewleu-Packard
Co., 395 Page Vill Road, Palo Alte, Culif.

H-P pulse generator

TeleVision Engineering, March. 1950
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GUARDIAN CENTERING MAGNETS and
FOCUS COILS Insure Better Positioning

of the Pattern in Popular TV S_!_ets ...

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-

The Post Office Department does not for-

ward magazines unless you pay additional

We ask your co-

ment of the raster.

16150

Polarised Relay

Poramizep RELAYS, capable of repeating,
with high accuracy, feeble signal impulses
of varying time duration. and of maintain-
ing this ability for long periods without
attention. are now available.—Curpenter
Relavs, made by the Telephone Manufac-
turing. Ltd., Londen, Englund, and dis-
tributed by C. P, Clare & Co., 4719 West
Sunnyside Ave., Chicago 30, 1H.

Matching Transformer

A MATCHING  TRANSFORMER.  employing
four-conductor twin  lead specially  con-
nected to provide a transformation in im-
pedance from 300 obms down te 75 ohms,
ts now available. It is particularly nseful
in matching 300-0hm transmission line to
72- or 73-ohm input receivers or providing
an efficient match between any  300-0hm
antenna and a coaxial 75-0lon line such as
might be used in an area of high noise

level—American Phenolic Corp., Chicago
50, 1.
Amphenol matching transformer
=

=

TeleYision Engineering, March, 1930

we cannot duplicate copies ‘
:

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 Guardran
standard, speedy delivery to meet to-
day's replacement needs is a matter of
routine. Write,

GUARDIAN(G/ELECTRIC

W. WALNUT STREET

A COWPL{TE Lymg QF RELAYS SCEV)NG AMIRICAN )jnpusIAY

CHICAGO 12, ILLINOIS

TV Parts and Accessory Review

Sealed Tubular Capucitors

A LixE of 600 v dewe tubulars. in capacities
fror 001 to .1. has been announced.

Capacitors feature an outer tube plastic
impregnated. ends  plastic sealed, Tight
outer coat of high-tem wax., and leads an-
cho-ed in solid plastic end.

Designed for 83° € operation—Type
85T0C Humidi-Seal; Pyramid  Electric
Company, 155 Oxjord St., Paterson, N, J.

Pyramid capacitor

Cerasnic Capacitors

A LINE OF MINIATURE ceramic disc capaci-
tors has been designed for bypass and
coupling in TV and FM assemblies,

Capacitor is 19/32" in Jdiameter  and
5/327 thick, It now is being made in:
]y 300 v dew at capacities of 30 to 500
mmfd at =20 per cent: and (2) in 500 to
5.000 mmfd. gnarantecd minimum capacity,
witltin a temperature range of +10° C
and +62° C. Caornell.-Dubilier Electrie
Corp., South Plainfield, New Jersey,
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Parabolic Antennas

FIVE PARABOLIC ANTENMAS 1o cover the
3929-7125 me hand are now available.

Eacli parabela is available in two, four,
~ix. and eight-foot diameters, and mounts
are available for all types of installations.
The antennas are said to have gains up to
14.9 b, and can be supplicd with de-icing
equipment and junetion boxes—The Fork-
shop Associates, Ine.. 66 Needham Street,
Newton Highlands, Mass.

Workshop parabolic antenna
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TV Tube News

TV Sound Activities

Sylvania TV Tubes

AN 81" aLL-cLASS, direcl-view picture
tube with electrostatic focus and deflection
has been designed for 7"-type receivers.

The tube, type 8BP4, is interchangeable
with the 7JP4.

Operating voltages include: 6,000 on
No. ! anode: 1,620 10 2,400 on No, I
anode; and 0 to —72 10 —-168 volis on No.
1 grid.

A sixteen-inch, 22%;".long, all-glass.
direct-view tube, with an external conduc-
tive coating which acts as a filter capaci-
tance when grounded, is now available.

The tube, type 16LP4, is supplied with
neutral or clear face plates and employs
an jon trap gun for use with external
magnet. Deflection angle is approximnate.
ly 52°, with magnetic focusing and de-
flection.

