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and now--

the magic link
for closed circuit tv - =

Camera Signal The Dumitter

Standard TV Receiver

the dumitter

Actually a miniature closed-circuit television transmitter.
Takes signal directly from any standard camera chain, modu-
lates a carrier frequency of either Channel 2 or 3, and feeds
via cable directly through the antenna posts of standard TV
receivers. Receivers operate exactly as though tuned to a tele-
cast on that Channel.

Performance superior to other forms of transmission. Audio

and video reception absolutely free from outside interference.
Truly, the MAGIC LINK {or closed-circuit television.

Ideal for use in industrial television applications, for field
demonstrations of TV receivers, for studio use, for sales
meetings, and countless other uses. Does away with expensive,

bulky equipment and circuitry modification of receivers. “

Feeds up to 125 standard TV receivers.
Distributes signals on standard TV Channel 2 or
3 via cable through regular antenna posts of
receivers, No modification of receivers necessary.
Receivers may be switched to regular telecast
reception at any time.

Feeds receivers both video and audio through single
coaxial cable up to several thousand feet.

No terminal equalization necessary as attenuation
is only at carrier frequency.

Uses signal from any standard camera chain without
interim equipment.

Completely stable — requires no operator,

Light, compact, completely stable.

No license required.

UIMDN

%M% %7‘4;5 :Mm ALLEN B. DUMONT LABORATORIES, INC.

Television Transmitter Division, Clifton, N.J.



THE

LOCATION

1445 HUDSON BOULEVARD, NORTH BERGEN, N. J.

SIZE

137,000 SQUARE FEET

PRODUCTS ELECTROLYTIC CAPACITORS
PAPER CAPACITORS
RF INTERFERENCE FILTERS

PYRAMID

Your inquiries are invited

ELECTRIC COMPANY
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ror YoUR GOVERNMENT reauirements

Conventional and Fermetically Sealed Typee

IT’S EASY. .. Simply submit your
blueprint and an estimate will be
promptly forwarded to you.

IF you desire a sample built to your
specifications, it can be made for

you in a short time.

SEND B/P FOR COST-FREE RECOMMENDATIONS

R

| ROAD « CHICAGO 39, ILLINOIS
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“Freedom of thought

and independence

of action...”

DONALD W. DOUGLAS

President, Douglas Aircraft Company, Ine,

“Freedom of thought and independence of action are among the keynotes
of America’s economy. They are fundamental to our way of life. Systematic
savings through the Payroll Savings Plan help the individual maintain his own

independence and freedom of action and make us strong as a nation.”

In more than 21,000 large companies (employing 100
or more) and in many smaller companies, more than
8,000,000 men aund women are helping to keep America
strong. By systematic saving in U. S. Savings Bonds they
are doing their part to offset inflationary tendencies . . .
they are building a reservoir of future purchasing power
to supporl industry...they are providing financial inde-
pendence for themselves and their families.

The widespread success of the Payroll Savings Plan is
an excellent example of our freedom of thought and inde-
pendence of action. Far-sighted employers offered these
8,000,000 Americans an opportunity to enroll in the Pay-
roll Savings Plan. There was no pressure, no emolional
stimulation. A Payroll Savings Plan application was placed
before them. They *“signed up”—to the benefit of them-

selves, their companies and their country.

Has every man and woman in your company been
offered an opportunity to share in the benefits of the Pay-
roll Savings Plan? How about the newer employees? How
about those who did not sign before but may wish to do
so now ? Delegate one of your lop executives to conduct a
person-lo-person canvass of vour emplovees to make sure
that every man and woman gets an application blank. You
don’t have to urge them to enroll, or to increase their pres.
ent allotment—they are anxious to build for their own in-
dependence.

Get in touch with your State Director, U. S. Treasury
Department, Savings Bonds Division. Ile is ready to help
you—with a package plan that reduces your work to the
minimum.

The U. S. Government does not pay for this advertising. The Treasury Depart-
ment thanks, for their patriotic donation, the G. M. Basford Company and

TELEVISION ENGINEERING

TeleVision Engim-c-ring. December, 1950









i ECEL . dans
| “7ISION

: \ = L4
i =l

| RN A

(iRl BN

EERIINGE

2 _LEWIS WINNER, Editor

December, 1950

Six Years of Progress
WuEN. SnorrtLy ArTER V-] Day. there appeared ecstatic
prophecies about the future of television, there were hosts
of scollers who shrugged and pointed 1o the oft-repeated
round-the-corner predictions of prior years. It didn’t take
long, however. before there was a wholesale conversion
of the skeptics and all-out enthusiasim blossomed. Today,
TV is the glowing idol of evervone. And there are some
startling hgures aronnd to show why looking and listening
has become so popular.

Around 45, there were about 8500 receivers in opera-
tion and you could count the number of TV stations on the
fingers of both hands. What’s the picture todav? There are
close to 10-million receivers installed, for which the public
has invested 3-hillion dollars. We have 107 stations oper-
ating in sitxv-three ol the nation’s top markets, represent-
ing an investment of nearly 537-million dollars. And in
addition, network cables and relavs have spread westward
for over 2000 miles.

Commenting on this slartling expansion, during the
recent IBA annual meeting, prexv Jack Poppele said that
the total

which has wrapped itself around virtually everv family

the real cause for wonderinent is fascination
owning a TV sel.

Probably the most unusual fealure of this stirving
growlh, he continued, is the fact that television has grown
and prospered in spite of various pitfalls, road blocks,
and other umpediments that have stood in the wav ol s
full maturity.

Lauding our system of free enterprise as the reason for
the prosperity TV enjoys today, Poppele declared that . . .
“We can be thankful for such a svstem, since television
would never had made the tremendous gains it has
achieved were it not for private enterprise. And we can he
doubly thankful that TV is a national service, since this
greal means of communication can do much 1o assist the
governmenl in its mobilization of manpower to meel atn

crisis that might arise.”

That Freeze

I'nose Prospects For rue kakey Removar of the chan-
nel clamp, which has collared industrv for almost 20
months, were once again shuttled back 1o & questionable
timetable. when the cutback program was announced. Some
predicted that regardless of what the FCC might do, and
incidentally there are indications now that freeze relief
might appear during the spring of ’51, lack ol materials
would prevent anv actual removal of road blocks. However,
some mamifacturers have revealed that they have a stock-
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pile of components and accessories which would enable
them to build up substantial transmitting gear.

Whether or not NPA will permit construction of towers
and new studios next spring, has also been a puzzling
topic, of concern to manv. General Harrison has stated
that at present there is no ban on such construction, but
he has not provided any assurance that industry would
be able to continue 10 operate on a husiness-as-usual pro-
gram. It is helieved that because of the significant coverage
afforded by TV, govermment would permit construction,
inchuding the erection of towers. Permission may not be
granted on a hroad scale, It on a plane which should

provide equitable distribution.

Creative Engineering

IN TV, with its broad variables, it has been necessarv to
evalnale wimsual spans ol engineering activity, in which
resourcefulness is a kev factor. Operating under such a
program, involving the use ol the creative type of engineer,
the results can be extremely stimulating.

According to muny, crealive engineering is the only
answer to successful production today. Professor H. G.
Thuesen, head of the School of Industrial Engineering of
Oklahoma A. & M. College, in his recent book on Engi-
neering Economy, pointed out that the creative engineer
“not only seeks lo overcome physical limitations, hut
also iniliates, proposes and accepts responsibility for the
human

success  of and

1

projects invalving economic
factors.”

In his view. the general acceptance of creative engineer-
ing would extend the useflulness of engineering, and might
he expected to avoid anv misapplications. He feli, too, that
engineers should be permitted to voice their opinion on
costs and selling. [t was his beliel that at least a partial
remedv for the situation is for engineers lo assume Lhe
responsibility for erealing products with built-in sales
appeal.

Declaring that engineering is an emerging profession,
the professor said: “People have great confidence in the
integrity and ahility of engineers. Perhaps nothing will
enhiance the prestige of the individual engineer and the
profession of engineering more, than the acceplance of
the creative role.”

A challenging theme, demanding the pointed considera-
tion ol not only the engineering f[raternity, hut manage-

L. W.

ment as well.

From Engincering Economy by H. G. Theusen. published by Preutice-
Hall; copvright 1950, Prentice-Hall, Tuc.



The Management Front

Subcontracting: With produetion
activity speeding along to new highs
almost daily in almost every phase of
sight and sound,taxing normal facilities,
it has become necessary to arrange for
expansion on quite an accelerated scale.
Many. large and small, have found that
the problem can he minimized through
the use of subcontracting.

The approach affords several uniqu
advantages. lor instance, large prime
contractors have found that they can
use the specialized techniques of the
subconlractor to augment his own pro-
duction program. And the smaller firm
has learned that he can participate
as a member of a team in key pro-
grams, which he could not handle alone
because of incomplete facilities. Com-
menting on these points recently, dur-
ing an AMA talk, Harry Erlich of
G. E. said that the subcontractor can
avail himself of the engineering. manu-
facturing. and procurement Anow-how
of the prime contractor and can even-
tually develop himself into the position
of a potential prime contractor.

