
CH, 1950 

NGINEERING 

Factory pre -final 'scope odluitroont 
wing trystel-controled test srgemli 

from nt f. Iloo roger 



-gdy Ivext 

c 
Gun has 

( V i ec thode_raY picture 
tubes 

gñ s%(0 

f ies 

AD 's ca ePh ucte te 
production 

of today's 
torrtcuunt 

of p` a\ gro°t`On 

ma55 Pr Wrongding but n° o 
e 

Precise s 

Wth 

Efficient °f 
the 

Icon 
ind sible Without 

the 

ontotion et 
been new mode this P 

os the gun through the 
ól\-ima°`to e 

cou\d 
hove nts suchcontribution 

guns' 
thon 

aeon E 

ctur 

°f 
tube 

co 

s hos mode 
its contribution 

electron to 
cath 

N°yrnmdu 
ethonO onensRwh e e isi nemdustry itnprcn, 

H\6 

precisionth heort °f 
e 

i\\or 
corsera 

ciron guns 
co th 

tube rugged of sape"°` 
rie 

the 
deneifying 

customer FtW °y n e 

tetson 

A 
rev+ of out moorth Cotp 

p 

pos°lc 

W. 

Foin 

` 
hO onlcs, tnc. 

ossoic 

ZhoTos 
EtVi Cotp 

N°clo^Oi 
V ld 



Before Any Other 

Consideration 

OF THE several factors that enter into the use 

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 

i 

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 
equipment. In other words, A.B.C. is a bureau 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. All advertising in printed media should 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. 

SOME 

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 
editorial appeal. With the interests 
of readers thus identified, it be- 

comes possible to reach specialized 
groups effectively with specialized 
advertising appeals. 

OF THE AUDITED INFORMATION 
IN A.B.C. BUSINESS PAPER REPORTS 

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 

or business. 
How many subscribers renewed. 
How many are in arrears. 

U 
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A.B.C. REPORTS - FACTS AS THE BASIC MEASURE OF ADVERTISING VALUE 

TeleVision Engineering, March, 1950 1 



ELE. 
ISION 

'iarú0 
VOLUME 1 

Including Radio Engineering, Communications and Broadcast Engineering. Registered U. S. Patent Office. 

MARCH, 1950 NUMBER 3 

TV Microwave -Relay Equipment Operation Earl D. Hilburn 8 
Analysis of Recently -Completed Tests with 2000 and 7000 -mc 
Systems Which Involved Use of Special Equipment Modifica- 
tions and New Type Accessories. 

TV at the 1950 Convention of the IRE 12 
Report on Papers by Mertz, Fowler and Christopher, and 
Honnell and Prince, Covering Quality Rating of TV Images. 
and TV Image Reproduction by Use of VM Principles. 

Electron -Gun Production Techniques 15 
Pictorial Study of Six Vital Steps Applied in the Processing 
of Picture -Tube Electron Guns. 

The Design and Fabrication of TV Picture Tubes K A. Hoagland 16 
Probe of Critical Factors Which Much Be Weighed Carefully in 
Laboratories and on the Production Line to Satisfy Current 
Requirements. 

The Channel 24 (529-535 mc) TV Station at Bridgeport, Conn. 22 
Characteristics of UHF Transmitter, Capable of Delivering 1.4 
kw at Peak of Synchronizing Signal, Which Features Use of 
8 -Tube Tripler System and Slot Antenna with Gain of 17. 

TV Camera Tube Design Allan Lytel 24 
Part III . . . Design and Application Features of the Image 
Orthicon ... Shock Effect Characteristics ... The Image Isocon. 

On a TV Receiver Plant Line 27 
Production and Test Methods Employed in Receiver Manufacture 
Today. 

MONTHLY FEATURES 
Viewpoints Lewis Winner 7 
Production Aids 29 
Instrument News 30 
TV Parts and Accessory Review 31 
TV Sound Activities 32 
TV Tube Developments 32 
Industry Literature 33 
Veteran Wireless Operators' Association News 34 
Personals 34 
Briefly Speaking 35 
Advertising Index 35 

Cover Illustration 
Pre -final TV receiver test setup at G.E. plant in Electronics Park, Syracuse, New York, involving checks 
on video and audio sensitivity, vertical sync, oscillator tuning range, horizontal sync, picture centering. 
centering of focus detail and resolution, and manual control functions. 

Editor: LEWIS WINNER 

Published monthly by Bryan Davis Publishing Co., Inc., 52 Vanderbilt Avenue, 
New York 17, N. Y. Telephone: MUrray Hill 4-0170. 

Bryan S. Davis, President. Paul S. Weil, Vice-Pres.-Gen. Mgr. Lewis Winner, Editorial Director. 
F. Walen, Secretary. A. Goebel, Circulation Manager. 

Eastern Representative: 1. I. Brookman. 52 Vanderbilt Avenue. New York 17, N. Y. 
East-Central Representative: James C. Munn, 2253 Delaware Drive, Cleveland 6, Ohio. Telephone: ERieview 1-1726. 
Pacific Coast Representative: Brand & Brand, 1052 West 6th Street, Los Angeles 14, Cal. Telephone: Michigan 1732. 

Suite 1204. Russ Building. San Francisco 4, Cal. Telephone: SUtter 1-2251. 
Reentered as second-class matter February 7, 1950 at the Post Office at New York, N. Y., under the act of March 3, 
1879. Subscription Price: $3.00 per year in the United States of America and Canada; 50c per copy. $4.00 per 
year in foreign countries; 60c per copy. 

The Aro Book Depot: Wellington, New Zealand. McGill's Agency: Melbourne, Australia. 
TELEVISION ENGINEERING is indexed in the Engineering Index. 

Entire Contents Copyright 1950, Bryan Davis Publishing Co., Inc. 

2 TeleVision Engineering, March, 1950 



TkcNcw 

Thu Mont4fotmcs 
sUPERSPEEO 

Sets new standards of performance, utility and econ- 
omy for TV station operation. Provides a means of film 
pickup that approaches the contrast and clarity char- 
acteristic of studio productions. 

r DIRECT FILM PROJECTOR 

Used with a Du Mont Special Image-Ortlicon film pickup to 

give studio clarity to movies and teletranscriptions. 

BACKGROUND PROJECTOR 

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

IMAGE CREHICON PICKUP HEAD 

F .YING SPOT SCANNER 

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

O ALLEN B. DU MONT 

LABORATORIES. INC. 

RF WAVEFORM MONITOR 

A:ORN TRANSMITTER 

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

releVision Engineering, March. 1950 3 
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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 

PIONEERS 
SftRAGU 

GLASS -TO -METAL SEALS, pioneered by 
Sprague, have paved the way to new and higher 
standards of protection and efficiency in thou- 
sands of capacitor and resistor types. 

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. Yet 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. 

E SPRAGUE ELECTRIC comPAnv 
North Adams, Massachusetts 

IN ELECTRIC AND ELECTRONIC DEVELOPMENT 

SUBMINIATURE Sprague molded Prokar ca- 
pacitors, rated for -50°C. to +125°C. opera- 
tion, are playing a big part in revolutionizing 
the engineering of ultra -small equipment. 

SPRAGUE KOOLOKM RESISTORS, wound 
with ceramic insulated wire, doubly protected 
by outer ceramic shells, have answered one 
difficult resistor problem after another. 

NPB-348 

6 

L M. REG.. 
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As Coy Sees It 
THE COLOR ISSUE 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 before 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 üp 
with a report on which the Commission has based a new 
allocation plan, which calls for approximately 220 miles 
between co -channel stations and 110 miles between adja- 
cent chañnel stations in the veryhigh bands, and 200 and 
100 miles, respectively, in the ultrahighs. I'm 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, '48, it did so because of two problems (very - 
high and ultrahigh nationwide -system coverage) . They 
were big problems. These two problems could have been 
solved several months ago, had it not been for the realiza- 
tion that in using up such a large part of the ultrahigh 
band, there will be no place left for a color TV service 
in the future." 

Then the Commissioner went on to say that, 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 systems only recently developed 
and still under improvement, or perhaps multiple standards 
for all systems, there must be a careful evaluation of all 
the factors, a study that takes time arid unfortunately 
affects the freeze lift. He indicated that it was hoped that 
the answers might become available before the year is out. 

The before -the -year -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 lift 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 

LEWIS WINNER, Editor 

white, over broad -band 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 16 -mm size camera, the vidicon, which in a 

three -unit setup would be used for color pickup at remote 
points. 

At the IRE 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 500 lines. Commenting on its 

sensitivity, Dr. Paul K. Weimer of RCA Labs, said that 
theoretically it is possible to devise a photoconductive tube 
ten times as sensitive as the image orthicon. Describing 
the transmission possibiilties of the pickup tube. Rich- 
ard C. Webb, also of the Labs, declared that a 500 -foot 

coax line could be used at present. 

Describing the future of this new mode 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. Conversely, 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 is available with this 

new method of transmission. 

In a third IRE closed-circuit TV presentation, an 18 -mc, 

180 -field, 525 -line color system using a scanning disk was 

displayed by DuMont. This system, it was learned, will 

work with cable lengths of a thousand feet. A 121/2 -inch 

receiver was used in the system, but it was learned that 
a drum is now being developed for use with a 19 -inch 

direct -viewing tube, a demonstration of which was prom- 

ised within the next sixty days. 
Wired TV appears to have arrived and rung the fruitful 

bell. ---I.. W. 

TeleVision Engineering, March, 1950 ? 