A sixteen-inch metal viewing tube,
16GP4, which is said to he five inches
shorter than the 16AP4 also lhas been an-
nounced.

The tube is also said 1o be 14" shorter
than the standard 10”7 types. Deflection
angle is 70°. Supplied with a neutral
gray face plate.

A miniature high.voltage half-wave rec-
tifier, 1V2, has been designed for receiver
pulse-rectifying systems and voltage dou-
bler circuits for magnetically deflected 10"
and 12” viewing tubes. Tube has a peak
inverse-plate voltage of 7.500, peak plate
current of 10 milliamperes, and an average
plate current of .5 milliampere.

Now available also is a double-ended
miniature high voliage.rectifier, type 1X2,
designed for use with rf, fly-back, and 60-
cycle types of power supply.

A high-perveance heam power amplifier,
6AUSGT, has been designed for use as a
horizontal deflection amplifier in high-
efficiency deflection circuits for receivers.

One 6AUSGT, in a suitable circuit, will
fully deflect 10BP4, 12LP4, or other pic-
ture tubes having electron heam deflection
up to 60° and operating with an anode
voltage up to 12 kv. The tube has a 6.3
volt, 1.25 ampere heater. Under typical
operating conditions. it will have trans
conductance of approximately 6.000 mi.
cromhos; mu of approximately 5.9. The
maximum plate dissipation is 8 watts;
peak positive pulse plate voltage is 4.500
volts; and maximum dc plate voltage is
450 volts.—Radio Tube Division, Svlvania
Electric Products, Ine., 500 Fifth Ave.,
N. Y. 18,

———

AUTOMATIC TV TUBE W ASHER

An automatic washing machine, in the Irving.
ton, N. J., plant of Sheldon Electric Co., which
washes the inside of the glass blanks with
chemicals and then circulates several water
rinses. (It uses so much water that under
present water-shortage conditions, its opera-
tion might be hampered were it not for the
unlimited supply of well water discovered
recently in the Sheldon plant.)

32

Eisler Picture-Tube Sealing Unit

A FOUR-HEAD GENEVA gear-drive sealing-in
machine adaptable for sealing the electron
gun to the bulb of picture tubes is now
available. Machines can handle up to 24"
diameter tubes, with production in the
range of 90 tubes per hour.

Machine is powered by two motors for
adjusting independently the index head
and the head drive. The motors are %
and Y% hp respectively, 1,720 rpm, with
variable speed pulley. The machine is
automatically operated by a reset timer
which stops the turret from rotation for a
predetermined time which ranges from 0
to 60 seconds. The indexing time can be
manually controlled by a foot switch.—
Model 57-8-4-CTL; Eisler Engineering Co.,
Inc., 750 S. 13 Si., Newark 3, N. J.

Eisler sealing-in machine

. E. TV Tubes

Two scanavine TUBES (6AV53GT  and
25AV5GT) have been developed for mag-
netically deflected television sets.

Tubes, of beam-power amplifier design.
can withstand high surge plate voltages
for short periods of time. They are in-
tended particularly for operation as hori-
zontal deflection amplifiers in receivers
employing either direct or iransformer-
coupled drive. Can operate from a power
supply of 125 volts.

Three TV receiving tubes (6ASS,
6BO6GT and 25BQ6GT) are now also
available.

The 6AS5 is a heam-power amplifier of
miniature construction, intended for use
as the audio power-output tube. It is
similar 1o the 35C5.

The 6BQ6GT and 25BQ6GT are beam-
power amplifiers, designed to withstand
high-surge plate voltages for short periods
of time and are intended for use as hori-
zontal-deflection amplifiers in receivers.

A new miniatere receiving tube, type
6CB6, for use as a wideband amplifier in
the if or rf stages of TV and FM receivers,
has been announced.

The tube s a sharp cut-off pentode of
miniature construction and is designed
for use in applications where very high
transconductance and low capacitance
values are required.