Small Plant Operation: Rapid ex-
pansion requirements have also empha-
sized the usefulness of small plants
providing special-product output. Ac-
cording to Don G. Mitchell. Sylvania
Electric prexy. the small plant has the
advantage of fexibility, mobility, and
good employee morale. Talking before

.

MOIMOIMIRX

the annual meeting of the ASME, Mit-
chell said that his remarks were hased
on the operation of Sylvania which he
described as a large small company
operating “under a policy of decentral-
ization of manufacturing wherein the
line authority is out in the field and the
functional authority stays at head-
quarters.”

He pointed out that with the excep-
tion of one small test equipment plant,
their smallest plant has 230 employees.
and the largest has 2.900 employees,
and except for five planis, all have less
than 1,000 employees each.

“Most large companies were once
small but in the process of becoming
large, the management hecame ab-
sorbed, more and more, in major cor-
porate matters to the point where
intimate conract with the day-to-dav
operations and with the personnel] was
lost,” Mitchell said.

Management’s feeling is, he con-
tinued, that operating in small plants
with a high degree of local authority
and responsibility helps to maintain
that intimacy withont losing any of the
benefits of a strong central organi-
zation.

Mitchell revealed that the experience
of his company has proved that
“small plant managemen! can accom-
plish relatively as much. and sometimes
more, than big plant management.”

“In fact.” he said, “we see manv ad-
vantages lo small plant management
that very large plants do not as a rule

6

training
responsi-

such as executive
independence and

enjoy,
through
hility.”
Management personnel were de-
scribed as . . . “the most important part
of small plant operation,” since man-
agers of such plamis . . . “have to be
good all-around men for the simple
reason that the small plant cannot af-
ford an army ol specialists.”
Discussing the importance of good
local relations, Mitchell stated that
communities generally like small plants:
“We encourage our people to take part
in civic affairs as citizens, to be active
in charitable drives, in service clubs
and in young people’s activities. And
that means not only the management
and supervisory people, but all the em-
ployees . . . We like to feel that the
payroll we create in a small community
helps materially to improve the local
economy, but we know that unless we
live as a neighbor and good citizen, all
the money we bring into that place will
not bring the good-will we want.”
Declaring that one of the major prob-
lems of manufacturing management is
that of good labor relations. Mitchell
said: “If everything else were equal
between centralized and decentralized
operation, we think labor relations alone
would tip the scales in favor of the
latter. We have found that managers
of small plants are much closer to the
employees under them than the man-
agers of a large plant could be. By
sort of working and living together a
mutuality of interests is built up.”

Left: Sound recording tape, recorder and
playback lab equipment recently installed by
Minnesota Mining to permit measuring of
output and uniformity of output at any ire-
quency, signal-to-noise ratios, dynamic range.
wow, 1lutter, harmonic distortion, intermodu-
lation, and modulation noise. Included in
equipment are an AM-FM tuner, ‘scope, wow
meter, Ballantine voltmeters, dual-channel
oscillograph with associated dc amplifiers,
two hi-fi audio amplifiers, two professional
quality recorders that operate at any speed
from 3% to 15 inches per second, and a
sonic analyzer for measuring distortion and
frequency response and for showing noise
spectra. Bias circuit, built into recorders, is
said to permit introducing wide variations in
bias.

TeleVision Engincering, Deccember, 1950
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The Critical Six: Those six precious
metals . . . aluminum, cobalt, copper,
nickel. steel and zinc . . . so essential
to industry, appear to have received
quite an assignment from the NPA.
With the first of the year set as the
official opening of a conservation drive.
the metals will find themselves falling
into a stockpile at a cutback rate of
20% 1o 35% and possibly higher for
such metals as cobalt.

As in the of aluminum,
which it was felt would never be de-
clared a short item, a shortage of base
production and in some instances,
power facilities have so affected pro-
cessing that outputs have fallen way
heyond requirements.

instance

The Copper Problem

Supply in copper, for example, has not
kept pace with demand. George F. Hess-
ler of Graybar reporied recently that
the present monthly rate of shortage is
approximately hfty thousand tons, or
close to one-third of our estimated re-
quirements of a hundred and eighty
thousand tons. Strikes have been an
uniortunate factor in production curtail-
ment. There have been difficulties in

the copper fields of the Andes, and in
the Bayway. New Jersey, plant of
Phelps Dodge and the Marion, Indiana,
plent of Anaconda. Only recently the
latter plant was reopened after being
closed for several weeks.

Alove: Tristimulus photometer which features

use of a 5-inch lens to focus light on three

multiplier phototubes through a beam splitter

consisting of two crossed semi-transparent
mirrors.

Left: Robinson metering pump for hot waxes
ard cements, currently used for filling electro-
lytic capacitor cases with bonding compound:
transformers with potting compound; electrical
switch parts with sealing wax; for enclosing
miniature rectifiers in molded wax cases; and
for end filling selenium rectifiers with sealing
compound. Pump is a variable-discharge spur
gear type equipped with a single revolution
clutch.

TeleVision Engineering. December, 1950
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Zinc Difficulties

Production problems have been cut-
renl. too, in the zinc plants. Annual
consumption of zinc in 49 was seven
hundred and forty-one thousand tons.
Current requirements have been found
to be substantially above the available
production, leaving a large deficit. But
what makes this situation even mniwre
critical. according lo Hessler, is the
fact that the government today is re-
quisitioning hfty percent of the pro-
duction 1o catch up on stockpile require-
ments, which fell off during a recent
eighteen-week strike in the industry.

The Future

While the picture looks dismal, the
problem is not hopeless. Production
expansion is on the way and in addition
there are the nation’s power resources,
which can supply enormous drive.
Hessler revealed that power output to-
day far exceeds that of 1940. In 40
82 6-billion kilowatt hours of electrical
energy were used in manufacturing. To-
day, an all-time high annual rate of 155-
billion kw hours is being used. Figure
at the rate of one kw hour of electrical
energy performing the equivalent of
1.7 days work by human standards,
Hessler said that we have added to our
total effective working force, one billion
men.

He felt that if the need arises,
our power output could be stepped up
considerably, adding to our total work-
ing force millions more workers.

\

Y

Research

Compatible Color: Striking im-
provements in the development of the
RCA compatible, all-electronic color
lelevision system were revealed In a
progress demonstration in Washington
recently.

With the number of color dots on
face of tri-color tube increased from
351.000 to approximately 600,000, it
was possible 1o show a higher definition
color picture. New red and blue phos-
phors in the tri-color tube also served
to add to picture brightness and elimi-
nate optical filter.

Color Measurement: Several efforts
have been made to use photocells for
direct color measurements. Fast spec-
iro photometers were designed and one
instrument displayed the spectral re-
sponse for all practical purposes ms-
tantaneously. These instruments facili-
tated the accumulation of the basic
data considerably. However, they left
considerable computational work to be
done in order to establish the visual
effect of the measured color.

To avoid the tedious job of product
integration to obtain the [C/ coordi-
nates. il was proposud to consiruct an
instrument with certain photocell-fiber
combination approximating the [C/
standard distribution factors. However.
the extent of approximation was limited
particularly for the x curve with its

W

Circuit of photometer. An rf supply is used
tor hv required by multipliers. Rectifier and
resistance divider are employed to supply
voltages, rather than use taps on the coil,
since the capacitance of the three multiplier
phototubes is excessive. The rf oscillator is
operated from a well-filtered power supply to
provide « constant sensitivity on short time
basis.
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double components. To solve the prob-
lem George (. Sziklai of RCA Labs has
developed an instrument which provides
a good approximation of the /C! co-
ordinates by means of a unidirectional
crossfeed arrangement, which injects a
portion ol the z response into the x
response circuit. Three integrated sig-
nals can be read on three meters simul-
taneously and the /C/ coordinates can
be computed by one addition and two
dividing operations.

Called a tristimulus photometer, the
instrument consists essentiallv of an
eve and a hrain. The eye is made up
of a lens which focuses the light under
study onto a mirror assembly designed
to split the beam into three parts of
equal intensity. The three beams then
pass through three flters, each sensi-
tive to a range of wavelengths corre-
sponding to the hasic color components.

The brain of the instrument siarts
with three photocells, one for each
filter. The photocells convert the light
energy to electrical energy which passes
through circuits, each of a diflerent
design, to compensate for the mathe-
matical  dissimilarities between the
three color components. Finally, a cor-
rected value for each component is
read on microammeters.

The readings are in terms of the

three theoretical basic components, as
defined by the International Commis-
sion of Illumination, by which any color
in nature can be described in standard
terms. The filters select the closest
real approximations to the theoretical
primaries, which are referred 1o in
colorimetry as x, v and z. Then the
electronic circuits  mathematically
shape the actual values. transforming
them to the oretical values of /C! color
specifications.

The theoretical color values have no
counterparts in the realin of actual
colors. The use ol the theovetical pri-
maries is necessary in colorimetrv to o
away with the use of negative quanti-
ties of light in the mathematics of color
definition. However. by employment of
the theoretical primaries. a practical
svetem of color measurement is said to
be atiained.