TV MICROWAVE -RELAY 

Figure 2 (left) 
Intermediate setup for two link relay of spe- 
cial telecast where a six-foot reflector, used 
with a 7000 -mc receiver, served to pick up 
signals from a 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 PICKUPS rapidly becom- 
ing a key factor in the TV broadcasting 
system, it has been found imperative to 
probe carefully the techniques involved 
in the installation and operation of the 
microwave links required for the ser- 
vice. 

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

For microwave -relay operation, the 
2000, 7,000 and 13.000 -mc bands have 
been made available, and may be used 
for inter -city, stl (studio -to -transmitter 
links) or mobile pickup. Exclusive as- 
signment of the bands has been pro- 
vided, in each area, in accordance with 
the TV broadcast channel allocation, as 
illustrated in Figure 1. In addition to 
the exclusive use of the frequencies 
shown, it is general practice at present 
to pool (i.e., make available to all sta- 
tions in the area) 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 service. 

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

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

The 7000 -mc Equipment 
The 7000 -mc equipment' normally 

consists of a tripod mounted receiver 
and transmitter together with portable 
control units for each. 

The transmitter circuitry is very 
straightforward. A two -stage video am- 
plifier brings the input signal up to a 
sufficient 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 mc, total. A dc re- 
storer is provided which holds the sync' 
tips to a constant frequency, indepen- 
dent of picture content. Regulated dc 

r 

Figure 1 

Microwave frequency allocations table. 

TV 13000 -mc 
Station. Allo - 

Channel cation 

7000 -mc 
Allo- 
cation 

2000 -mc 
Allo- 

cation 
2 13025-13050 6925-6950 1990-2008 

3- 4 13050-13075 6950-6975 2008-2025 
5- 6 13075-13100 6975-7000 2025-2042 
7- 8 13100-13125 7000-7025 2042-2059 
9-10 13125-13150 7025-7050 2059-2076 

11-12 13150-13175 6875-6900 2076-2093 
13 13175-13200 6900-6925 2093-2110 

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

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

The first is used for the demodulation 
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 crosses the zero 
axis at about 112 mc (about 5 mc be- 
low the crossover of the signal discrim- 
inator). The output of this discrimin- 
ator is used to control an afc 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 obtained with 
three different types of parabolic re- 
flectors, to suit different applications; a 
tripod -mounting 4' diameter reflector, a 
parapet -mounting 4' reflector and a 6' 
reflector. The first is standard equip- 
ment with the apparatus and is the best 
suited to portable operations. It has a 

IRCA TTR-1A/TRR-1A: C. W. Hansell, De- 
velopment of Radio Relay Systems, RCA Re- 
view; September, 1946. 
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(quipmen t Operation 
Extensive Tests with 2,000 and 7,000 Mc Relay Systems, 
Designed to 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 
Modifications and Specially -Constructed Accessories 

Also Found Necessary to, Increase Control Flexibility. 

by EARL D. H I L B U R N, Chief Engineer, WMAL, WMAL-FM, WMAL-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 points 
where recurring broadcasts are sched- 
uled. 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- 
sembly for fixed point-to-point service. 
Because of its weight (75 pounds) and 
difficulty in handling, it has not been 
used too widely. Furthermore, the 
beamwidth is so sharp (about 134°) 
that stability of the mounting is a con- 
siderable problem, turnbuckles 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 been 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 elec- 
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 

approximately 50° and a power gain 
of about 210, with respect to a dipole. 
It 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 been 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 -me System 
Several 2000 -mc systems are cur- 

rently on the market, all featuring con- 
siderably 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 adjunct to any 
mobile television operation. 

In our station, the 2000 -mc transmit- 
ter occupies a total of 441/2" of space 

Figure 4. 

Cross-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 is the point of 

a braze (with a smooth inside transition) to short length of waveguide, using a two -pin 
connector and knurled ring. 

TeleVision Engineering, March, 1950 9 



Figure 5 

The 2,000 -me transmitter. Left rack contains magnetron -modulator unit, special 
meter panel, and modulator power supply. Right rack contains 2,000 -volt regulated 

'ower supply for magnetron. 

in two table -height relay racks, draws 
1.5 kw of power from a single-phase 
60 -cycle 115 -volt supply, and weighs ap- 
proximately 200 pounds. In circuit, the 
transmitter lineup includes a multi- 
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 oscil- 
lator is frequency modulated to a swing 
of about 7.5 mc 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 receiver, shown in 
Figure 6, occupies 38" of rack space 
and weighs just over 100 pounds. It 
employs a 2K28 klystron local oscil- 
lator, tuned crystal mixer assembly, 
and a 125 -mc if amplifier with a pass - 
band of approximately 20 mc. 

At present WMAL-TV is using three 
different antenna systems 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 respect 
to a dipole) and a 41/2° beamwidth (to 
the half -power points). The antenna 
is of screen construction to minimize 
wind -loading and lightweight alloys are 
used for all structural members. This 
antenna is intended primarily for use 
on fixed point-to-point service and is 
furnished with a flat mounting plate 
suitable for bolting to a tower or simi- 
lar supporting structure. In Figure 7 

appears a view of this antenna secured 
to a specially constructed rotating 
mount, which is controllable from the 

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 constructed. 
Made of 4 x 4's. and held together with 
'/z" diameter bolts, this stand can be 
assembled from the completely knock- 
down condition by two men in about 
30 minutes. It includes provision for 
panning the antenna through about 30° 

Figure 6 

The 2,000 -mc receiver (lower half of right 
hand rack) includng WMAL-TV constructed 
antenna -position control panel, local oscillator 
and mixer panel, if and video amplifiers, and 

regulated power supplies. 

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

A 46" diameter version of the 8' re- 
flector system is also available. This 
has a gain of 320 (with respect to a 
dipole) and a beamwidth of 9° (to the 
half -power points). This antenna has 
largely superseded a solid 4' diameter 
parabolic reflector system, originally 
furnished with the equipment. The ad- 
vantages of lighter weight and lower 
windloading make the screen reflector 
preferable to the solid paraboloid for 
portable operations. 

In addition to a selection of antennas, 
the user has a choice of transmission 
lines; no equipment is actually 
mounted at the antennas and 52 -ohm 
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 advantage of reduced line losses. In 
the WMAL-TV installation, we have a 
250' run of 15/S", 2000 -mc pressurized 
coax between the receiving antenna 
(Figure 7) and the receiver (Figure 6). 
More recent installations of this type 
have employed a 7/g " 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 100'), RG -14/U (9.5 db at- 
tenuation per 100') and RG -8/U (14 db 
attenuation per 100') flexible cable 
may be used. 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 lighter 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 difficulties when relaying a 
picture signal from the scene of a re- 
mote telecast to the TV transmitter. It 
is therefore essential that the engineer- 
ing staff be certain that the relay can 
be successfully completed, before a spe- 
cial program commitment is made. The 
first step in establishing this link as- 
urance is a survey. Actually this mi- 

crowave survey is usually made at the 
same 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 

2Raytheon RTR-1A. Current production is 
designated as type RTR-IB and embodies a 
number of minor modifications. 
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the pickup and determine such factors 
as: camera positions, lighting require- 
ments, mobile unit parking, power 
availability, etc. 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 been 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 to 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 is made. 

Figure 8 

Mount being assembled for support of eight - 
foot 2,000 -mc antenna system on scene of 

remote telecast. 

Figure 7 

Telephoto view of 225' level of WMAL-TV transmitter tower, showing eight -foot 2,000-mo 

receiving antenna on rotating mount. (Receiving antennas to left are used in direct off -the -air 
rebroadcast of Baltimore stations.) 

Iff the weather is bad at the time of 

the 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 he 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 
sheet of paper, showing the ground 
elevation at 'frequent points along the 
course. 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. 

allowance must be made for the curva- 
ture of the earth. 

If 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 below line -of -sight, it is doubtful that 
the 7000 -me equipment will provide an 
adequate signal. It is possible that the 
2000 -mc 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. If the main 
beam signal strength is extremely high, 
there is a possibility that the greatly 
attenuated diffracted 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 
Below: Image of test chart using standard TV principle. 

(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 frame, 40 frames per second, and a video band- 
width of approximately 2.5 mc. These views were photographed from a 5" picture tube on 35 -mm film. Some detail has been necessarily lost 

in the photographic and printing processes. 

7U ,%rna9e eeproQuction 69 114e o( Um Prineiple,ó * 

IN STANDARD TELELVISION SYSTEMS, pic- 
tures are reproduced on the picture 
tube by varying the brightness of a spot 
that is scanning the picture on the mo- 
saic of the pickup tube. In a velocity - 
modulation system, which has received 
considerable attention in the past, the 
picture -tube beam current 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 picture and camera 
tube in accordance 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 repro- 
duced by a high spot velocity. 

To achieve velocity television repro- 
duction the picture to be televised must 
be scanned with constant velocity and 
the video signal obtained in the usual 
manner, while at the receiver the image 
is reproduced by varying the horizontal 
velocity of the spot on the screen of the 
picture tube. This variation of deflection 
velocity is achieved by varying the hori- 
zontal velocity of the spot on the screen 
of the picture tube. No video signal is 

applied to the picture -tube grid so that 
the beam current is maintained con- 
stant. 

A mathematical analysis of the re- 
sponse of this system shows that when 
the video signal has been added direct- 
ly to the deflection voltage, the bright- 
ness of the reproduced picture element 
can be determined by the rate of change 
of brightness about the subject picture 
element along the mosaic scanning line. 
Further examination of the derived 
equations have disclosed that several 
different types of velocity television re- 
productions can be achieved, each of 
which possesses certain novel character- 
istics. To a first approximation it is 
possible to obtain a true reproduction 
of the televised picture through the use 
of suitable coupling networks, although 
contrast is poor under these conditions. 