Characteristics of the tube include a
transconductance of 6,200 micromhos and a
plate current of 9.5 milliamperes under
typical eoperating conditions.—Tube Divi-
sions, General Electric Company, Schenec.
tady, N. Y.
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Microphone Floor Stand

A 3'%2-poUND microphone floor stand which
can be disassembled into 7 pieces to fit
into a speaker or amplifier case is now
available,

Can be adjusted from 2 10 6'. Slipping
of the telescopic sections is said to be
prevented by the use of duraluminum C
\ype  washers  under positive-locking
knurled collars—Model MFS; Special
Products Co., Silver Spring, Maryland,

Magnetic Tape Recorder

A MAGNETIC TAPE REcOmDER featuring in-
stantaneous monitoring from the tape while
recording and separate heads for high fre-
quency erase has been developed. Unit
also has a forward and reverse high speed
rewind, three dynamically balanced mo-
tors, record level indicator, instantaneous
choice of 7.5” or 15" per second tape
speed, independent azimuth adjustment
for each head. Can play either standard
7" or NAB 10%" reels.—Basic Recorder
No. 401; Berlant Associates, 9215 Venice
Boulerard, Los Angeles 34, Calif.

Microgroove-Standard Record Pickup
Arm

A rickuP anM, which has a low-as-possible
vertical-to-lateral moment of inertia, is now
available. Other features include: mini-
mized vertical mass in order 10 track any
record without imposing extra vertical
load on grooves; ahsence of spurious arm
resonance at any frequency; lower than
3-gram centimeter pivot f{riction; static
balancing about the vertical axis to elimi-
nate tendency to jump grooves when sub-
jected to bumping or jarring: an offset
head to reduce tracking error to less than
+2%°; protection of stylus point against
contact with anything but the record
grooves,

In addition, arm includes adjustments for
sensitive tracking foree, height adjustment
for turntables from 14" to 2" high, one.-
hole mounting and self-contained leveling
screws, plug-in cartridge holder, magnetic
arm rest and a visible stylus point for
starting and cueing records.—Model 190,
Pickering & Company, Oceanside, N. Y.

FILM PROJECTION STUDIO

Film prolection studio at WBZ-TV which will
be visited on April 15 by those engineers
attending the New England IRE meeting in
Boston: In foreground are two film camera
controls, beyond which are two 35-mm pro-
jectors. At lefl is a Baloptican projector for
slides, next to one of the strip-film projectors.
At the rear are twin 16.mm projectors.

TeleVision Engineering, March, 1950
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IndustrylLiterature

Themas Associates, 1607 Alger Si., Los
Angeles 39. Calil,, have released a 32-page
1950 catalog covering cuszhioning materials
TA-70 conductive, TA-73-1 Skvidrol resist-
ant, TA-74 high temperature resisiant,
TA-75 fire resistant and an aromatic fuel
resistant cushioning.  In addition. fifteen
clips. elamps and brackets are deseribed.

Calalog zives detaitled prints with ma-
terial finishes. specitications and ranges of
sizes offered in aluminum. steel and stain-
less steel. Installation sketches are in-
cluded, showing suggested applications
and special feainres.

Clapp & Poliak, Inc, 341 Madison Ave.

Y. 17, have pubiished a two-volume
texi. Technignes of Plant Maintenance
1950. covering the proceedings of the first
Plant Maintenance Coujerence held re-
cently in Cleveland, Ohio.

Subjects  ¢covered include maintenance
organization and prineciples: mainienance
cosls and bndgeling: seleetion and upkeep
of lighting equipinent; upkeep of motors,
controls and disiribution equipment; use
of eleetrical instrumentz in maintenance,
ete.  The two volumes comprise 278 pages,
8':nll. and inchule 47 page: of 1alles
diagrams, illustrations, graphs and charis.
Price for hoth, postpaid, is two dollars.