The Production Line
300 - Ounce Injection Molding:

The possibilities of molding extremely
large items such as combination con-
soles were indicated recently with the
development of a 300-0unce injection
molding machine by Watson-Stillman
ot Roselle, N. J.

The progress made in thermoplastics
molding is exemplified in the new mold-

Below: Geographical arrargement of vhi test antennas, showing transmission paths

used in checking nul! zone fields of direciional antennas. Study, prepared as part of

a series of exhibits illustrating the practicability of directional antenna systems for

enlarging the usefulness of the vhi channels, was offered by Paul F. Godley to FCC

on behalf of Lehigh Valley Television, Inc. Transmitting source was a 207-mc signal
fed to dipole on rotable structure.
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ing machine, when it is recalled that
12 veurs ago the capacity of injection
molding was 6 ounces, and in 45 the
capacity was only 24 ounces. In ’47
eight ounces were gained and in 49,
00 ounces was the top capaciry. A 200-
ounce unit then became availahle.

Hourly Capacity. 300 Pounds

The machine, with a pre-plasticizing
unit, weighs 152,000 pounds. The
machine is said to have a capacity of
300 pounds hourly. Clamping capacity
is 1500 tons. A model. operated by a
90 hp motor, has been installed in the
plant of Amos Molded Plastics, Edin-
burg, Ind.

Check List for Producetion: To at-
tain greater efficiency in the plant,
manufacturers must take the time to
evaluate management n-clmiques, and
1o put into effeet such steps as may be
needed to improve his operations. A
peviodic analysis of this type. if done
in thorough and objective fashion. will
prove helpful to anyv business. To facili-
tate these analysis. Frank K. Shallen-
berger, associate professor of industrial
management at Stanford University,
has proposed a unique check list.

The list, which appears in a Depart-
ment of Commerce hook called Produc-
tion. Management in  Small Plants,
covers managerial functions. production
control. stock control, cost and quality
control.

Methods improvement are also re-
viewed, management being asked to

Below: Effect of transmitting antenna height
on coverage in grade C service areas at 195
mc; one of a group of plots submitted by
A. Earl Cullum, Jr., during FCC hearings.

LREA (50 MILESI

INTENNZ HEIGHT IFT
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note if they have an organized program
for methods improvement and if some
individual has been assigned definite
responsibility for carrving on the pro-
gram.

Whether or not the foremen and shop
workers have heen brought into the
methods-improvement program is also
queried.

Once a new method is developed,
management is then asked if it makes
certain that the operalor is using the
new method, and if work on meithods
already improved is continued in the
search for an even better way.

Tooling possibilities receive attention
in the check study, too. Questions asked
are:

Have you investigaled the economies
oftered by specialists in short-run pro-
duction metal stampings, for ex-
ample?

When you get into large quantities,
do you still try to get by on cheap
tooling? Or do you make your tooling
as good as the job warrants?

Do you apply the techniques of
methods study to the design of jigs
and hxtures that will never he used
again?

Do you provide proper care and pro-
tection for your tooling?

Do you waste space storing palterns,
templates, jigs, dies, and fixtures that
will never he used again?

Probing plant layout, the
asks:

Have you appraised vour plant lay-
out recently? Are vou making the hest

listing

Flush mounted sockets, including a three posi-
tion switch and socket combination which fit
standard electrical outlet
plates. Socket
changeover to any one of three antennas.

boxes and re-
ceptacle switch provides
Available is a single flush socket for 300-ohm
line designed for terminating leadin concealed
in wall for antenna installed without rotator.
(terminal spacing, 14”); dual flush socket for
300-chm line; and a flush socket for four-wire
rotator control. (Courtesy Mosley Electronics,
2125 Lackland, Quverland, Mo.)

TeleVision Engincering, December, 1950
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use ol the space you have or are vou
using it as an excuse {or doing noth-
ing? Is there congestion. wasle move-
ment, hack-tracking, needless handling
up and down stairs or through narrow
doorways? How about general working
conditions—noise, heat, light. veniila-
tion? What about supervision, house-
keeping, safely, access 1o tool cribs and
stores? Is your lavout flexible?
Expandable? Is it geared to your plans
for future operations?

Other pertinent phases management
is asked 10 check include materials
handling, safety, maintenance and shop
housekeeping.

Trends

Resolution: With the move to larger
and larger viewing aveas in home chas-
sis growing and the interest in theatre
TV actually speeding along. the prob-
lem of resolution has been receiving
more and more attention.

With the present scanning line rate
of 525 it is possible to secure a resolu-
tion of 340 lines horizontally and 400
lines vertically. At a 4:1 viewing dis-
tance, which is the minjmum for home
viewing, the scanning lines cannot be
resolved by the eye so that the stand-
ards are considered adequate.

However, 1o accommodate theatre
patrons who might be closer 1o the
screen than the minimum 4:1 distance.
more picture detail and a greater
number of scanning lines are desirable.

Printed circuit H-Pads with four terminals for
connection between the 300-ohm transmission
line and receiver input terminals. Four types
have been designed, which provide insertion
losses of 10, 20, 30, and 40 db, respectively,
Several H-Pads can be mounted on a rotary
selector switch which is then inserted be-
tween ihe receiver input terminals and the
iransmission line. Impedance 300 ohms.
Physical dimensions are 1Y long x 13/16""
wide by 3/16" thick. (Courtesy Centralab,
900 E. Keefe Ave., Milwankee 1, Wis.)

Discussing this knotty problem during
the recent SMPTE meeting, Ralph
Little, Jr., of RCA. said that the selec-
tion of the number of scanning lines
is a function of the economical band-
width and a compromise on the balance
bhetween the resolution of the picture
elements in the horizontal and vertical
dimensions.

Citing the resolution possibilities al
4.25 and 8 mc on 525, 625, 735 and 819
lines, Little disclosed that vertical
resolution at 525 is 488: at 625, 582;
at 735. 683; and at 819, 762. However
the horizontal resolution results are
quite different. At a bandwidih of 4.25
mc, on 525. we have 340: 283 at 625;
240 at 735; and 216 at 819; at 8 mc,
on 525. it is 640; 533 at 625; 453 at
735 and 407 at 819.

Ir will be noted that the present 4.25-
mc standard permits a balanced hori-
zontal and vertical resolution of ap-
proximatelv 400 television lines. An
increase in the number of scanning
lines, while retaining the bandwidth,
reduces the horizontal detail. However,
an 8 mc svystem provides a balanced
resolution when using 625 lines, a reso-
lution which appears to be ideal for
large screen TV. <o ideal that it has
been decided to provide for the use of
the wider band in equipment now be-
ing made.

Perhaps 8mc will hecome a goal
for a hi-fi type of TV service not only
in the theatre, but at home. too. for
those 24- and 30-inchers and even larger
models now being investigated.- L. W.

Miniature slip ring assemblies built up of
prefabricated rings and produced by an ap-
plication of electroplaling. In this method a
plastic (Selectron 5003, Pittsburgh Plate Glass
Co., or an equivalent) is molded around the
wire leads. Machining reduces this core to the
proper shape with groves; this procedure is
said to make conductling rings an integral part
of the unit. Hard silver is then .electrodeposited
into the grooves to form the rings. Subse-
quent machining is said to insure perfect
concentricity and great dimensional accuracy.
Range of sizes possible with this method
includes diameters {rom .050” to several
inches. (Courtesy Electro Tec Corp., South
Haclensack, N. J.)



Human Aspects of Engineering

Evaluation of Problem Discloses That Management Can
Minimize Human Aspects in the Design and Production of a
Quality Product by Exerting the Necessary Controls on All
Phases of the Manufacturing Plan.

RECARDLESS OF How extensively we
formalize procedures and exert controls,
hoiled down to its essentials. all indus-
try is dependent on the functions of
human beings in operations ranging
from the most simple to the most highly
complicated.

A formal organization, that is well
constructed, will permit the funda-
mental team work that is so necessary
to the smooth functioning of intricate
manufacturing processes and would
minimize reliance upon individual pecu-
liarities by providing adequate checks
and balances. Elimination of the
human aspects would make it easier for
management to produce a quality
product.

The numerous details of running an
organization cannot be left to chance,
but must be meticulously planned every
step of the way. Good planning results
in routinizing the handling of problems
as far as possible. It makes life more
predictable and therefore easier for the
many members of the factory team.
Obviously, the human element plays a
more important part as the degree of
the management function becomes
greater. The operator on the line is
readily controlled. The administrator,
however, is not suhject in his actions to
the interpretation of control charts and
would probably be highly incensed if
anyone tried to run a chart on his effec-
tiveness. The engineer designing the
product is a highly complex machine
and his output is unpredictable.

These factors probably account for a
phenomena that has been observed all
too often. The quality control engineer
steps into an organization full of en-
thusiasm for the tools which have heen
given to him and by which he proposes
to improve or maintain the quality of a
given product. He does everything ac-
cording to the book. He wins friends
and influences people, using the best
psychological approach and in spite of
this, the product may fail to get the
final approval of either top management
or the consuming public. If this man
is experienced in industry, the chances
are he will recognize the cause for the
seeming failure on his part. Either
management has failed to indicate the
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required quality level and insist that it
be attained, or a bad guess has been
made by management as to what is re-
quired and the consuming public is not
satisfied.