A consideration of the basic vtr 
principles indicate that when a certain 
critical value of injected signal is ex - 

`From the 1950 IRE National Con- 
vention paper by M. .f Honnell and 
M. D. Prince, Georgia Institute of 
Technology. 

ceeded, the picture -tube writing spot 
will retrace a portion of the writing 
line, thus resulting in a segment of in- 
creased brightness. This characteristic 
of the system causes two-tone objects to 
be outlined by a light band on one side 
and a dark band on the other side. 
When a narrow bar is reproduced, the 
dark and bright bands lie very close 
together, thus giving maximum con- 
trast and visibility. The relative posi- 
tions of these bands depend upon the 
polarity of the injected video signal. 

For these reasons, two-tone subject 
matter comprises an important class of 
material that can be reproduced with 
good detail by vtr. This category in- 
cludes printed material, maps, line 
drawings, and circuit diagrams. 

The investigation of vtr has revealed 
that there are several types of picture 
distortion which might arise in stand- 
ard commercial video systems due to 
spurious coupling between the video 
and the deflection channels in television 
cameras or receivers. This spurious 
coupling will produce velocity modu- 
lation of the writing spot which results 
in a halo effect or in some other form 

12 TeleVision Engineering, March, 1950 



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 by 

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. 
Due to the three-dimensional appear- 
ance of the image presentation, vtr may 
offer some advantages for certain in- 

dustrial television applications or radar 
'scope displays. Furthermore, experi- 
ments to date indicate that velocity re- 
production may be achieved with fewer 
electron tubes in the television system 
and with some reduction in circuit com- 
plexity. 

Quality (atinq oif 7V 9rna9e4 ** 

THE TRANSMISSION of television signals 
requires a frequency band much wider 
than other communication systems. 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 to have an accurate evalua- 
tion of the impairments resulting from 
such deviations. It is desirable to se- 
cure a quality rating which can be 
placed on as nearly a quantitative basis 
as possible, and that, as nearly as pos- 
sible, the same scale be used for the 
various impairments. When consider- 
ing transmission impairments this im- 
age is not sensed by the viewer as an 
original work of art, but as a reproduc- 
tion of an original which may or may 
not be accessible. That is. the quality 
rating does not assume the burden of 
rating original artistic merit. 

Two techniques have been explored 
for establishing such a rating of image 
quality. The first of these stems from 
procedures used in the older art of 
photography in studying film speeds 
and printing paper characteristics. It 
is simply based on presenting an ob- 
server with pairs of pictures, having 
slightly different but known physical 

**From the 1950 IRE National 
Convention paper by P. Mertz, A. D. 
Fowler and H. N. Christopher of Bell 
Labs. 

characteristics, and asking him to vote 
his preference for each pair. This per- 
mits of determining optimum trends in 
the physical characteristics studied. 

The technique has been applied to a 
rating of the subjective impairments 
from echoes as compared with reduc- 

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

A vtr image of a standard test pattern. 
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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 employs a photoconductive 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 I" 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 controllable 
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- 

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- 

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 also 
been used to compare sharpness as a 
quality parameter of the picture with 
highlight luminance and contrast ratio. 
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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 method. 
Gun construction is checked at this stage to 
assure correct spacing and alignment of com- 

pleted gun mount. 

Specially -designed and constructed furnaces which are used far hydrogen -firing of all stainless - 
steel parts used in the electron guns. 

(Left) 
Welding with thyratron -controlled equipment, which provides a strong weld with very little 

discoloration of the metal. 

*Illustrations and data presented through the courtesy of Haydu Brothers. 

Annealing of the glass. One liresetter, assigned to each two machines, checks heat of glass. 
After 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 at he same time 
the condition of the anode and second grid 

aperture can be observed. 
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TV PICTURE TUBES 
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Figure 1 (left, top) 

Simple electron gun structure. 

Figure 2 (left, center) 
Improvement of simple electron gun with 
an additional electrode, the second grid. 

Figure 3 (left, bottom) 

View of an electron gun with another 
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 distinctions 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 control 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 electrons 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- 
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Detailed Study of Direct-Vieagnetic-Deflection and 
Focus Picture -Tube Processing Methods Discloses that 
Variety of Critical Factors Must Be Reviewed Carefully 
in Lab and cm the Production Line to Satisfy Current 
Requirements: Light and Electron Optics, Beam 
Formation and Control, the Electron Gun, Preíocusing 
Action, Limiting Apertures, B e a m- D e f l e c t,i o n 

Techniques, Wide -Angle Applications, High -Vacuums, 
Ion -Spot Elimination, Slant Field and Bent -Gun Ion\ 
Traps, Metal and Glass Envelopes. 

by K. A. H O A G L A N D, Tube Engineering Department, Allen B. DuMont Laboratories, Inc. 

trons to a high velocity. The electrons 
will continue their motion until they 
meet a retarding or negative electro- 
static field, or until they strike some 
portion of the tube body which they 
are unable to penetrate. The electron 
beam consists of a bundle of individual 
electron paths; Figure 1. The beam is 
divergent, spreading outward as it trav- 
els further from the cathode and grid. 
To control the intensity of light pro- 
duced, the grid voltage must be varied 
from beam cutoff to a maximum of zero 
bias. Beyond zero bias, the grid will 
collect electrons from the cathode and 
the tube behaves as a conventional 

(a) 

(o) 

Jwoe vosee 
outmw .10u45 

diode, causing clipping of the video 
signal. 

The simple gun described can actu- 
ally be used in tubes for television pur- 
poses. For example, a gun with nearly 
this simplicity has been used in a pro- 
jection tube, the 3" type 3NP4. Sim- 
ilar guns have been used in many of the 
television picture ttì es manufactured 
in England. One disadvantage of this 
structure, however, is that the electron 
current in the beam is influenced not 
only by changes of control grid voltage, 
but also by variations in the anode volt- 
age, which causes changes in the field 
intensity penetrating the control grid 
aperture. 

An improvement of the simple elec- 
tron gun is shown in Figure 2, with an 
additional electrode, a second grid, 
added to the basic structure. This grid 
consists of an aperture disc or cup 
close to the Gl aperture, and is operated 
at a fixed positive potential of about 
250 volts. This electrode serves as a 
shield -grid or screen -grid, similar in 
action to the screen grid of pentode 
type receiving tubes, helping to isolate 
the effect of anode voltage in influenc- 
ing electron current flow from the 

Figure 4 (left) 

Slant -field ion -trap design (bottom) and bent - 

gun structure (top). 

Figure 5 

Bent -gun mount structure. 

cathode. In the usual type of crt using 
a second grid, the final anode voltage 
may be varied from 5 to 10 kv, with 
only a slight change in the available 
anode current for a given control grid 
voltage. A further action of the second 
grid, which is indicated by the shape 
of the beam in Figure 2, is that it tends 
to act as a convergent lens making the 
beam 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 electrostatic field is 
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Complex TV program continuity is 
reduced to a simple push-button oper- 
ation with an RCA TS -20A System. 

New Era in Video 
-via REMOTE 

This Relay Switching System does 

what RCA's Audio Relay Systems have 

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 

your units. It provides unlimited flexibility- 
enables you to add facilities as your station 
grows, without losing a penny's worth of your 
original equipment investment. 

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

simple d -c lines from any point you choose. 
No expensive coaxial line required to and 
from control 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 
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1. Minimum Master Control arrangement. Combines 
simple operation with economy. Provides switching of 
6 inputs to either of 2 outputs. 
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2. Simple Studio Control layout. Additional facilities in- 
clude: Preview monitoring and line monitoring, fades, 
lap dissolves, and superimposition. 



Sw/feb/i,, 
WtAvS! 
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 automatically! 

For long-range planning of your TV pro- 
gramming facilities, overlook none of the 
advantages of this revolutionary new relay 
switching system. Ask your RCA Broadcast 
Sales Engineer about it. Or write Dept. 23 C, 
RCA Engineering Products, Camden, N. J. 

RCA'S T5 -20A SYSTEM. 
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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. 
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by RC t., ND ;omplex electron c ci c ;its n thi; 
sylterm No picture reflections. Wc tuber to 
fai. T -is rade also houses the an p irk rs -snd 

power supplies. 



Figure 6 

Four types of picture tubes used today: 19AP4, 16FP4, 15DP4 
and 12QP4. 

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

A further refinement of the simple 
electron gun structure appears in Fig- 
ure 3. The beam formed by either 
of the structures illustrated in Figures 
1 and 2 is not uniform 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 maximum at the center of the beam 
and tapers off to negligible values at 
the edges. The ideal current distribu- 
tion is one that is uniform over the 
entire beam cross section, since such a 
beam 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 is 
mounted close to 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 coating ex- 
tends up on the bulb body to a point 
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 

Figure 7 

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

electrostatic or magnetic electron lenses 
may be used to perform this function. 
In either case, the lenses are similar to 
concave surface light lenses which' focus 
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 cross-sectional area. It is the 
function of the lens to image this area 
on the fluorescent screen. 