The Superior FEleciric €o.. Bristol, Conn.,
have published a 12-page hulletin. No. 749,
deseribing light dimming equipment.  Bul.
letin displavs dimmers from the -mall
LOot-watt  manually-operated single unit
through hieavy  duty motor-driven gunged
unit with an outpnt up 10 30,000 watts.

John F. Rider Publisher. Inc., 480 Canal
Sircet. New York 13. has published Rider
Manual Volume XX.

Mannal offers coverage on AM.FM re-
ceivers, anto radins, reeoand ehangers, and
tiners. as of Novemler, 1949, Data of 71
mannfacturers comprises 1,776 pages. Priced
at S18.00.

Electrieal Reactance Corp., Franklinville,
N. Y., have published 32-page dataleg
deseribing i) capacitars. resistors and
thoke cuils.

Electro Switch Corp.,, 167 King Ave.. Wey
mouth 88, Mass., have issued a 12-page
catalog (1950 P) of rotary (Esco 1vpe )
swilches with information on the use of
multi-pele. snap switches.

Pictorial cirenit diagrams show how con-
lact assemblies combine to provide single-
handle control of conplex circnits, that
may be either independent or intercon-
nected.

The Andrew Corp., 363 East 751 St., Chi-
cago 19. Ill.. have released bulletins de-
scribing tower lighting accessories. single
and obziruction lights, code beacons, light
ing filters for insnlated towers, ete.

Insulation  Manufacturers Corp., 565 W
Wazhington Bonlevard, Chicago. 111, have
published a scries of folders deseribing
several tvpes of coiton cloth  eleetrical
tapes.

General Radio Co.. 275 Massaclhneelts Ave.,
Cambridge 39, Mass. have released a
4-page folder describing a line of ultra
high mcasnring eqnipment.

TeleVizion Eugineeving, Mareh, 1950

Y Yes sir, POWER! These
Clarostat power resistors are
built to handle real power— 4
from first to last—year after
year . . . for outstanding serv-
ice. Special cold-setling inor-
ganic cement coating won't
crack. peel, blister or f{lake.
Handles heat shock of ire-
quent on-off operation without
flinching.

Standard 5 to 200 watt
ratings. Fixed or adjustable.
Wide selection of resistance
values. Also with taps. all
types of terminals and mount-
ings, on special order. Better
— yet cost no more:

Clarostat jobbers are cashing
in on nice industrial business
with these and other items.
Interested? Write us.

<2° POWER
EHHN“HM . RESISTORS

CLAROSTAT MFG. 0. INC. = DOVER. NEW HAMPSHIRE o In Canada: GANADIAN MARCONI CO., LTO.
L

ADVERTISING MUSTS . . ..

APRIL—National Ascociation of Broadcasters Convention Issue
MAY—Radio Parts & Eleetronie Equipment Convention issue
FORMS CLOSE 3d OF FACH MONTH

TELEVISION’S
PRETTIEST

1s INn aN ANCHOR

MOUNTING RING!

New, sinchor-designed mounting rings® for
metal TV tubes incorporate o full 27 creep-
age puth, making a complete, uninterrupted
electrizal circle and insuring against corona
formation. When used in conjunction with
the Anchor tube sleeve®,
Anchor rings give moxi-

mum tube insulation! Sets
are safer, UL approval
easier, mounting costs lower
with the Anchor ring and

; s
sieevel — for all metal tubes in 8% ",

/ 'éa 1227, 16", ard 19" sizes, [

ANCHOR PLASTICS (O., Inc.

§39-54) Canal 51, New York 13, N. Y.
‘CUSTOM EXTRUDERS OF ALL THERMOPLASTICS
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Personals

Veteran Wireless Operators Association News

Curtis R. Hammond is now equipment
sales manager of the receiving tube divi-
sion of the Raytheon Manufacturing Com-
pany, Newton, Mass.

Hammond will be responsible for the sale
of radio receiving tubes and picture tubes
to equipment manufacturcrs.

George R. Sommers has been appointed
assistant general sales manager of the
radio tube division of Sylvania Electric
Products Inc.