In any case, either the planning or
the execution of management’s plans
have failed. In a desire to analyze this
type of failure, all too often those whose
function it is to ecriticize, accept the
conclusion that the design and engi-
neering was inadequate. This is all the
more likely if an aggressive and strong
quality control organization is already
functioning in the plant.

An apparent inadequacy of design
does not necessarily indicate any in-
adequacy of engineering talent and
many factors can contribute to what in
a post mortem might be considered an
inadequate design. In the broadest
sense, management indicaltes to engi-
neering the general nature of the prod-
uct desired, but top management can-
not quantitavely specifly beyond the
price bracket into which the product
shall fall, the time for which it is sched-
uled to be produced and some rough
outline describing the product. The
engineer is then faced with the respon-
sibility of creating a product which, as
is generally desired by management, is
the best that can he obtained in its
price field.

Another factor enters into the situa-
tion at this point. Generally, the broad
perimeters of the specification are con-
sidered as much as a year or even two
years before the scheduled production
date, and the best opinion of manage-
ment as to the requirements for con-
sumer acceptance at the time of the in-
ception of the project might he com-
pletely reversed before the production
date arrives. An example of this is the
anticipation that the market a year
from a given date will be ready for a
low-priced product selling for x dollars
and that competition will force even the
most conservative manufacturers into
this category. A year laler there ap-
pears a sellers’ market with shortages
of vital materials and unquestionably a

*An IRE Professional Group on Quality
Control paper presented at the Syracuse
IRE-RTMA meeting.

situation requiring an entirely different
product and quality level.

Adequate planning can forestall or
minimize design errors of this nature;
the single mos! important step in plan-
ning for quality is devising the master
schedule of design, development and
test of the product. It is this stage of
manufacturing that determines the ulti-
mate success of the product both in the
factory and in the field. This is when
most of the basic difficulties are either
begun or ironed out. The philosophy
of quality conrol has always been pre-
vention, not inspection. The place
where quality can be built into the
product is in the pre-production stages
of the manufacturing plan. During the
entire design cycle. the adequacy of the
task specification must be reviewed con-
tinuously by a committee of manufac-
turing, quality control, engineering,
sales and top management. If the de-
sign project continues behind locked
doors without this review, it will de-
scend on manufacturing at the sched-
uled date with too great a likelihood of
being completely unsatisfactory. Again,
the human aspect has turned out to be
loo greal.

The determination of a satisfactory
product at this point is not its ability
to meet the engineering design specifi-
cation based solely on quantitative data.
These data are merely the engineer’s
interpretation of the performance char-
acteristics of the product which is re-
quired by management and essentially
this specification must be confirmed
under the existing market conditions,
current competition and previous pro-
duction experience. The errors and
traps that the engineer may so readily
fall into at this point can be controlled
and minimized by that committee con-
sisting of manufacturing, quality con-
trol, engineering, sales and top man-
agement. Quality control must be a
sort of recording secretary, keeping
close record of the suitability of the de-
sign and attempting to interpret the
group findings of this committee.

The desirable characteristics to be
specified into the design should not be
the result of one man or one depart-
ment’s opinion or bad guess. If the
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Quality into a Product

by CARL L. GARTNER,

human aspect is to be reduced to a
minimum, these specifications should be
the outcome of intensive and extensive
investigation and at all times com-
pletely up to date. By this means and
only by this means, can the engineering
department and the engineer be consid-
ered anything resembling a precision
tool that it is possible to adjust properly
to put out a product of the requisite
quality, and within the range actually
required by management.

This introduces another major aspect
of the control of quality in production
that requires discussion; the specifica-
tion. Adequate specifications involve
two problems. The first is determining
what the customer requires and how
this correlates with the specification.
The second is to have an adequate in-
the-factory method of determining
meaningful specifications. If proper
specifications are to be arrived at, there
must be a plan 1o avoid too great a de-
pendence on the human.

There are two somewhat related
methods of determining what will sat-
isfy the customer. It is generally
agreed that the customer’s satisfaction
is at least desirable. Both of those
methods are necessary. The first
method of gauging consumer reaction
involves the conducting of factory and
field tests and observations by experts
to determine what is satisfactory to the
consumer and how this correlates with
actual laboratory measurements. There
are many requirements which can
clearly be determined in this manner.

There will be numerous requirements,
however, which are more or less arbi-
trary, if only expert observations are
considered. To complement this method
of arriving at consumer requirements,
it is vitally necessary to systematically
collect field information directly from
the customer. There are numerous
ways of accomplishing this objective.
Perhaps the most scientific method is to
obtain a representative sample of cus-
tomer opinion by actually sending
skilled representatives into the field.
Wherever possible the customer’s opin-
ions should be correlated with measur-
able quantities.

After customer requirements have
been determined and the correlation
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Receiver Quality Control, Allen B. DuMont Laboratories, Inc.

Measuring equipment used in quality control work.

with nteasurable quantities established,
the next step is to establish factory
specifications. The relationship of engi-
neering and quality control to specifica-
tions i= not only an interesting subject,
hut one of vital importance to a smooth
running factory.

A proper organization chart will not,
except in the most general manner, in-
dicate how specifications should be han-
dled. 1If, as usually happens, the engi-
neering department determines a speci-
fication before production begins and
uses that specification for production
acceptance purposes, it is likely that
more than one specitication which can-
not possibly be met by the design and
production process will be in effect.

If this state of atfairs continues for
any quantity of production, there is
bound to develop g lack of confidence
in the specification, resultant confusion
and non-routine decisions which even-
rually Jead to diminished faith in the
ability of the organization to make a
satisfactory product. This is a case
where poor planning has resulted in
production difficulties and lack of con-
fidence in the product. To avoid this
dilemma two specifications must be pro-
vided:

(1) The engineering design specifica-

tion which is essentially a task
specification.

(2) The gquality control acceptance
specification which is a realistic
production specification based
on a pilot run and early produc-
tion run analysis of the design
and process capabilities.

Under those circumstances the design
specification becomes a guide to engi-
neering and management as to what is
practically desirable in ithe product.
This specification should never be used
for production.

The acceptance specification, which
is based on design and process capabil-
ity studies, is the specification to be
used for production. If, after the ac-
ceptance specification is established, it
is found that its requirements are lower
than that of the design specification,
there are a number of alternative
courses of action available.

(I) If the drop in requirements is
tolerable, production can pro-
ceed according to the acceptance
specification.

(2¢) If the drop in requirements is
not tolerable and all units car
not meet the acceptance specifi-
cation limit which has been made
to agree with the design specifi
cations—

(20) Or, if the drop in requirements
is not tolerable, the production
(Continued on page 18)
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Metal-Back

TV Picture Tubes

by c. T. WAUGH’ Design Engineering Section, C-R Tube Division, General Elecirie Company

IN AN EFFORT (o provide inereased light
output and improvement in contrasl in
picture tubes, many avenues of research
have been probed. In one instance the
possibilities of metallizing have received
considerable study. Intensive analyses
of the project have revealed substantial
gains in light output can e achieved
through the use of metal films with
light-reflecting properties. 1In deter-
mining how the light output from the
fluorescent screen can be improved, it
lias been necessary to review the condi-
tions whicl exist when a beam of elec-
trons strike the screen; Figure 1 (a)
and (b). In a non-metallized screen
only about 50 per cent of the light gen-
erated in the phosphor screen, when the
screen is under cathode-ray excitation

Figure 1

Conditions which exist when a beam of electrons strike the
screen. View in (a) represents a screen without metal backing
showing light emitted in all directions. In (b) the effects of a
metal backed screen are shown, light being reflected forward.

is transmitted forward toward the tube
face. Approximaiely 20 per cent of
this light is lost because of internal re-
flections in the tube face. This leaves
only about 30 per ecent or less of the
total light as useful on the front of the
tube. If a smooth film of metallic alu-
minum is deposited on the hombarded
side of the phosphor, the light which
would otherwise he emitted toward the
inside of the tube will now be reflected
forward.  The electron velocity is in
excess of that required for penetration
of the thin metallic ilm. The result js
that the usable light output can almost
be doubled, at present rated anode
potentials,

Tubes with metallized screens have
been found to provide an increase in

brightness which varies with the thick-
ness of the metallic film. Generally. di-
rect-view ubes, which rely on the alumi-
num film to prevent penetration of nega-
tive ions, are made with a film whose
thickness gives a ecrossover voltage
around 4,500 to 5,500; Figure 2. The
term, crossover voltage. is applied to that
value of unode voltage where the light
output of the tube with the metallized-
screen is equal 10 that of the tube with-
out a metallized sereen: point x in Fig-
ure 2.