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. If an object is imaged at a 
very close distance from the lens rela- 
tive to the object location, a greatly 
reduced image of the object will be ob- 
tained. Similarly, if the focus coil is 
moved further towards the tube face, a 
smaller spot size is attained 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 3" in 
diameter or 19" in diameter. For exam- 
ple, a projection tube can produce full 
picture resolution in an area of say 
3" x 4". An obvious question is why 
it is not possible to make picture -tube 
screens four tunes larger, hence get 
four times the picture resolution. How- 
ever, if the deflection angle is to remain 

constant, the focus coil cannot be as 
close to the screen for the larger di- 
ameter tubes as for those of smaller 
diameter. Hence there is little gain in 
actual resolution 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 
screen 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 picture 
tubes, the magnetic focus lens is a 
magnifier; that is the image (the spot 
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 object greater and 
consequently increase the spot size at 
the screen. Also, since we have in- 
creased magnification, the strength of 
the lens has increased and more focus 
current will be required. (Magnetic 
focus coils must be located as close to 
the location recommended by the man- 
ufacturer. This point is generally im- 
mediately behind the deflecting yoke 
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 yoke region. The 
interaction between the beam and the 
magnetic field is not unlike the effect 
which causes rotation in an electric 
motor. Since the beam is a flow of 
electrons, it behaves like a fine con- 
ductor, but with practically no mass or 
other mechanical 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 
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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 bulb 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 cutoff. One method used in- 
volves flaring the yoke ends so the coil 
may be moved further up on the bulb 
body than would be possible without 
such flaring. Another method is to 
shorten the yoke length, with conse- 
quent loss in yoke sensitivity. 

The electron beam 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 electron emitting surface, i.e., 
bombarding electrons of the incoming 
beam cause electrons to be emitted from 
the screen surface. These electrons are 
at a lower potential than those of the 
beam and thus will be attracted to the 
conductive inner bulb wall. In opera- 
tion, secondary emission effects cause 
the screen to maintain a potential of 
from 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 be- 
have like electrons in magnetic fields 

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 ions are approximately 2000 
times heavier than electrons, and al- 
though 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 ions 
are present, they are accelerated 
through the electron gun, out of the 
limiting aperture and eventually bom- 
bard the fluorescent screen at the cen- 
ter. This bombardment causes a de- 
terioration of the ability of the screen 
to produce light. Hence, a darkened 
area, the ion spot, can result. If the 
picture tube runs at sufficiently high 
anode voltage, ion spotting is not a 
severe problem, since the electron beam 
can penetrate the screen material to a 
greater depth than the heavier and 
larger ion particles. For voltages be- 
low 10 kv, however, ion spotting can be 
serious. 

Several methods of eliminating ion 
spots have been evolved: (1), a thin 
metal layer can be placed over the 
screen, permitting electrons to pene- 
trate, but blocking ion penetration; 
(2), exhausting tubes to extremely low 
vacuums, hence reducing the concentra- 
tion of ions; (3), utilizing the principle 
of ion -trapping 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 

1TV Tube Developments, TELEVISION ENGI- 
NEERING; February, 1950. 

basic types are: (1), the slant -field 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 111/2°. 
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 correct this 
effect, a second magnetic field is used 
to make the electron beam return to a 
concentric location. 

In the slant -field design, it has been 
found that an unsymmetrical electro- 
static field is produced in the region 
between G2 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 75% 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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Vie Ch an n eI-Zq (529-535 11te 

WITH THE increasing demands for ad- 
ditional channels and the possibilities 
provided at the ultrahighs for such 
expansion, the 470 to 890 -mc band 
has become a subject of intense study 
by many in the lab and in the field. 
In an effort to evaluate the situation in 
a metropolitan area, under typical op- 
erating conditions, tests have been con- 
ducted in New York City using trans- 
mitters operating at 67.25, 288, 510, 
and 910 mc, set up at WNBT, at the 
top of the Empire State Building. Ex- 
tensive tests have also been conducted 
in the Washington, D. C., area with a 
transmitter operating at 505.25 mc in- 
stalled at WNBW. 

Shortly after these tests were com- 
pleted, it was decided that an experi- 
mental ultrahigh transmitting station 
should be erected in a representative 
city at present not adequately served by 
a local vhf transmitter. It was felt 
that such a station should be a full 
scale custom built prototype of future 
commercial installations in the uhf 
band, so that the results obtained would 
be truly indicative of the practical pos- 
sibilities of ultrahigh broadcasting in 
the type of community in which many 
of these stations would be operated. 

It was felt that Bridgeport, Conn., 
represented a typical ultra high corn - 

The ultrahigh antenna, used at Bridgeport, during its development test stages. 

munity, and plans were therefore set 
up to install a transmitter in that city. 
FCC granted permission to construct 
an ultrahigh system' which would op- 
erate in the 529 to 535 me band, or 
channel 24. 

Construction of the station, KC2XAK, 
was started on September 22, 1949, and 
transmissions began on December 29, 
1949. 

The system was set up to operate as 
a satellite of WNBT, with the visual 
and aural program signals picked up 
directly from New York, a distance of 
55 miles. Thus, programs originating 
from WNBT on the present vhf band 
can be received, demodulated, pro- 
cessed, and retransmitted on the uhf 
band. Although provisions for local 
aural station identification have been 
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 sections, respectively, 
was designed to operate in a standard 
6 -mc bandwidth, the visual carrier fre- 
quency being 530.25 and the aural car- 
rier frequency, 534.75 mc. 

The output of the visual section is 
fed through a coaxial vestigial side - 
band filter, and the visual and aural 
frequencies are then combined in a 
notch filter or diplexer and conducted 
to the antenna by means of a 31/8" co- 
axial transmission line. Employing a 
slot type antenna,' with a power gain of 
17, and an antenna height, above ay - 

*Based, in part, on papers presented by 
R. F. Guy and F. W. Smith of NBC, and 
T. M. Gluyas of RCA, before the 1950 
IRE National Convention. 

'Transmitter, antenna, and auxiliaries were 
developed and manufactured by the RCA Victor 
Division. Station was designed and constructed 
by NBC which will also conduct the field sur- 
veys and propagation studies. 

'RCA TTU-IA. 3RCA TFU-20A. 4RCA. 

erage terrain, of 330', a visual erp of 
approximately 11.5 kw has been pro- 
vided. 

To study receiving results, a num- 
ber of television receivers and con- 
verters have been designed and manu- 
factured,' and are now being installed 
in homes in and around the Bridgeport 
area. Field tests will include observa- 
tions in homes throughout the service 
area in which uhf receivers have been 
installed, at distances and under condi- 
tions which will determine the extent 
of coverage of the station. Various 
types of receiving antenna will be 
tested, shadow areas and multipath 
problems investigated and extensive 
field intensity measurements will be 
made. 

The Transmitter 

The transmitter,' housed in six racks 
each measuring approximately 25" x 
25" x 84," employs a vhf transmitter 
which drives tripler stages consisting of 
eight 4X150A tetrodes operating in 
parallel in a single cavity. (The vhf 
portion of the unit provides rf power at 
176.75 and 178.25 mc for the visual and 
aural channels, respectively.) This 
stage drives the grids of the final stage 
which also employs eight 4X150As 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 follower consisting of 
eight 6L6s connected in parallel. This 
stage drives the grids of the final 
stage. Separate excitation and bias ad- 
justments are provided for the power 
amplifier tubes as well as separate me- 
ters and overload relays. Thus, the 
pa tubes can be adjusted to share the 
load equally. Modulation of the aural 
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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 4X150A tubes, operated in paral- 
lel, are mounted in a cylindrical 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 cylinder. A coaxial 
transmission line is connected to the 
cavity at the center and serves to couple 
the resonate cavity to a useful load. 

The amplifier load is varied by 
changing the impedance of a quarter 
wavelength section of transmission line. 
This is accomplished by rotating the 
outer conductor which changes the 
proximity of metal ribs within the 
coaxial section. 

Design Problems and Experimental 
Techniques 

Reduction of the circuit losses to rea- 
sonable proportions, was one of the ma- 
jor problems encountered during the 
design of the transmitter. 

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

By successive measurements of un- 
loaded Q, under varying conditions, it 
was possible to segregate the circuit 
losses contributed by vacuum tube seal 
losses, radiation losses, losses due to 
the addition of bypass capacitors, con- 
tact losses, and conductor losses. As a 
result of this arrangement, the circuit 
efficiency of the eight -tube ultrahigh 
amplifier was found to be 82%. 

A directional coupler and a slotted 
line were used to measure grid -driving 
power, and a calorimeter load was em- 
ployed to measure power output. A 
4X150A at 530 me developed 90% of 
the power calculated for low -frequency 

operation, but the rf grid voltage re- 
quired slightly exceeded the calculated 
value. 

In studying the neutralization prob- 
lems, a small inductance was inserted 
common to the input and output circuits 
of the amplifier. This was achieved by 
adjusting the dimensions of the screen 
grid contacts. The added coupling neu- 
tralized the unavoidable coupling 
through the interelectrode capacitance 
of the tubes. The residual power 
coupled from the input circuit to the 
output was 0.1 watt. 

To permit proper operation of tele- 
vision receivers employing the intercar- 
rier sound principle, automatic control 
of the frequency difference between the 
aural and visual carriers has been pro- 
vided at 4.5 me at 450 cycles. 

To achieve this control, a beat fre- 
quency is generated between the mas- 
ter oscillator of the aural transmitter 
and the crystal -controlled oscillator of 
the visual transmitter. This beat is 
compared to a crystal standard and an 
output is obtained which alters the fre- 
quency of the aural master oscillator 
until the beat frequency is identical to 
the crystal standard. 

The Antenna 

The antenna consists of a 10" dia- 
meter conductor in which twenty-two 
groups of slots have been cut. These 
slots are one-half wavelength long and 
are separated vertically by an electrical 
length of one-half wavelength. The 
overall length of the antenna is ap- 
proximately 40'. The slots are ener- 
gized from a coaxial feed arranged to 
provide a balance in both power and 
phase between the upper and lower 

Styling similar to RCA TT -500-B 500 -watt 
vhf transmitter, which is a basic part of the 
uhf system. 