-k

George R. Sommers

B. J. Edwards, technical director of Pye,
Ltd.. Cambridge. England. discussed Tele-
vision Development in Britain during a
recent meeting of The Radio Club of
Amnerica.

Pinckney B. Reed has heen named man-
ager of the Industrial Equipnient Section
of the RCA Engineering Products Depart-
nment. Reed replaces George I.. MeKenna,
who has hecome assistant to W, W. Wats,
vice presidem in charge of the department.

Harry R. Seelen is now manager of the
I.ancaster Enginecring Section of the RCA
Tube Department.  Seelen succeeds Dr.
Davton Ulrey. who has retired and iz nov
a consultant 1o the company.

Robert D. Hickok, president and founder
of The Ilickok Eleetrical Instrument Co.,
died recently.

R. D. Hickek, Jr.. has been elected presi.
dent  of the company. and W. A. Weiss,
vice president, in charge of engineering.

Edwin M. Martin has become president
amnd chairman of the hoard of the Standard
Electronics  Corp.. Providence, Rhode
Island, which will design and manufacture
radio and TV equipment that will be dis-
tributed by Grayhar Electric Co. Robert F.
Moyer is vice-president and treasurer.

Under the terms of an agreement. Stand.
ard will provide maintenance parts and
service to all users of Western Electric
equipment and Western will supply the
necessary information to make this pos-
sible.

E. M. Martin

Jack McCullough and Bill FEitel recently
received the U. S. Navy Distinguished
Public Service Award for their contribu-
tions to the naval research and develop-
ment program.

34

The VWOA Elections

THE RESULTS of the recent election of
ofticers and members of the hoard re-
vealed that Wm. J. McGonigle was re-
elected prexy: William C. Simon, sec-
retary; A. J. Costigan, first vice presi-
dent; R. ). lversen, assistant secretary;
E. N. Pickerill. second vice president;
and C. D. Guthrie, treasurer.

On the hoard of directors are George
IL. Clark. Fred Nluller (U.S.N.R.}, A.
i. Costigan. Haraden Pran. C. D. Guth-
rie. W. C. Simon. W. ], McGonigle
and George Sterling.

The Twenty-Fifth Year

On the oceasion of the Twenty-fifth
anniversary of VWOA. celebrated at
the annual dinner-cruise in N. Y. City.
prexy Bill McGonigle paid tribute, at
the dinner and in the souvenir year
book. to those who participated in
VVOA activities during the twenty-five
year span.

Bill pointed out that the original
VWOA members—Peter Padell. Gilson
Willets. Frank Orth. William Fitzpat.
rick. James Maresca. Sam Schneider,
William Gill. A. Barbalate. George
Clark. J. R. Poppele. Fred Muller. Fred
Klingenschmitt. Hugo  Gernsback,
and James Maher deserve a special
word of appreciation.

“Fo our past presidents—William
Fitzpatrick, William Gill, James Maher
J. B. Duffy. Fred Muller and George H.
Clark.” continued Bill. “we send our
good wishes for their expert piloting of
the good ship VWOA.

“To the other ofhicers and directors.
throughout the years. we are grateful.
ton. for their splendid cooperation,”
Bill  added. “Several rate special

mention—Bill Simon, presently secre-
tary and director. For years trea-
surer and executive secretary, he has
done a tremendous job of handling the
detail work so necessary in every or-
ganization. George Clark, director, for-
merly vice president, president. secre-
tary. executive secretary. and historian
of VWOA and one of the original in-
corporators of our association. also
merits applause. He continues to be
just as active today as when we were
founded a quarter century ago. To A,

"l. Costigan. Haraden Pratt, George W.

Bailey. Charles D. Guihrie. Willard S.
Wilson. F. P>. Guthrie, H. H. Parker,
Paul Trautwein. General Sarnoff. Ar-
thur Lynch. A. F. Wallis, Henry Hay-
den. Charles Cooper. W. J. Halligan.
E. H. Rictzke. Guy Entwistle. Lewis
Winner. T. R. McElroy. Bryan Davis,
Ludwig Arnson. Orrin E. Dunlap. Dr.
Lee de Forest. and many many others.
we are grateful. too. for their help.”