In Figure 3 we have an enlarged view
of the surface of the phosphor screen
which shows the peaks and valleys
which are formed by the contour of the
phosphor erystals.  Were a film of
aluminum deposited on a surface of this

Figure 2

Plot illustrating the crossover voltage; that value of anode
voltage where the light output of the tube with the metallized
screen is equal to that of the tube without a metallized screen,

or point \" in the plot.
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Analysis of Design and Constructional Factors Involved in Aluminized Tubes

nature, the resuliant layer of metal
would be so rough that it would diffuse
the light from the luminescent screen
instead of reflect it. To produce a
smooth film of metal it is therefore
necessary to provide an inlermediate
laver of some substance which will
fill in these vallevs and produce a
smooth surface upon which the alu-
minum may he deposited. This sub-
stance may be something which can he
removed after the metal film has been
deposited. To accomplish this a plas-
lic material which lias the required
characteristics is used. The plastic is
applied to the snrface of the phosphor
in ligaid form and is then solidified
and thoroughly dried. Afier this has
been accomplished, the bulb is evacu-
ated and pure aluminum metal is evap-
orated onto the smooth surface of the
plastic film. The tube envelove is then
baked at a temperature which rakes
out all the plastic material and leaves a
film of aluminum with a mirror finish
adjacent to the phosphor.

Sticking potential, an undesirable
characteristic of the phosphor (fluores-
cent screen material), is a ferm com-

Figure 3

monly applied to a voltage saturation of
the screen material in television picture
tubes. The phosphor material is made
up of two components; usually zinc-
sulphide or zinc-silicate compounds.
The saturation occurs at approximalely
12,000 volts anode potential and is
brought about by the secondary emis-
sion properties of the phosphor.

When the anode potential on the pic-
ture tube is below the 12.000-volt range,
there are as muany secondary electrons
given off the screen as there are primary
electrons striking the screen {romn the
cathode-ray beam. As the potential of
the screen is raised ahove the critical
voltage the ratio of secondary electrons
to primary electrons becomes less than
unity, thus allowing the screen to build
up a charge which tends 1o repel on-
coming primary electrons. Thus, the
velocity of the electrons is reduced until
a stable condition ‘exists where the sec-
ondary ratio is again unity. An in-
crease in anode potential beyond 12,000
thus brings about a very slight increase
in screen brightness; the brightness
curve flaltens out as shown in Figure 5.

A major advantage was realized in

the application of the metallizing proc-
ess lo projection lypes as well as large
direct-view picture tubes which operate
at relatively high anode potentials.
Projection picture tubes have been de-
signed to use 25 to 30 kv on the anode.
By upplying a thin film of aluminum on
the bombarded side of the phosphor, it
was found possible to utilize this range
of voliage eflectively and at the same
time to increase greatly the useful light
output for the same amount of energy
put into the screen. The conductivity
ol this metallic flm provided a path
by which the secondary electrons could
escape from the screen. The result was
that the brightness of the screen in-
creased as a linear function of the ap-
plied anode potential.
lon-Spot Prevention

Prevention of ion spot blemishes on
modern picture tubes is essential 1o
good quality. The jon spot is an an-
noying dark spot which is formed in
the center of the picture tube face afier
it has been operated for a number of
hours. It occurs in tubes using electro-
magnetic deflection, unless these tubes
have an jon-irap gun or have a metal-

Figure 4

A magnified view (encircled) showing irregularities on surface Plot which discloses that at an average screen brightness

of phosphor screen appears in (a). Illustration in (b) shows
result when light from inner walls of tube is reflected back
onto screen when metal film is used.

level, for example 35 foot lamberts, the anode current of an
aluminized tube is only one half that of the non-aluminized tube.
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Figure 5

Curve which illustrates how the brightness results flattens out, even though the anode voltage
is increased.

lized screen, and is the result of nega-
tive lons impinging on the phosphor
material which makes up the fluorescent
screen. The ion spot usually measures
from approximately 14" to 17 in diam-
eter, depending on the type of focus
used (magnetic or electrostatic and has
guite a well-defined boundary.

Some preventive means must be em-
ployed to protect the screen material
fromn the damaging effect of these nega-
tive ions. When the ion-trap electron
gun is used, the gun being designed to
produce an electrostatic field to which
hoth 1he negative ions and the electrons
respond, the electron beam and ions are
diverted off the axis of the tube and the
ions do not impinge on the screen.
Therefore, thev do not discolor the
screen with the resultant familiar ion-
spot. An external magnet which fits
over the neck of the picture tube is then
required to straighten out the electron
heam only and direct it along the tube
axis to the screen.

With the metal-backed tube the ion
spot is eliminated without the use of an
ion-trap gun, because the aluminum
film which covers the surface of the
screen material is very thin and is per-
vious to the electrons, but not to the
negative ions which have considerably
greater mass. Electrons penetrate the
aluminum film at low velocity so that
any sacrifice in anode potential is neg-
ligible. Tubes with metallized screens,
which have been given many hours of
life test under extreme operating con-
ditiens, have been found to indicate a
freedom from the ion blemish.

Tt has also been found that contrast
is improved, as a result of the alumi-
num film on the back of the screen. In
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the non-aluminized tube much of the
light is emitied toward the inside of the
tube. This light which is lost reduces
the possible contrast, in that some of it
is reflected from the inside walls of the
tube back onto the sereen, even though
these walls are coated with a black
paint to help prevent retlections as well
as to conduct electrons. With a film of
aluminum on the baeck of the phosphor
all this light is reflected forward. where
1t is useful and cannot get back to the
inside walls. Likewise, any light from
any other source in the rear of the
screen or inside the tube cannot pene-
trate the metal film to reduce contrast.

In Figure 4 we have a curve which
shows that a1 an average screen hright-
ness level, for example 35 foot lamberts.
the anode current of the aluminized
tube is only one-half that of the non-
aluminized tube. The lower the anode
current the lower the diameter of the
electron beam and the better the
resolution.

The resolution will he better in ali
cases where the average anode current
is below the value which would be
used on a non-aluminized tube. The
condition in which all available brighi-
ness is used would he where an ex-
tremely high ambient light level exists.
In this case, it may be assumed that the
anode currents would be equal, but ad-
vantage taken of the much greater
brightness factor in the aluminized
tube.

Although only few cases may be en-
countered in present television applica-
tions where electrostatic charges are
found to cause appreciable trouble, the
metal conducting layer will prevent any
charges irom distorting the picture on

the phosphor screen or {rom tearing out
the entire picture.

Other metals than aluminum have
been used in development work for pro-
ducing the thin films used in picture
tubes. None, however, have proved as
successful. Aluminum has bheen found
more desirable than other metals for
several reasons:

It is easily evaporated. und «loes not
react chemically with the screen mate-
rial as do many other metals.

It forms a strong thin film, but is still
pervious to elecirons at normal operat-
ing potentials.

It is conductive. thus reducing stick-
ing potential.

It can be deposited so as to give a
fitm, which, though opaque, has a
smooth mirror-like surface which has
high light-reflecting properties.

Several factors contribute to the rea-
son for not making all tubes alumi-
nized. TIn one instance we find the
problem of the additional cost of tube
Anotlier factor is that ad-

processing.
ditional manufacturing facilities are
required. The cost of development

work is still another factor.

The introduction of larger sizes, such
as the 19-inch and greater. in recent
months has accented the need for metal-
lizing the screen, since metallizing pre-
cludes the necessity for going to higher
anode volitages. Normally, the increase
in picture area results in a lower light
output unless the anode voltage is in-
creased proportionally to keep the
power input to the screen constant. To
provide this voltage may mean the ad-
dition of another doubling stage in the
rectifier and higher voltage filter capac-
itors. In addition, more deflection
power is required. This may mean
larger sweep amplitier tubes or addi-
tional tubes. Another hv factor that
must be considered is the cost of addi-
tional insulation in the receiver for
high voltages.

As mentioned earlier, sticking poten-
tial (voltage saturation) is encountered
at certain levels of anode voltages.
This means that increasing the poten-
tial above 15 or 16 kv provides very
little increase in light output. There-
fore, on the larger sizes of tubes it be-
comes exiremely difliculi to obtain val-
ves of light output comparable 1o that
now available in smaller types. By
metallizing the screen, however, it has
been found possible not only to elim-
inate the sticking potential, but it is not
necessary to increase the anode voltage
beyond 15 or 16 kv because of the in-
creased light output. Incidentally at
these voltages, there is no problem of
x-ray radiation. a situation which can
exist at the higher voltages, required in
some installations with larger picture
tubes.
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View of projector.

Systems

E. M. JEFFERY

Highlights of SMPTE Paper by Ralph V. Little, Jr., Covering
80-Kw Equipment Now in Use, Featuring 7-Inch Projection
Tube and 26-Inch Mirror Which Results in a Throw of 62'.

THEATER TELEVISION as an entertain-
ment medium has now reached the
practical commercial stage. To date
nine installations of a system’ featuring
4 7-inch projection 1ube, operated at
80,000 volis. have been installed in mo-
tion picture houses throughout the
country.

Describing the operation of the sys-
tem in a typical installation, during the
recent SMPTE meeting at Lake Placid,
N. Y., Ralph Little, Jr., of RCA said
that an effective focal length finally of
15.515” is now being used, providing a
nominal projection throw of 62" from
the face of the picture tube to the
screen for a 20/ wide picture.