The tripler and pa stages; the tripler is in 
the lower cavity. 

halves of the array. By this means, the 
horizontal pattern obtained is circular 
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 31/8' diameter coaxial line, 
with a measured attenuation of 0.222 
db per 100'. The approximate line 
length is 250'. A waveguide is being 
investigated which may be used to re- 
place part of the transmission line, and 
thus reduce transmission line loss. 

Diplexing Unit 

The diplexing unit consists of sharply 
resonant circuits arranged to provide 
high attenuation between the two trans- 
mitters and the antenna at the carrier 
frequency of the other transmitter. The 
unit is constructed from elements em- 
ploying coaxial lines as resonant cir- 
cuits. 
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An image orthicon, type 5655. 
(Courtesy RCA) 

CONTINUING OUR SURVEY 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 becomes 
the signal current. Light on the mosaic 
causes 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 

TV CAMERA 

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

Manufacturer's Problems Encountered in Original 

Pickup -Tube Models Were Solved ... Shock Effect 

Characteristics ... The Image Isocon. 

by ALLAN LYTEL 7 
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. If 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 sufficient 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 electron beam is 
rather complex, being produced by both 
the electric and magnetic fields. It is 
important to note that the electron 
beam impinges upon the mosaic in a 
normal or perpendicular direction. Be- 
cause of this perpendicular approach, 
there is no problem of keystoning and 

the precise area covered by the scan- 
ning beam may be exactly defined. The 
scanning electron beam actually has a 
helical motion, but in effect, the com- 
bination of methods of deflection sweeps 
the electron beam 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 basic camera tube of today. 

The ¡mage Orthicon 

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

The first 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 a fine mesh screen 
mounted very close to it on the photo- 
cathode side. Magnetic focusing is used 
by means of an external coil. Light is 
brought to focus by the external lens 
system on the photo cathode. Electrons 
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Tube Design 
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 resistance preventing the ex- 
change of potential between any two 
elemental areas. The secondary elec- 
trons are then collected 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 
through the glass target. 

In the developmental stage this tube 
involved new techniques 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 constructed 
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 1/30 of a second. The mesh of 
the screen associated with the target 
also presented a considerable problem 
in manufacturing technique. Extremely 
small holes in the screen were required 
so that they would not interfere with 
the image production. A coarse mesh 
screen 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 screen 
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- 
sponding to the variations of light in - 

'Similar to the Farnsworth dissector tube. 

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 incident light, repel the 
scanning electron beam and cause it to 
return to the collector unmodulated.) 

The intermediate section in this tube 
or the scanning section contains an elec- 
tron gun with a cathode, control grid, 
and accelerating grid No. 2. The scan- 
ning beam is brought to focus upon the 
target by means of an external focusing 
coil and the electyrostatic field of grid 
No. 4. Grid No. 5 or the decelerator 
produces an electrostatic field between 
grid No. 4 and the target to provide an 
overall uniform landing of electrons on 
the target area. 

In this manner the scanning electrons 
cease their forward motion when they 
approach the surface of the glass and 
are turned back. There is a five -stage 
signal multiplier using the principle of 
secondary emission to increase the sig- 
nal output many fold. Electrons travel 
from one dynode to the next of this five - 
stage electrostatically -focused multi- 
plier. Electrons bounce 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. 5 is col- 
lected 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 increases 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 amplifier tubes. 

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

2RCA 5655. 3RCA 5769. 4RCA 2P23. 5RCA; 
RCA Review, p. 366; Sept. 1949. 

quire artificial illumination; another2 
may be used for both outdoor and stu- 
dio pickup work, and a third4 is recom- 
mended for outdoor pickup use. This 
tube provides operation over a wide 
range of illumination varying from 
bright sunlight (several thousand foot- 

candles) to the slight illumination of 
deep shadows (less than 1 foot-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- 

mula is useful in providing an approxi- 
mate relation for this signal-to-noise 
ratio. 

1 

R I% X 10-6 

R=P/X106 
Where: / = Current in amperes of 

scanning beam. 
R = Signal-to-noise ratio. 

This gain, of course, represents an 
optimum value 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 Image Isocon 

There are inherent limitations in the 
function and output of the image orthi- 
con camera tube. Shot noise occuring 
in the current of the returning scanning 
beam is added to the noise already 
present in the signal variations on the 
target. Since the image orthicon pre- 
sents a maximum output signal for the 
darkest portions of the picture, the 
greatest amount of noise occurs in these 
same dark sections. The low percent- 
age of modulation of this camera tube 
(somewhere 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.` Its 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 25) 

secondary emission. These electrons are greatest in the light 
portions of the original picture and if they can be utilized as 
the output signal, an inherent noise reduction will result. At 
the same time, a greater percentage of modulation will be 
obtained, which further reduces the noise present in the out- 
pput of the tube. 

An electron beam which impinges on a conducting or non- 
conducting surface causes secondary emission whose ratio may 
be increased with the velocity of the electron stream. The 
electrons which are used for signal output in the isocon are 
those scattered electrons which are reflected at any angle, 
other than 90°, by the primary electron stream striking the 
target. These reflected electrons are maximum during the 
light portions of the picture and almost zero in the dark por- 
tions. By using only these reflected electrons as the signal 
which enters the multiplier section, the image isocon can 
function with a greatly reduced noise level. 

The original image orthicon produces a decrease in signal 
output during the light spots of the original picture. The 
isocon reverses the action and produces a maximum output 
during the light spots of the original picture. The principal 

`problem is how to utilize these scattered electrons and not 
the original returning scanning beam. 

This tube is still in the experimental stage and several 
methods have been developed to remove the scattered electron 
signal from the returning beam. The actual configuration of 
the electron stream as it goes from the gun to the target and 
returns is, of course, in the form of a helix, having several 
nodal points between the target and the electron gun. The 
electron stream, of course, focuses to a sharp point upon the 
target. It is found that scattered electrons may be removed by 
an aperture at the electron gun. However, this method is in- 
efficient unless further modifications are used. It is possible 
by means of additional electrodes within the tube, to increase 
the helical motion of the electron stream on its way to the 
target which will increase the separation between the scat- 
tered electrons and the returning beam. These scattered elec- 
trons are then allowed to enter the multiplier section where 
they are used as the signal output. The original returning 
beam is intercepted by the edge of the multiplier aperture 
and hence this is not used. 

There are several modified forms of this tube which have 
been developed. In one of the most promising types appears 
additional electrodes to increase the helical motion of the 
electron stream. It has been found that this tube provides less 
noise in the output especially in the dark portions of the 
picture: The ordinary image orthicon, on occasion, has been 
found to be unstable and develop noise spots after a short 
period of use. Where an image orthicon is used on first a 
bright picture and then a dark picture, its full range of sensi- 
tivity cannot be realized unless the beam current has been 
reduced. If this is not done a bright spot or comet will be 
noticed in the picture output. This is one point where the 
image isocon is definitely superior. There are, of course, 
limitations to any technical advance, and this new tube re- 
quires greater care in initial adjustment and operation. At the 
same time, slight misadjustments of the image isocon are 
much more noticeable than slight misadjustment of the image 
orthicon. It is difficult to evaluate or compare an experimental 
tube until all of the facts, including the results of long actual 
field operation, are evaluated. However, the image isocon does 
appear as a definite step forward in the long series of pro- 
gressively better camera tubes. 
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On a TV Receiver Plant Line 

(Above) 
Installing picture tubes. 

(Below) 
Production -line checking of receivers. 

(Below) 
Checking and adjusting TV receivers, a step which consumes approximately 11/2 hours. 

(Above) 

Checking of chassis wiring, one of nineteen 
inspections and tests made, before picture 

tube is installed. 

(Receiver -production photos, illustrated on 

this page, were taken at the Sunbury 

plant of Westinghouse Electric Corp.) 

(Below) 

Soldering -operation step, one of the 1,450 -odd 
steps involved in producing a chassis. 

TeleVision Engineering, Mardi. I')31, 27 



TV. 

FIELD TESTED 
Installation Information on 

TV and FM 
RECEIVING ANTENNAS 

.. FM Antenna Installation 
by IRA KAMEN, 

Manager, Antenaplex and TV Dept., Commercial Radio 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 

over 130 photos and drawings. 

TEN CHAPTERS COVERING: 
Installation Tools 
Antenna Installation Procedures 
Securing 12 -Channel Coverage 
HF Antenna Installations 
TV Interference 

Fringe Reception 
Master Antenna Systems 
FM Antennas 
Installation Business Practices 
Tricks of fhe Trade 

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

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

VV "Will recommend it to all the Service Men 
and technical people I meet."-Charles Cahn, 
Field Service Engineer, Bendix Radio. 

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

VV "Will certainly fill a long -felt need for some 
practical information . sincerest congratula- 
tions."-George P. Adair, Former Chief Engi- 
neer, FCC, and now Consultant in Washington, 
D. C. 

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 I am enclosing $2.00. 

(Please print) 

NAME 

ADDRESS 

CITY AND STATE.... 

\/S,/ "A thorough -going compendium of the in- 

stalling art . . . Going to recommend it highly 
to our Service Control Department and our 
service organizations."-Ernest 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 charge of 
Engineering, WJR, WGAR, EMPC. 