Marconi Memorial Medal Awards

During the silver-anniversary dinner,
the Marconi Memorial Medal of Honor
was awarded 1o Commodore E. M.
Webster . . . “In recognition of a life-
time of service to the radio art.”

The Marconi Memorial Medal of
Service was also awarded to ¥CC Com-
missioner George E. Sterling . . . “In
recognition of over four decades of out-
standing service in the field of radio.”

The Marconi Memorial Wireless Pio-
neer's Medals were awarded to Hugo
Gernshack . . . “Recognizing his out-
standing pioneering achievements in the
early days of wireless™: and 1o E. N.
Pickerill. . . . ~In tribute to his early
efforts in wireless in aviation.”

Elof Sandstrom is now chairman of the
board of The OQak Manufacturing Co., Chi-
cago. 11l.  Robert A. O'Reilly has become
president and William Bessey, vice presi-
dent and secretary.

Edward B. Snyder has been appointed pro-
duction manager of Bentley, larris Manu-
facturing Co., Conshohocken, Pa.

Snyder was formerly associated with the
Kimble Glass Division of Owens-llinois
Glass Company as technical director of the
Conshohocken plant.

Charles M. Kay has been appointed divi-
sion superintendent of steel works of
American Steel & Wire Company’s South
Works in Worcester, Mass.

Paul H. Eckstein has rejoined The Halli-
crafters Co., 4401 West Fifth Ave., Chicago
21, as television sales manager. Eckstein
had previously been with Hallicrafters as
sales manager of its home radio division.
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TV Picture Tubes

(Continued from page 21)

clectron zun. In the bent gun, the elec-
trodes are arranged <o the beam starts
on its path at an angle of about 11

with respect to the axis of the picture-
tube neck,  The beam passes throngh
the ~econd grid and the entrance to the
anode without distortion, and is hent
back to the tube axis by the action of
a single magnetic fickd. Spot distor-
tions of the tyvpe normally encountered
with ~lant-ficld gun= do not oecur sinee
the fields In regions of greatest varia-
tion, stuch as from the low voltage, Ge
to the higher potential anode. are sym-
metrical. Svimmetrical ficlds are  ob-
tained by locating the bend at a point
on the anode barrel where the poten-
tial in-ide this electrade is nearly uni-
form. lenee bending the barrel does
not introduce serious field distortions,
The u~ of a single bending field ha-
also been found to afleet a saving in
neck length of from 7 te 17970 an im-
pertant factor in determining cabinet

sizes,

(To Be Continned)
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Briefly Speaking . . .

TV, which emerged as the spotlight fea-
ture of the 1950 IRE National Convention,
won its golden ribbons not only in the
qnality and quantity of papers offered,
but on the personal-award front. 100, The
clerished  Morris  Lichinann  Memorial
Prize was won by Otto IL Schade, RCA
rexcarch  engineer,  for  his  owstanding
work in TV opties. Fellow awards were
won by many for their TV work: Alda V.
Bedford, RCA  Lab  rescarch  engineer:
Harlex A lams, North Amervican Mviation,
Tness Harey Bo Marvin, GEL project engi-
neer: Pierre Mertize Bell Lal engineer:
Jack R. Puppele, viee president andd chief
engineer of WORSEV and president TBAL
and Jerome R, Steen. direclor of quality
contral of Ssvhvania Electrie. . . . There's

been quite a trend 1o TV receiver sim-
plification, which has  prompied intense
research in the procedures which might