Little pointed out that an off-the-air
receiver is provided as a signal source
dur:ng the initial period of use or as a
source of test signal if the normal
signal is to come via microwaves or
coaxial cable. As auxiliaries to the

Block diagram of theater TV system, showing video end audio
setup. plus air and line pickup provision.

signal selector a 7” picture monitor and
a 3” ’scope are used to check the pro-
jector functions without projecting a
picture on the screen. A switching sys-
tem provides for the switching of the
video and audio lines to the projector
and to the theatre sound system, re-
spectively, as well as to a 'scope and a
monitor which are provided for level
setting and quality control.

A projector video amplifier has a
cathode follower video return which
supplies a signal, attenuated by a ratio
of 100:1 from the picture-tube drive.

The ’scope, a 3RP1, is provided with
a 60-cycle sine wave sweep, de setting
for the vertical deflection, and a cali-
bration circuit set to provide 1 volt.
peak-to-peak, marker lines when its
switch is set on calibrate position.

1RCA PT-100.

The 7”7 monitor can likewise be
switched to view the pictures on the
incoming lines or from the picture tube
in the projector; when on the projector
a complete system operation check is
obtained without requiring the picture
on the theatre screen.

Discussing the monitor, Little said
that this instrument is provided with
driving pulses from the projector scan-
ning circuits; it then shows the opera-
tion of the scanning lock-in as well as
the picture quality, otherwise the moni-
tor is synchronized from the incoming
signal.

The audio signal can be obtained
from either one line (off-the-air re-
ceiver), or another line which may be
a telephone-line connection. Projector
audio would normally be connected to
the theater motion picture sound sys-
tem and is provided with an attenuator
for level setting.

Simplified switching schematic of the signal selector.
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MASS PRODUCTION
Test and Alignment

by RALPH G. PETERS

Custom-Built System Provides for the Alignment of Picture
and Sound IF Amplifiers, IF Traps, IF, Detector and Oscil-
lator Circuits, and Video, Chassis and Final Test, Through
Use of Picture and Sound Generators, IF Generators, etc.

IN TV CHASSIS MANUFACTURE, factory
tests on a lab level have been found to
he a must procedure not only to pro-
vide wniformity in  production, Jut
speed-up on the lines and as a result a
reduction in manufacturing costs.

In one effort 10 provide such a test
svstem a custom-built plan has heen

evolved providing three major test
operalions: if and 1trap alignment, rf
alignment, and video. chassis, and final
tests.

The system can he adapted to a wide

*From a special TV manufacture fuctory-
test brochure prepured by the test equip-
ment section of RCA.

Overall layout of factory test and alignment equipment, indicating manner in which signal
generators supply signals to all different types of test positions.
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range ol production requirements vary-
ing from 100 to over 1,000 units per day.

The if and trap alignment operation
covers alignment of traps, stagger-tuned
i/ amplifiers, and sound-channel dis-
Equipment utilized in-
cludes an if generator', with nine panels
supplying nine separate frequencies, all
of which are fed through coax cables
and line couplers® into an attenuator®.
A ’scope and a VoltOhmyst are used as
output indicators at each test station.

The rf-alignment operation in the
lest system provides accurate alignment
of rf, first detector, and oscillator cir-
cuits on all channels. The equipment
includes a sweep generator' for align-
ment of the rf and first-detector circuits.

Any one of 12 channels can be se-
lected by rotating a twelve-position
switch, mounted on the front panel.
The width of the sweep for each chan-
nel is adjustable from zero to =6 me.
Two markers are provided, one tuned
to the sound ecarrier frequency, the
other to the picture carrier frequency.

Alignment of the local oscillator
within the receiver requires a high de-
gree of frequency accuracy and stubil-
itv.  Consequently, this alignment ad-
justment is made using accurate crystal-
controlled signals, provided by a sound
carrier generator’. This generator has
twelve separate outputs, each  which
is the sound carrier frequency signal of
one of the presently assigned channels.
These signals are fed through distribu-
tion Iransformers® and coax cables into
attenuators.” At this point the particu-
lar frequency desired for test can be
selected and its amplitude adjusted to
the desired level. Facli of four output
lines carries three different frequencies,
allowing for full twelve-channel cover-
age. To prevent incorrect identification
of an rf frequency, each of the three

(Continued on page 19)

criminators.

'RCA TX-6451. 2RCA TX.6414, 3RCA 630
RCA WR-94B. SRCA TX-6448 "RCA TX-642
RCA TX-6382.

3.
9.
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C-D leadership is the result of 40 years in
the pioneering and development of the most dependable
capacitors for all requirements. There is only one Standard

In COPQCItOrS . .. CORNELL - DUBILIER.

AVAILABLE THROUGH ALl AUTHORIZED C-D DISTRIBUTORS. WRITE FOR COMPLETE TECHNICAL

DATA TO: CORNELL-DUBILIER ELECTRIC CORPORATION, DEPT.TVI2,SOUTH PLAINFIELD, NEW JERSEY

Other plants:
New Bedford, Worcester and

Brookline, Mass.; Providence, R. I.; 'rI _ ]
Indianapolis, Ind., and subsidiary, z I
The Radiart Corp., Clevelond, Ohio '_b

CAPACITORS

BY F1LELD TEST
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Human Aspects
(Continued from page 11)

lines can bhe halted until a
change in design or process is
made which will enable the ac-
ceptunce specification 1o be
raised to agree with the design
specification; that is, the product
can now meet a higher standard.

All changes in the acceptance speci-
fication should be made by quality con-
trol in writing and should include tem-
porary waivers. Under ne circum-
stances should there bhe acceptance
specifications which are not being fol-
lowed in praclice.

If this procedure is followed, 1t is
unlikely that manufacturing will be
asked to do the impossible, in making
the produci to a specification that can-
not he met. The acceptance specifica-
tion will indicate what is leaving the
plant since manufacturing can meet it.
It the specification is not met. meaning-
ful action can be taken to correct the
process. There are no cases of asking
the impossible, confusion is lessened
and the conhdence of the production
team is maintained.

In this instance, the execution of the
specification plan is reduced to a rou-
tine. Everything is in black and white.
Decisions are based on this concrete
specification and are not pulled out of
the air. In addition. management
by comparing the design and accept-
ance specification can obtain a good
idea of what the product can do in re-
lation to what was initially desired.
The quality control group. by providing
well-planned  operations which avoid
confusion, helps maintain morale.

The quality-conirol group is a key
group in making certain that only a sat-
isfactory product will reach production.

The qualitv-control pre-production
functions of reviewing the engineering
models, the methods models and pilot
runs, including full factory and tfeld
tests should be strutegically located in
the master schedule in such a way that
an unsatisfactory design can be stopped
by management or engineering, upon
advice from quality control. early in
the pre-production phases of the prod-
uct. The schedule should not be so
inflexible that with or without quality
conirol approval it is too late to stop
the wheels of production. This means
that before the pilot run is begun, qual-
ity confrol should be ablle to assure
management that the product is satis-
factory and may need at the most, very
few minor changes as a result of pilot
run findings. Here, the human aspect
centers again. There must be time to
send an unsatisfactory design back to
engineering. without causing a major
upheaval in the plant operations.

[To Be Concluded in January]
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Mass Production
Continued frem page 16)

rf signals on each of the four output
lines are modulated with a different
audio tone. A ’scope and VoltOhmyst
are used as output indicators during
these' adjustments.

For video, chassis and final test oper-
alions there are available a complete
picture transmitter, with monoscope
and svnc generater, and a sound trans-
mitter.

In the video and chassis test position,
the video amplitier and deflection cir-
cuits within the receiver chassis are
checked and adjusted for proper oper-
ation. An overall operating test is then
usually applied.

A video test pattern signal, consisting
of the standard indian-head test pat-
tern (generated by a monaseope) mixed
with blanking and synchrenizing pulses
(generated by syne generstor) is avail-
able as one of the outputs from a pic-
ture and sound generator” A grating
pattern is also transmiited from this

unit. These two video output signal
are distributed over coax lines to a
video amplifier.” A built-in selector
switch on this unit permits instantane-
ous selecion of either signal. The sig-
nal chosen is then fed to the video
amplifier in the receiver chassis under
test and ali necessary checks and ad-
justments are made for proper defini-
tion and linearity.

An overall chassis sound and picture
test is made by feeding rj signals into
the antenna terminals. The source of
these rf signals is two low-power trans-
mitters built into the picture and sound
generator, adjusted to the desired pic-
ture and sound carrier frequencies.
The picture transmitter i1s modulated
by the moncscope and sync generator;
the sound transmitter can be modulated
from any available source of speech,
musie, or andio tones.

The four input lines on the attenua-

8RCA TNX-6378. °RCA TNX-6440.

Aftenuator employed in the trap checks.

TeleVision Engineering, December, 1950

Picture and sound generator used in the video, chassis and final test.

tors’ go hack through distribution trans-
formers® into the sound carrier gener-
ator. These sound carrier signals are
used to check the local oscillator align-
ment on all channels. A complete final
test can be applied after mounting the
receiver chassis in its cabinet. This test
is made by supplying picture and sound
signals (from the picture and sound
generatar) as well as sound carrier
signals (from the soumd carrier gen-
erator) through the attenuator to the
final test position.