AT YOUR JOBBER 

OR ORDER DIRECT 

Price $2 Post Paid 
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Pi'ductù'n 4i4e 
Silver Printed Circuit Solder Alloys 

Two ALLOYS 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. JT-9, Division Lead Co., 
836 W. Kinzie St., Chicago 22, Ill. 

Pre -Built Screen Rooms 

PREBUILT screen rooms have been devel- 
oped for laboratory and production line 
use. 

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

Tandem Motor 

FOR WIRE RECORDERS, measuring instru- 
ments, remote tuning transmitters, and 
other applications requiring a reversible 
motor, a tandem reversible unit has been 
produced. 

Said to have a high torque and good 
speed -torque characteristics. Maximum 
output is 0.004 hp. Features shaded -pole 
design with no brushes, which is said to 
eliminate radio noise. Centerless ground 
stainless steel shaft supported in wick type 
bearings. 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.- 
Model Dyab, Barber -Colman Co., Rockford, 
ill. 

Barker -Colman tandem reversible motor 

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. 

Has a 24 heat selector. 
With capacity said to be equal to a 450 - 

watt 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 
flows when touched to the pieces being 
joined. When removed from the work 
carbon immediately cools. Power is used 
only when contact is maintained. Tips 
may be ground to varied shapes. No 
dressing or tinning is said to be required. 

Complete unit weighs about 25 pounds 
and is 7"x7"x7", approximately.-Glo-Melt; 
Wasserlein Mfg. Co., Inc., 7400 3rd Avenue, 
N., Sr. Petersburg 6, Florida. 

Lubricating Additive 
A FRICTION -PROOF lubricating additive 
that is said to prolong the life and increase 
the efficiency of diesel, gasoline and elec- 
tric motors and engines as well as pistons, 
gears, bearings, cutting tools, etc., has been 
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 
freeze all moving parts.-Power-Ball Fric- 
tion -Proof Oil; Power -Ball Oil Co., Inc., 
911 Huger St., Columbia, S. C. 

Radial Miniature Ball Bearings 
RADIAL MINIATURE BALL bearings with 
sizes starting at .0295" (.75 mm) bore 
and .1181" (3 min) od are now available. 

Bearings are furnished with ball re- 
tainers. They have no filling slots and 
hence are suitable for both radial and 
thrust loads.-RO Series; Landis & Gyr, 
Inc., 104 Fifth Ave., New York City. 

Pats. Pend. 

Solderless Type Terminal Blocks 

SOLDERLESS 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, 
N. J. 

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 circle is created so that there is 
no leakage of electricity through the joint. 
Ribs on the surface of the ring provide for 
a full 2" creepage path, thus eliminating 
corona formation. 

A sleeve* of conical shape fits over the 
back 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 be easily 
attached. The ring serves to insulate the 
metal portion, and acts as the mounting 
base on which the tube rests. A rubber 
band is provided to act as an additional 
shock absorber. 

Rings and sleeves are being manufac- 
tured for the 81/2", 121/2", 16", and 19" 
metal tubes.-Anchor Plastics Co., 533- 
541 Canal St., N. Y. 13, N. Y. 

Anchor Plastics picture -tube mounting ring and sleeve assembly 
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RF Waveform Monitor 

AN RF WAVEFORM monitor has been de- 
signed for use in TV broadcast installations 
to monitor the unrectified radio -frequency 
signal at the rf transmission line. The crt 
displays the rf carrier voltage on a linear 
time base at either field- or line -frequency. 
Further provision is made for measuring 
the relative amplitude of the various por- 
tions of the rf envelope within the accuracy 
limits prescribed by the FCC Standards of 
Good Engineering Practice. By adjusting 
the meter reading to full scale when a 
sync peak is positioned to reference line, 
the meter is calibrated to read any modu- 
lation level directly as percentage of peak 
signal. 

Less than 10 watts of peak rf power are 
said to be required to produce a peak - 
to -peak deflection. Other features are: 
A gas -triode linear sweep circuit and 
band-pass circuits factory -adjusted to any 
one of the 12 commercial TV channels. 
The on -screen portion of the sweep is said 
to be expandable to approximately three 
times full-scale deflection without notice- 
able overload. 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. 

Designed for standard RMA rack 
mounting, the monitor measures 101/2" h, 
19" w, 20" d. Weighs 60 pounds.-Type 
5034; Television Transmitter Division, 
Allen B. DuMont Labs., Inc., 1000 Main 
Are., Clifton, V. J. 

DuMont rf waveform monitor 

Coil Checker 
A COIL CHECKER which combines a vacuum - 
tube voltmeter, calibrated variable capaci- 
tor and amplifier tube into a single instru- 
ment, has been designed. When coupled 
with any rf oscillator, the instrument is 
said to measure inductance, distributed 
capacity and the Q of any inductor, as well 
as the capacity of micas. (Described in 
bulletin 18-B.) - Type 301A; Clough 
Brengle Company, 6014 Broadway, Chicago 
40, 111. 

Clough Brengle coil checker 

UHF Sweep Frequency Oscillator 
AN INSTRUMENT which generates frequency 
modulated rf signals throughout the 470 to 
890 range with a maximum power output 
of at least two volts, has been developed 
for alignment and test of receivers and 
tuners operating within the ultrahigh 
band.-Model 901; Polytechnic Research 
and Development Co., Inc., 202 Tillary St., 
Brooklyn 1, N. Y. 

PRIX uhf sweep oscillator 

Megohm Meter 
Two MEGOHM METERS featuring an internal 
circuit which is said to assure the user 
that the applied voltage is the specified 
voltage as long as the resistance of the 
piece under 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 contains an internal 500 -volt 
measuring source, as well as a 200 -volt 
volt source, and the other has a continu- 
ously variable measuring source ranging 
from 100 to 600 volts dc. A voltmeter is 
provided for checking actual voltage being 
applied to test. With this model it is pos- 
sible to test a piece for actual resistance 
changes as the voltage varies.-Types L -4A 
and L -6A; Industrial Instruments, Inc., 17 
Pollock Ave., Jersey City 5, N. J. 

Industrial Instruments megohm meter 

TV VTVM 
A VOLT -OHM -CAPACITY MILLIAMMETER which 
employs a 9" meter scale is now available. 

Measures resistance as low as 1/10 ohm 
and capacitance of 1 mmfd. Permits peak - 
to -peak voltage measurements and contains 
zero -center dc scale. Has an ac range of 
1,200 volts. Said to feature flat frequency 
response to 300 mc.-Model 209-A; The 
Hickok Electrical Instrument Co., 10529 
Dupont Ave., Cleveland 8, Ohio. 

Frequency Deviation Monitor 
A FREQUENCY -DEVIATION MONITOR has been 
produced to measure the relative strength 
of signals being transmitted, magnitude of 
frequency modulation, and the error dis- 
placement of the signal from its assigned 
center frequency. 

Unit monitors up to five carrier fre- 
quencies in either the 25-50 me or the 
152-174 me band. Additional frequencies 
may be 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, by which 
the monitor may be accurately checked and 
calibrated. A built-in test circuit is said 
to allow exact gain setting of the monitor 
audio stages, insuring accurate overall 
calibration of the unit at all times.- 
Motorola, Inc., 4545 Augusta Boulevard, 
Chicago 51, Ill. 

Motorola frequency deviation monitor 

General Purpose Pulse Generator 
A GENERAL-PURPOSE PULSE generator for 
testing fast circuits, as well as making 
everyday checks of other generators, rf 
circuits, peak -measuring 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 to insure a pulse shape virtually in- 
dependent of load; low impedance also 
makes it possible to deliver accurate 
pulses at some distance from the instru- 
ment, if transmission lines are properly 
terminated. 

The instrument has a repetition rate 
(frequency) continuously variable from 50 

to 5,000 pulses per second, and pulse rate 
can be controlled internally, or from an 
external synchronizing source. Continu- 
ously variable synchronization pulses are 
available either in advance or following 
the main pulse. An amplifier-attenuator 
system is provided with low source im- 
pedance making possible either positive or 
negative pulses with continuously variable 
amplitude.-Model 212-A; Hewlett-Packard 
Co., 395 Page Mill Road, Palo Alto, Calif. 

H -P pulse generator 
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GUARDIAN CENTERING MAGNETS and 

FOCUS COILS Insure Better Positioning 

of the Pattern in Popular TV Sets... 

GUARDIAN CENTERING MAGNETS 

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

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

GUARDIAN ELECTRIC 
1615 D W. WALNUT STREET CHICAGO 12, ILLINOIS 

A COMPIETE LINE Of RELAYS SERVING AMERICAN INDUSTRY 

Polarized Relay 
POLARIZED 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.-Carpenter 
Relays, made by the Telephone Manufac- 
turing, Ltd., London, England, and dis- 
tributed by C. P. Clare & Co., 4719 West 
Sunnyside Ave., Chicago 30, Ill. 

Matching Transformer 
A MATCHING TRANSFORMER, employing 
four -conductor twin lead specially con- 
nected to provide a transformation in im- 
pedance from 300 ohms down to 75 ohms, 
is now available. It is particularly useful 
in matching 300 -ohm transmission line to 
72- or 75 -ohm input receivers or providing 
an efficient match between any 300 -ohm 
antenna and a coaxial 75 -ohm line such as 
might be used in an area of high noise 
level. American Phenolic Corp., Chicago 
50, Ill. 

Amphenol matching transformer 

TV Parts and Accessory Review 

Sealed Tubular Capacitors 
A LINE of 600 y dcw tubulars, in capacities 
from .001 to .1, has been announced. 

Capacitors feature an outer tube plastic 
impregnated, ends plastic sealed, light 
outer coat of high -tern wax, and leads an- 
chored in solid plastic end. 