provide the best resalts, One of the lead.
g exponents of the simplificd idea has
been Wo B. Whalley of the Phy<ies Labora-
tories of Sylvania, who, at a svmposiim on
TV sponcored by the New York section
of the [RE, pointed ont that there are
many funetions of a veeeiver which can be
sadiedl for simplified de<ign, These in-
clude: Channel seleetion and rf amplifica-
ton: amplification at i/: video detection:
video amplification: dr level contral: gain
control: sonnd §f system: diseriminator:
cudio amplifier: synchronizing polee am-
plification and separation: horizonial and
vertical deflection, ete, L o0 TV will be a
Fighlight featine of the annual New Enge.
fand IRIL meeting, which thisc year will be
hield in Boston and on April 150 \mong
those who will appear are Calvin Flli~ of
GuEL whio will diseuse o TV pulse gen-
crator: V. K. Zworvkin, RCA Tabs, whoe
will cover idnstrial television: and M. W,
ostrandberg of NIF and Dale Pollack,
omsulting radio engineer, who will dlisenss
‘oax moise diode termination, . . . Charles
. Carey amd Arthur Fo Thiessen are now
lirectors of General Radio Co., replacing
Melville Eastham and Henry S0 Shaw, whao
are retiring.  Eastham has been named
honorary president and Shaw ha< become

henorary  chairman  of the board.
Philip= lLab~ has granted a license to

Stackpole Carbon covering manufacinre of
magnetic ferrites. . 0 . A plant in Denville,
New Jersev, which will cover 46,000 wquare
feel. has been acquired by the Centralab
Division «f Glohe-Union tue. to manufac-
ture a line of ecerambe capacitors. . | .
The new pictwre tabe plant of RCA, ar
Marion. Indiana, was dedicated  recently.
At the ceremonies were Mayor Willard 6.
Blackman of Marion and Governor Henry

F. Schricker of Indiana. . .. The \dvanes
Flectric and Relav Co. are now in a new
plant ar 2135 N, Naomi =t. Burbank,

California. . ., Emerson Radio and Phon-
graph Corpo will soon ocenpy an adidi-
tional plant at Coles and 1th Street Jer-
ey Citv. No B o will be nsed for the
mannfactnre of televiston  and  radio re
ceiver=. L .. The New York section of the
IRE were hosts recently 1o four of indus.
trie=" ontstanding pioneers, who presented
a review of developments throngh the past
fifty  years and  prediction  of  futnre
tremds: Dec AL N Gobidsmithe Loy Eepen-
schied. Jolm V. 1. Hogan and William €.
White, . .. WPIND WABD and WCBSTA
will soon move 1o the Empire State Boild-
ing. joining WABT and WIZTV. Their
antennas will he vronnted atop a 199-font
fower,
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AMPERITE

Studio Microphenes
| at P.A. Prices

Ideal for

=
BROADCASTING Imﬂ'
RECORDING |
PUBLIC ADDRESS

“The vltimate in micro-
phone quality,” soys
Evan Rushing, sound
engineer of the Horel
New Yorker.

e Shout right into the
new Amperite Micro-
phone--or stand 2 fee!
away-reproduciion is
always perfect.

# Not affected by
any climatic conditions.
¢ Guaranteed to with-
stand severe "knocking
oround.”

List $42.00

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

fer.
. ol ! troductory O
(3 pe"al Write for speciol :o:d A

Offer: ond 4-page lustr

AMPERITE (@mpany ;.

541 BROADWAY = MEW YORK 1. M. Y.
Canodo: Aflos Bodss Corp, Lid., 580 Kimg 5t. 'W., Taronhs

BIRTCHER

STAINLESS STEEL - LOCKING TYPE

TUBE
CLAMPS

Stainless
Steel

Corrosion
Proof

83 VARIATIONS

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

More than three million of these
clamps in use.

FREE CATALOG

Send for samples of Biricher slainless
steef tube clamps and our standard cola-
tag listing tube bose types, recommended
clomp designs, ond price list.

THE BIRTCHER corroraTiON

SOET HUNTINGTOMN DN, LOS ANGILES 33
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If you've put aoff installing the Payrall Sav-
ings Plan in your company because you feel
it would be *‘a lot of work," then this adver-
tisement is certainly for you! Because it's
really very simple to give your employees
the advantages of investing in U. S. Savings
Bonds the easy, avtomatic “Payroll” way.

li§ EASY fo install
Payroll Savings

...and 20,000 companies’ experience proves it pays!
HERE'S ALL YOU NEED TO DO

Appoint one of your top executives as Savings Bond Officer.
Tell kim to get in touch 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-
ployees to sign—plus as much 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 on

the Bonds.