The equipment employed for the
video, chassis. and final tests is similar
to that used by many TV broadcasters
and thus the plant can become com-
pletely independent of broadcast sig-
nals for test operations.

A large number ol test stations can
he served from the single generator
units, and the entire system can be ex-
panded through the use of additional
test statipn equipment.

Distribution transformer required in the final
test procedures.
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TV TUBE Developments

Design

and Application

by P. B. LEWIS

Features

of UHF

Magnetron

Developed for Local Oscillator and Low-Powered Oscillators

WITH ULTRAHIGHS now being consid-
ered more seriously than ever as a com-
mercial lane. industry has accelerated
its whj developmental activities and as a
result many interesting products have
appeared. [n one inslance, a miniature
magnetron’ has been evolved, not only
for use in receivers, as a local oscillator,
but for low-power oscillator applica-
tions. According to the designers of
the rtube. rthe magnetron which is of
glass construction, is capable of operat-
ing continuously from 30 to 900 mc at
250 milliwatts output.

[n a discussion of the tube® at the re-
cent |IRE-RTMA Syracuse meeting, I
W. A. Chalberg, of the G. E. receiving
tube advanced circuit lab. said that the
magnetron is a cylindrical multi-vane
structure which is commonly called an
interdigital magnetron. Tt is essentially
a simple device, consisting of eight
vanes anchored aliernately 1o two end
rings and supporied by mica spacers
around a large diameter (0.100”) cath-
ode in a conventional cage construction.
Cathode-10-anode spacing is 0.040”, the
vanes are 0.060” wide, and vane-to-vane
spacing is about 0.010” so that clear-
ances and tolerances are relatively wide.
Non-magnetic material is used for the
vanes and rings. and a reverse-coil
heater will be used 10 minimize mag-

1Essentially, a magnetion is a diode which is
used with a magnetic field acting at right anyles
to the electric field plus a tuned circuit to gen-
erate radio frequency oscillations. The frequency
of oscillations is determined by the magnetic

and electric field intensities, the tube geometry.
and the tuned circuit. 2G.E. Z-2061

The G.E. uhf magnetron.

netic hum effects, although no hroaden-
ing ol the spectrum has been observed
on sample tubes made with folded heat-
ers. A T-5Y% bull size was chosen to
reduce the magnetic path length to a
minimum, since the magnetic field must
bhe axial to the cathode and in a hori.
zontal plane.

Declaring that it a magnetron is oper-
ated over the negative-resistance region
with a high Q tuned circuit, sustained
oscillations can be maintained, Chal-
berg pointed out that the necessary dif-
ference in anode potential can be sup-
plied by the r-f voltage across the tuned
circuit acting in series with the dc
voltage.

Describing the use of the tube in a
tuner. Chalberg said that il 1he oscil-
lator is loaded down heavily enough to
stop oscillations, the current will drop
to a point falling somewhere on the
static plate characteristic curve. The
decrease in plate current results in a
lower drop across the series resistance
and a higher drop across the tube. This
higher plate voltage may he in excess
of the maximum voltage for stable oscil-
lations at 600 me. Theoretically, th
tube will not start oscillating again

under this voitage condition upon re-
moval of the load. However, in prac-
tice, the tube has heen found 1o start.
and it is helieved that this was the
result of the negative resistance charac-
teristic of the tube.

It was pointed that the magnetron
was found to oscillate more easily and
with larger power outputs if a small
capacitor and series inductance were
connecled from one anode to chassis
ground. This was especially true at fre-
quencies higher than 800 me. Explain
ing the tunction of this capacitor, Chal-
berg said that the magnetron probably
operates ds a neutrode; i.e.. with one
anode at rf gromnd. Additional inves-
tigations mav show that better impe-
dance matching 10 the magneiron will
eliminate the need for the capacitor-
inductance combination.

The tube has been made to oscillate
at {requencies from 30 to over 1,000
megacycles. For a change in line volt-
age of +10% the change in frequency
at 650 me has been found 1o be =150 ke.

Initial measurements of sixty-cycle
hum indicated that the hum level was
down more than 60 db below the carrier
level.

H. W: A Chalberg (center) an engineer in the G. E. receiving tube division at Owensboro, Ky.,
explaining operation of magnetron to Kenneth Weitzel {right)’ commercial engineer for the tube
divisions and J. M. Lang (left) manager of the tube divisions.
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VWOA News

Election Time Again

NomInaTIONS for officers and members
of the board were made during a recent
meetirg held in New York Criy. ... W.
1. McGonigle was renamed to the post
of president. A.]. Costigan was selected
as first vice president; H. 1. Cornell,
<econd vice president; W. C. Simon,
secretary; . ). Iversen. assistant sec-
retary. and R. H. Phieysey, treasurer.
. Twenty were nominaled for the
board, with eight to be elected: L. Arn-
son (Radio Recptor.), Rodney Chipp
{Dument), Geo. H. Clark (RCA-Ret.),
A J. Costigan (RMCA), Walter C.
Evans (Westinglouse), C. D. Guthrie
(USMA-Ret.), Raymond F. Guy
(NBCy, Wm. J. Halligan (Hallicraft-
ers), G. W. Johnstone (N.AM.). T. R
McElroy, W. J. McGonicle (NY Tel.
Co.), Fred Muller, Capt. (USN-Ret.).
E. A. Nicholas (Farnsworth), Frank
Orith (CBS), Jack R. Poppele (WOR-
Mutual), Haraden Pratt (Mackay Ra-
dio). D. W. Rentzel (C.AB.). E. H.
Rietzke (CREI), W. C. Simon (TRS-
UFCOy, and G. E. Sterling (FCC).

Personals

CoxgratuLaTIONsS To YVWOA menmber

Delos W. Rentzel upon his recent
appointment hy the President as
Chairman of the Civil Aeronautics

Board. Rentzel had heen Administrator
of the CAA. . . . Joe H. McKinney, re-
gional manager of the FCC Gulf States
Region. has asked for VWOA member-
ship forms. In a letter 10 ye secrelary,
McKinney stated that the application
had been deferred in fear that he
would not be classed as an old-timer
or veteran in the same category as Dr.

De Forest and E. N. Pickerell. Lately,

Members,
and Orth;

however, he reporied Lhat he noted men-
lion as old-timers such infants as
George Sterling, A. J. Costigan, and
Fred Muller. So. he said, he decided
to shed his inferiority complex and ask
10 he admitted to the halls of the great.
Since ’19 he has held a commercial
license, anil since ’28 he has heen with
the FCC. . . . At the recent Fall
meeting in N. Y. City were VWOA
treasurer and director C. D. Guth-
rie: VWOA director Haraden Prau;
VWOA  ascistant  secretary R. J.
Iversen. VWOA director George H.
Clark. VWOA prexy and director Wil-
liam J. McGonigle, ye secretary and
director William C. Simon. . . . Arthur
J. Costizan was unable ro attend due to
the illness of his wife. FCC Commis-
sioner George Sterling was away at
tending FCC hearings. . . . Upon the
retirement of VWOA member Tom
Stevens from the FCC, a dinner was
tendered him by his associates. who
also presented him with a handsome
watell.  Tom, who for many years has
been an outstanding personality in
coastal telegraph and marine radio, was
with RCA-RMCA for many years. His
early davs in radio began during the
days of World War I.  Congratulations
to you, Tom, and a happy retirement.

Father of Radio

VWOA Honorary prexy Lee de For-
est’s autobiography, published recently,
has been acclaimed by many as an out
standing contribution to both literature
and science. Reporting that Doc is an
excellent writer. one reviewer declared
that the facts in the story of the audion
are presented with the exactness of a
patent presentation, and the luecidity ol
an experienced reporter.

officers and guests at the VWOA fall meeting in N. Y. City. In first row are Ericson
second row, Fischer, Tamburino, Lohman, Gillule, Williams and Cochrane; third row,

DeGraw, Koch, Shanholtzer, Elliott, Mathers, and Davis; fourth row, Zegouros, Nelson, Hayden,
Cooly, Fitchett and Ridley; fifth row, Johnstone, Klingenschmidt, Quimby, Sadenwater, Savick,

and Woods; sixth row. Iversen. Duvall,

Schneider.

Horneij, Muller. Guthrie, Pratt, Capt.

McDonough and McGonigle.
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A Dual-Purpose Calibrator

* CRYSTAL-CONTROLLED
OSCILLATOR

¢ BUILT-IN DETECTOR
2 Microwatt Sensitivity

\ [

Designed for the Calibration and
Frequency Checking of Signal Gen-
erators, Transmitters, Receivers,
Grid-Dip Meters and other equip-
ment where a high degree of fre-
quency accuracy is required,

Harmonic Range:
.25 Mc. Oscillator: .25-450 Mc.
1 Mc. Oscillator:  1-600 Mc.
10 Mc. Oscillator: 10-1000 Mc,

'II’7 volts, 50/60 cycles; 18 watts,
6" wide, 8” high, 5" deep; 4 Ibs.