Designed for 85° C operation.-Type 
85TOC Humidi-Seal; Pyramid Electric 
Company, 155 Oxford St., Paterson, N. J. 

l.. 

Pyramid capacitor 

p 

Ceramic 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 diameter and 
5/32" thick. It now is being made in: 
(1) 500 y dcw at capacities of 50 to 500 
mmfd at ±20 per cent; and (2) in 500 to 
5,000 mmfd, guaranteed minimum capacity, 
within a temperature range of +10° C 
and +65° C. - Cornell-Dubilier Electric 
Corp., South Plainfield, New Jersey. 

Parabolic Antennas 
FIVE PARABOLIC ANTENNAS to cover the 
5929-7125 me band are now available. 

Each parabola is available in two, four, 
six, and eight -foot diameters, and mounts 
are available for all types of installations. 
The antennas are said to have gains up to 
44.9 db, and can be supplied with de-icing 
equipment and junction boxes.-The Work- 
shop Associates, Inc., 66 Needham Street, 
Newton Highlands, Mass. 

Workshop parabolic antenna 
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TV Tube News 

Sylvania TV Tubes 
AN 81/2" ALL -GLASS, direct -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. I anode; 1,620 to 2,400 on No. 1 
anode; and 0 to -72 to -168 volts on No. 
1 grid. 

A sixteen -inch, 221/4" -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 ion trap gun for use with external 
magnet. Deflection angle is approximate- 
ly 52°, with magnetic focusing and de- 
flection. 

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

The tube is also said to be 1/4" shorter 
than the standard 10" 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 voltage -rectifier, type 1X2, 
designed for use with rf, fly -back, and 60 - 

cycle types of power supply. 
A high-perveance beam power amplifier, 

6AU5GT, has been designed for use as a 
horizontal deflection amplifier in high - 
efficiency deflection circuits for receivers. 

One 6AU5GT, in a suitable circuit, will 
fully deflect 10BP4, 12LP4, or other pic- 
ture tubes having electron beam deflection 
up to 60° and operating with an anode 
voltage up to 12 kv. The tube has a 6.3 
volt, L25 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 do plate voltage is 
450 volts.-Radio Tube Division, Sylvania 
Electric Products, Inc., 500 Fifth Ave., 
N. Y. 18. 

AUTOMATIC TV TUBE WASHER 

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.) 

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 1/2 
and 1/4 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 St., Newark 3, N. J. 

Eisler sealing -in machine 

G. E. TV Tubes 
Two SCANNING TUBES (6AV5GT 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 transformer - 
coupled drive. Can operate from a power 
supply of 125 volts. 

Three TV receiving tubes (6AS5, 
6BQ6GT and 25BQ6GT) are now also 
available. 

The 6AS5 is a beam -power amplifier of 
miniature construction, intended for use 
as the audio power -output tube. It is 
similar to 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 miniature 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 is 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 operating conditions.-Tube Divi- 
sions, General Electric Company, Schenec- 
tady, N. Y. 

TV Sound Activities 

Microphone Floor Stand 

A 31/2-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' to 6'. Slipping 
of the telescopic sections is said to be 
prevented by the use of duraluminum C 
type washers under positive -locking 
knurled collars.-Model MFS; Special 
Products Co., Silver Spring, Maryland. 

Magnetic Tape Recorder 

A MAGNETIC TAPE RECORDER 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 101/2" reels. Basic Recorder 
No. 401; Berlant Associates, 9215 Venice 
Boulevard, Los Angeles 34, Calif. 

Microgroove -Standard Record Pickup 
Arm 

A PICKUP ARM, which has a low -as -possible 
vertical -to -lateral moment of inertia, is now 
available. Other features include: mini- 
mized vertical mass in order to track any 
record without imposing extra vertical 
load on grooves; absence of spurious arm 
resonance at any frequency; lower than 
3 -gram centimeter pivot friction; 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 
±21/25; protection of stylus point against 
contact with anything but the record 
grooves. 

In addition, arm includes adjustments for 
sensitive tracking force, height adjustment 
for turntables from 1/2" 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 projection 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 left is a Baloptican projector for 
slides, next to one of the strip -film projectors. 

At the rear are twin 16 -mm projectors. 
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IndustryLiterature 

Thomas Associates, 4607 Alger St., Los 
Angeles 39, Calif., have released a 32 -page 
1950 catalog covering cushioning materials: 
TA -70 conductive, TA -73-1 Skydrol resist- 
ant, TA -74 high temperature resistant, 
TA -75 fire resistant and an aromatic fuel 
resistant cushioning. In addition, fifteen 
clips, clamps and brackets are described. 

Catalog gives detailed prints with ma- 
terial finishes, specifications and ranges of 
sizes offered in aluminum, steel and stain- 
less steel. Installation sketches are in- 
cluded, showing suggested applications 
and special features. 

Clapp & Poliak, Inc., 341 Madison Ave., 
N. Y. 17, have pub fished a two -volume 
text, Techniques of Plant Maintenance - 
1950, covering the proceedings of the first 
Plant Maintenance Conference held re- 
cently in Cleveland, Ohio. 

Subjects covered include maintenance 
organization and principles; maintenance 
costs and budgeting; selection and upkeep 
of lighting equipment; upkeep of motors, 
controls and distribution equipment; use 
of electrical instruments in maintenance, 
etc. The two volumes comprise 278 pages, 
8t/ x11, and include 47 pages of tables, 
diagrams, illustrations, graphs and charts. 
Price for both, postpaid, is two dollars. 

The Superior Electric Co., Bristol, Conn., 
have published a 12 -page bulletin, No. 749, 
describing light dimming equipment. Bul- 
letin displays dimmers from the small, 
1,000 -watt manually -operated single unit 
through heavy duty motor -driven ganged 
unit with an output up to 30,000 watts. 

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

Manual offers coverage on AM -FM re- 
ceivers, auto radios, record changers, and 
tuners, as of November, 1949. Data of 74 
manufacturers comprises 1,776 pages. Priced 
at $18.00. 

Electrical Reactance Corp., Franklinville, 
N. Y., have published a 32 -page datalog 
describing HiQ capacitors, resistors and 
choke coils. 

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

Pictorial circuit diagrams show how con- 
tact assemblies combine to provide single - 
handle control of complex circuits, that 
may be either independent or intercon- 
nected. 

The Andrew Corp., 363 East 75th St., Chi- 
cago 19, Ill., have released bulletins de- 
scribing tower lighting accessories, single 
and obstruction lights, code beacons, light- 
ing filters for insulated towers, etc. 

Insulation Manufacturers Corp., 565 W. 
Washington Boulevard, Chicago, Ill., have 
published a series of folders describing 
several types of cotton cloth electrical 
tapes. 

General Radio Co., 275 Massachusetts Ave., 
Cambridge 39, Mass., have released a 
4 -page folder describing a line of ultra- 
high measuring equipment. 

GREENOHM 
* Yes sir, POWER! These 
Clarostat power resistors are 
built to handle real power- 
from first to last-year after 
year ... for outstanding serv- 
ice. Special cold -setting inor- 
ganic cement coating won't 
crack, peel, blister or flake. 
Handles heat shock of fre- 
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. 

KOSTAT CLA 

POWER 

RESISTORS 

etitrod./eid 
CLAROSTAT MFG. CO., INC. DOVER, NEW HAMPSHIRE In Canada: CANAD AN MARCONI CO., LTD. 

Montreol, P.O.. and branches 

ADVERTISING MUSTS 
APRIL-National Association of Broadcasters Convention Issue 
MAY-Radio Parts & Electronic Equipment Convention Issue 

FORMS CLOSE 3d OF EACH MONTH 

TELEVISION'S 
PRETTIEST 

IS IN AN ANCHOR 
MOUNTING RING! 

New, Anchor -designed mounting rings* for 
metal TV tubes incorporate a full 2" creep- 

age path, making a complete, uninterrupted 
electrical circle and insuring against corona 

formation. When used in conjunction with 
the Anchor tube sleeve*, 
Anchor rings give maxi- 
mum tube insulation! Sets 

are safer, UL approval 
easier, mounting costs lower 
with the Anchor ring and 
sleeve! 

For all metal tubes in 81/4", 

121/2", 16", and 19" sizes. 

ANCHOR PLASTICS CO., Inc. 
539-541 Canal St., hew York 13, N. Y. 

"CUSTOM EXTRUDERS OF ALL THERMOPLASTICS" 
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Personals 

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 manufacturers. 

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

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 
America. 

Pinckney B. Reed has been named man- 
ager of the Industrial Equipment Section 
of the RCA Engineering Products Depart- 
ment. Reed replaces George L. McKenna, 
who has become assistant to W. W. Watts, 
vice president in charge of the department. 

Harry R. Seelen is now manager of the 
Lancaster Engineering Section of the RCA 
Tube Department. Seelen succeeds Dr. 
Dayton Ulrey, who has retired and nov- 
a consultant to the company. 

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

R. D. Hickok, 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 
and chairman of the board of the Standard 
Electronics Corp., Providence, Rhode 
Island, which will design and manufacture 
radio and TV equipment that will be dis- 
tributed by Graybar 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 Eitel recently 
received the U. S. Navy Distinguished 
Public Service Award for their contribu- 
tions to the naval research and develop- 
ment program. 

Veteran Wireless Operators Association News 

The VWOA Elections 

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

On the board of directors are George 
H. Clark, Fred Muller (U.S.N.R.), A. 
J. Costigan, Haraden Pratt, C. D. Guth- 
rie, W. C. Simon, W. J. McGonigle 
and George Sterling. 