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

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

THAT'S ALL THERE IS TO IT!

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. (Remember that pay-check
withheldings 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 eyes
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

Plan, half his employees signed up.
A prominent aireraft 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 years 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 Deportment acknowledges with appreciation the publication of this message by

TeLEVISION ENGINEERING

This is an official U. S. Treosury advertisement prepared under the cuspices of the Treasury Deparim mi and The Advertising Council.
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100 to 500 Mc
OSCILLATOR

THIS oscillator, designed for use as a power source for
general laboratory measurements and testing, covers
the frequency range of 100 Mc to 500 Mc. With its asso-
ciated power supp%y it is small, lightweight and compact.
The entire range is covered with a single-dial frequency
control with a slow-motion drive equipped with an
auxiliary scale.

-t

FEATURES
@ Dial calibrated directly in megacycles to an accuracy of 3=
1%
@ Vernier dial with 100 divisions, covering the oscillator range
o in ten turns

The. tuned.arcmt of the Type 857-A @ Output through a coaxial jack with provision for varying
Oscillator is out well-known Butterfly coupling
type. The difhiculty of sliding contacts @ Output of V2-watt at 500 Mc
in-any part of the oscillator circuit is @ Electron-ray tube in power supply to indicate grid current and
avoided in this unique construction. furnish indication of oscillation
The photograph above shows the out- @ Filament and plate power furnished by the Type 857-P1
put coupling loop and output jack. Power Supply which is furnished with the oscillator
Coupling can be changed from maxi- TYPE 857-A U-H-F OSCILLATOR (with power supply) ..
mum to almost zero by rotating the $285

outpur jack.

» GENERAL RADIO COMPANY s

90 West St., New York & 920 S. Michigan Ave., Chicago 5 1000 N. Seward St., Los Angeles 38

www americanradiohistorv com


www.americanradiohistory.com

Attt RCA 70t

[6AP4

—r——

16GP4

- —

.+« the new, short metal-cone kinescope
with “Filterglass” face plate

The new RCA-16GP4 offers special advantages to de-
signers of large-screen television receivers:

Shorter —Nearly 5" shorter than the 16AP4, the new,
wide-angle RCA-16GP4 permits reduction in dcpth of
chassis and cabinet, and thus makes possible greater com-
pactness in receiver styling. In addition, the 16GP4 per-
mits economies in tube stocking, packaging, and shipping.

“Filterglass” Face Plate—Of high-quality glass and almost
flat, the “Filterglass” face incorporates a neutral light-
absorbing material to give improved contrast by minimiz-
ing ambient-light reflections and reflections within the
face plate itself. The circular face plate provides a large
picture with full scan.

Tilted lon-Trap Gun—New tilted gun requires only a single-
field, external magnet.

Duodecal 5-Pin Base—Permits use of lower-cost segment
socket.

Less Weight — The RCA-16GP4 weighs substantially less
than a comparable all-glass tube so that, with ordinary
precautions, it can be safely shipped in the receiver.

RCA Application Engineers are ready to co-operate with you
in applyving the 16GP4 and associated components to your
specific designs. For further information write RCA,
Commercial Engineering, Section C58R, Harrison, N. J.

ANOTHER new RCA tube . ...

. + the RCA-6CD6-G Horizontal-Deflection
Amplifier for 16GP4 Systems. The RCA.
6CDG-G makes possible the design of horizontal-
deflection circuits in which the plate voliage for
the tube is supplied in parc by the circuit and in
part by the low-voltage power supply. Ordinarily
only one 6CD6-G is required for kinescopes with
deflection anglesupto 70°and operating at 14 kv,

THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT IS RCA

RADIO CORPORATION of AMERICA

ELECTRON TUBES

HARRISON. N. J.
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