The Twenty -Fifth Year 

On the occasion 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 Podell, 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. 

"To 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 officers and directors, 
throughout the years, we are grateful, 
too, 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. 
J. Costigan, Haraden Pratt, George W. 
Bailey, Charles D. Guthrie, 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. Rietzke, 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 to 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 FCC 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 
Gernsback . . . "Recognizing his out- 
standing pioneering achievements in the 
early days of wireless"; and to E. N. 
Pickerill.... "In tribute to his early 
efforts in wireless in aviation." 

Elof Sandstrom is now chairman of the 
board of The Oak Manufacturing Co., Chi- 
cago, Ill. 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, Harris Manu- 
facturing Co., Conshohocken, Pa. 

Snyder was formerly associated with the 
Kimble Glass Division of Owens-Illinois 
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 
24, as television sales manager. Eckstein 
had previously been with Hallicrafters as 
sales manager of its home radio division. 

Wears 

BUDDY 

PU fl Y`` 

Veterans of Foreign Wars ethe United States 
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TV Picture Tubes Briefly Speaking .. 
(Continued from page 21) 

electron gun. In the bent gun, the elec- 
trodes are arranged so 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 through 
the second grid and the entrance to the 
anode without distortion, and is bent 
back to the tube axis by the action of 
a single magnetic field. Spot distor- 
tions of the type normally encountered 
with slant -field guns do not occur since 
the fields in regions of greatest varia- 
tion, such as from the low voltage, Cre, 

to the higher potential anode, are sym- 
metrical. Symmetrical fields are ob- 
tained by locating the bend at a point 
on the anode barrel where the poten- 
tial inside this electrode is nearly uni- 
form, hence bending the barrel does 
not introduce serious field distortions. 
The use of a single bending field has 
also been found to affect a saving in 
neck length of from 1" to 11/2", an im- 
portant factor in determining cabinet 
sizes. 

(To Be Continued) 
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TV . which emerged as the spotlight fea- 
ture of the 1950 IRE National Convention, 
won its golden ribbons not only in the 
quality and quantity of papers offered, 
but on the personal -award front, too. The 
cherished Morris Liebmann Memorial 
Prize was won by Otto H. Schade, RCA 
research engineer, for his outstanding 
work in TV optics. Fellow awards were 
won by many for their TV work: Alda V. 
Bedford, RCA Lab research engineer; 
Harley A. Iams, North American Aviation, 
Inc.; Harry B. Marvin, G.E. project engi- 
neer; Pierre Mertz, Bell Lab engineer; 
Jack R. Poppele, vice president and chief 
engineer of WOR-TV and president TBA, 
and Jerome R. Steen, director of quality 
control of Sylvania Electric. . . . There's 
been quite a trend to TV receiver sim- 
plification, which has prompted intense 
research in the procedures which might 
provide the best results. One of the lead- 
ing exponents of the simplified idea has 
been W. B. Whalley of the Physics Labora- 
tories of Sylvania, who, at a symposium on 
TV sponsored by the New York section 
of the IRE, pointed out that there are 
many functions of a receiver which can be 
studied for simplified design. These in- 
clude: Channel selection and rf amplifica- 
tion; amplification at if; video detection; 
video amplification; do level control; gain 
control; sound if system; discriminator; 
audio amplifier; synchronizing pulse am- 
plification and separation; horizontal and 
vertical deflection, etc. . . . TV will be a 
highlight feature of the annual New Eng- 
land IRE meeting, which this year will be 
held in Boston and on April 15. Among 
those who will appear are Calvin Ellis of 
G.E., who will discuss a TV pulse gen- 
erator; V. K. Zworykin, RCA Labs, who 
will cover industrial television; and M. W. 
P. Strandberg of MIT and Dale Pollack, 
consulting radio engineer, who will discuss 
coax noise diode termination.... Charles 
C. Carey and Arthur E. Thiessen are now 
directors of General Radio Co., replacing 
Melville Eastham and Henry S. Shaw, who 
are retiring. Eastham has been named 
honorary president and Shaw has become 
honorary chairman of the board. . . . 

Philips Labs has granted a license to 
Stackpole Carbon covering manufacture of 
magnetic ferrites.... A plant in Denville, 
New Jersey, which will cover 46,000 square 
feet, has been acquired by the Centralab 
Division of Globe -Union Inc. to manufac- 
ture a line of ceramic capacitors. . . . 

The new picture tube plant of RCA, at 
Marion, Indiana, was dedicated recently. 
At the ceremonies were Mayor Willard G. 
Blackman of Marion and Governor Henry 
F. Schricker of Indiana.... The Advance 
Electric and Relay Co. are now in a new 
plant at 2435 N. Naomi St., Burbank, 
California.... Emerson Radio and Phono- 
graph Corp., will soon occupy an addi- 
tional plant at Coles and 14th Street, Jer- 
sey City, N. J. It will be used for the 
manufacture of television and radio re- 
ceivers. . . The New York section of the 
IRE were hosts recently to four of indus- 
tries' outstanding pioneers, who presented 
a review of developments through the past 
fifty years and predictions of future 
trends; Dr. A. N. Goldsmith, Lloyd Espen - 
schied, John V. L. Hogan and William C. 
White.... WPIX, WABD and WCBS-TV 
will soon move to the Empire State Build- 
ing, joining WNBT and WJZ-TV. Their 
antennas will be mounted atop a 199 -foot 
tower. 

AMPERITE 
Studio Microphones 

at P.A. Prices 

Ideal for 

BROADCASTING 

RECORDING 

PUBLIC ADDRESS 
"The ultimate in micro- 
phone quality," says 
Evan Rushing, sound 
engineer of the Hotel 
New Yorker. 

Shout right into the 
new Amperite Micro- 
phone-or stand 2 feet 
away-reproduction is 

always perfect. 
Not affected by 

any climatic conditions. 
Guaranteed to with- 

stand severe "knocking 
around." 

Models 
RBLG-200 ohms 
RBHG-Hi-imp. 

List $42.00 

"Kontak" Mikes 
Model SKH, list $12.00 
Model KKH, list $18.00 

SPeCialecial 
Introductory 

Offer, 
I 

Offer: 
Write 
and 4 -page 

for Special folder. O: 
AMPERITE &mpany_Inc. 
561 BROADWAY NEW YORK 12. N. Y. 

Canada: Atlas Radio Corp., Ltd., 560 King St. W., Toronto 

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 Birtcher stainless 
steel tube clamps and our standard cata- 
log listing tube base types, recommended 
clamp designs, and price list. 

THE BIRTCHER CORPORATION 
5087 1,UNTINGTON DR. 105 ANGELES 32 
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It's EASYIo install 

"Payroll Savings" 
... and 20,000 companies' experience proves it pays! 

HERE'S ALL YOU NEED TO DO 

aQQUUM 
QR 1m. Q 

AM*. 
, 

SWINGS 
QAN G 

u.s.saytHGs ßotos 

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 
withholdings for Bonds are not a "de- 
duction"-the employee takes home 
his Bonds with his pay.) One leadi. g 

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 

If you've put off installing the Payroll Sav- 

ings Plan in your company because you feel 

it would be "a lot of work," then this 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, automatic "Payroll" way. 

Appoint one of your top executives as Savings Bond Officer. 
Tell him 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 Branch 
in the company's District. 

THAT'S ALL THERE IS TO IT! 

Plan, half his employees signed up. 
A prominent aircraft manufacturer, 
whose company had used the Plan 
for some time, was not aware of its 
potentialities until his personal spon- 
sorship increased participation by 
500% among his company's em- 
ployees. 

THE BENEFITS ARE BIG- 
FOR EVERYONE 

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

the resultant increased stability and 
efficiency of its workers. The whole 
nation gains because Bond sales help 
stabilize our economy by spreading 
the national debt and by creating a 
huge backlog of purchasing power to 
boost business in the 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 Department acknowledges with appreciation the publication of this message by 

TELEVISION ENGINEERING 

This is an official U. S. Treasury advertisement prepared under the auspices of the Treasury DepartmA.it and The Advertising Council. 
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The tuned circuit of the Type 857-A 
Oscillator is our well-known Butterfly 
type. The difficulty of sliding contacts 
in -any part of the oscillator circuit is 
avoided in this unique construction. 
The photograph above shows the out- 
put coupling loop and output jack. 
Coupling can be changed from maxi- 
mum to almost zero by rotating the 
output jack. 

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 supply 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. 

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

Output through a coaxial jack with provision for varying 
coupling 
Output of 1/2 -watt at 500 Mc 

Electron -ray tube in power supply to indicate grid current and 
furnish indication of oscillation 
Filament and plate power furnished by the Type 857-P1 
Power Supply which is furnished with the oscillator 

TYPE 857-A U -H -F OSCILLATOR (with power supply) .. 
$285 

GENERAL RADIO COMPANY Cambridge 39. 
Massachusetts 

90 West St., New York 6 920 S. Michigan Ave., Chicago 5 1000 N. Seward St., Los Angeles 38 



...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 depth 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 Ion -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 applying 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 I6GP4 Systems. The RCA- 
6CD6-G makes possible the design of horizontal - 
deflection circuits in which the plate voltage for 
the tube is supplied in part by the circuit and in 
part by the low -voltage power supply. Ordinarily 
only one 6CD6-G is required for kinescopes with 
deflection angles up to 700 and operating at 14 kv. 

THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT IS RCA 

RADIO CORPORATION of AMERICA 
ELECTRON TUBES HARRISON, N.J. 