MEASUREMENTS

CORPORATION

Boonton

New Jersey |
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Figure 1
Layout of a typical TV broudqastinq plant. At lower right, projection room and film vault;
at left of projection room. engineering workshop; in front of workshop. control room in the
right hand corner of which is the announce room; at control room’s right, film control.

TFELEVISION BROADCASTING has come into
its own as a dynamic force in the enter-
tainment and advertising world. Using
the talents and techniques of its contem-
poraries in these fields, it oflers an end-
less variely of program material. Many
stages, many performers, are needed to
supply the needs of the industry and its
audience of several million people.
Behind the scenes appears a complex
maze of electronic equipment linking
the TV cameras to the iransmitter. Pic-
tures from many sources must be com-
bined, edited, and routed to the trans-
mitter and network according 1o a split-
second time schedule. Any transition
from one scene to the next or from one
show to the succeeding show must be
made with no gaps or unsightly splices,
and with no chance for retakes of mis-
takes.  Fleeting seconds ticked off on
the clock mean the difference between
a hit show with pace and mood and a

Figure 3

Switching equipment layout which provides for six incoming

lines.

show which drags and loses is audi-
ence. So, 1oo, does the clock measure
dollars of income from advertising spots
as short as 10 seconds:

One can see, therefore, that success
in such an activity must be based on a
well-planned interconnection of the
available facilities. This is the {unction
of swithcing and distribution equipment
in the TV broadcasting plant, logically
arranged and dependable to permit
smooth operation day after day. ve: flex-
ible so as 1o accommodate such require-
ments as rehearsals and new program
material, and provide spare equipment
for emergencies. The degree of versa-
tility is, of course, dependent upon im-
mediate program requirements and the
budget set up in the beginning. For-
tunately, required video and audio units
are available in the form of building
blocks, which, with a measure of plan-
ning beyond the present needs and
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Figure 2
Live talent studio control-room facilities, where
the program director finds himself the center
of all activity. Control room and announce
booth is at left and film control at right.

budget, can serve as basic units to
which additions may be made in the
future.

It is not due to the proverbial lazy
man’s dream that so many push buttens
are found in a broadcasting system.
Rather, it is a matter of necessity to
provide means of control and organiza-
tion over the many elements of program
production and distribution.

Let us consider first a typical station
as illustrated in Figure 1. Here are all
the elements of a permanent installa-
tion, arranged in compact form. It is
not the smallest station, nor is it a large
one, but the studio facilities shown will
handle the basic requirements for live
talent shows and film presentation. In
addition. switching and monitoring
equipment is provided to handle the
outgoing lines to the transmitter and
network and also the incoming pictures
from remote pickups, theatre shows.

Figure 5

Audio and video console position. on a raised platiorm behind

the camera controls which may be adopted to permit program

and technical directors to see their own monitors, the camera

monitors and also into the studio. Control room in front seats

audio operator, program director and technical director. An-
nounce booth is at leit.

t
1
]
]
i
|
|
|
| ;
‘ ' | ‘ ey
I )
I : i i 1
i e % bl I
g Tl oae BEERE i
I 14 I: |
| I !
< : 11 LnES FROM |
< 1T Fiim a mewore |
s dows el
i :
e (1] touranat maex J

v <
= vioeo Lecontnon
B

—C=3-VIOED LR PAnEL

PR0U SYNC GENERATOR

22 TeleVision Engineering, December, 1950



RELAY SWITCHING

by C. R. MONRO,

Engineering

Television Terminal Equipment Engineering

Products Department, RCA Victor Division, RCA

Push-Button Switching Technique Found to be Particularly

Appropriate to TV Operations, Permitting Unlimited Flexi-

bility, Centralization of Control and Operations and Provision

for Long-Range Future Planning.

and network. The electronic units used
to provide these facilities for both pic-
tures and sound are only partly shown.
Many separate units are in the cabinet
racks, and in addition the required in-
terconnecting power and signal cables
are run below the floor in trenches and
conduit.

To provide control over all these ele-
ments, lwo major tools are given to the
operating personnel. First, we have the
moniioring equipment to see and hear
the program material coming from the
various sources. In the second instance
is the switching equipment to permit
selection of the right material at the
proper time. Bringing all these loose
ends into compact switchgear, which
may be located in a desk top, soon be-
cones impossible due to the number of
cables required for sufficient versatility
of control.

Remote control has been found to be
the answer. With such an arrange-
ment, the operators may be seated at
consoles designed for comfort and con-
venience, while by means of push but-
tons, switching equipment can be op-
erated in its logical physical location in
the plant.

In live-talent studio control-room
{acilities as shown in Figure 2, the pro-

1Broadcast News, No. 58, March-April, 1950,
contained a paper detailing the circuits
and rphysical arrangement of the RCA
TS20A video switching system. This is a
building block item, since the system type
number covers a wide assortment of switch-
ing anj control units to meet various spe-
cific needs. It is built around a relay switch-
ing circuit for video, which is made in units of
six inputs and one output with an electrical,
self-latehing arrangement to control timing.
For camera switching, the overlap sequence is
used to eliminate breaks completely. This, how -
ever, cannot be used in all applications since
undesirable cross-ties during switching might
occur. One solution is to reduce the gap to a
minimum value. The RCA video switching
relay banks offer a choice of an overlap or gap
sequence approximately 1 millisecond in dura-
tion.

t Cireuit extremely simplified; one relay in
drawing may actually be two, or more in a

spgcia.l interlocking circuit or in identical cir-
cuits far other channels.
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gram director finds himself the center
of all activity. Following the script or
continuity, orders must be issued 10
each cameraman to set up each scene
desired; then, having seen the pictures
produced on monitors placed in easy
view, it is necessary to determine which
is to be used and sent out on the air.
To conirol the transition between scenes
or to produce superposition and dissolve
eflects, switching and fading equipment
is available in the form of push buttons
and fader levers. Depending npon the
size and operating personnel of the par-
ticular station or network center, the
program director may or may not actu-
ally operate this console. In some cases
a technical director performs this func-
tion, the two sitting at the same desk
so as to see all the monitors.

In Figure 3 appears a switching
equipment layout which provides for six
incoming lines which would include the

cameras in the studio, direct lines to
the film cameras for slides and movie
portions of the show, and other lines to
remote inputs if pictures {rom other
studios or outside the station are to be
used. The console is arranged so as to
permit viewing both camera pictures on
their own camera control monitors and
the line output of the studio on another
monitor. It is made up of standard
camera control and monitor console sec-
tions. The actual push buttons and
jader unit mount in one of the console
housings with the line monitor. Inei-
dentally, an improvement in operation
has been eflected by the addition of a
third panel of relays on the relay bank
to feed a separate monitor which may
be switchied to any of the inputs. This
is termed the preview monitor, since it
permits viewing the other incoming pic-
tures before switching them on the air.
[To Be Continued in January)

Figure 4
Basic elements of a larger studio layout with three monitors in the director’s console.
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.Quickly and
Accurately -

with this TYPE 110-B

QX-CHECKER

The QX-Checker is a production type test instru-
ment specifically designed to compare the
reactance and relative Q of small RF inductors
with approved standards. The two factors, re-
actance and relative Q, are separately indicated,
one on the meter and the other on a condenser
dial, so that the deviation of either from estab-
lished tolerances is immediately shown. Built to
laboratory standards, the QX-Checker is a sturdy,
foolproof instrument for use in production work
\ by factory personnel.

ACCURACY OF COIL CHECKS: Inductonce values be-
tween 5 and 35 microhenries may be checked to an
accuracy of =0.5%. Smaller values down to 0.1
microhenries may be checked with decreasing
accuracy.

INDICATING SYSTEM: Q indicating meter with well ex-~
panded 3 '’ scale shows departure of Q from
nomlnul value. Vernier condenser scale calibrated
directly in terms of percent deporture from known
standard over range of —15% to +20%. Capaci-
tance scale is also provided reading changes of 50
mmf. to +50 mmf. from nominal circuit capacitance

of 300 mmf.

POWER SUPPLY: 110-125 volts, 50-60 cycles, also 200-
250 volts, 50 cycles.

DIMENSIONS: Width 12%", Depth 18", Height 8.
WEIGHT: 26 Ibs. PRICE: $415.00 f.o.b. Boonton, N. J.

A limited supply of these instruments
available from stock

SPECIFICATIONS

OSCILLATOR FREQUENCY RANGE: 1.5 to 25 mc. in 3
| ranges using accessory plug-in-coils {two coils fur-
nished with eoch instrument).

| BOONTO{ ‘RA

BOONTON: N-J- U-S:A

- QX-CHECKER. .. FREQUENCY MODULATED SIGNAL
. AND OTHER DIRECT READING_TEST INSTRUMENTS

DESIGNERS .AND_MANUFACTURERS OF THE Q" METER .,
GENERATOR . . . BEAT FREQUENCY GENERATOR . .

TELEVISION ENGINEERINC read by over 8,000 important
“insiders’”’, men who design, manufacture, operate and main-
tain television receiving and transmitting equipment for com-
| mercial and governmental applications.

Advertising in TVE produces quick results.

ELECTRONIC EQUIPMENT « PARTS

AN Con. cons RELAYS LARGE $TO(K

APC's MELAFS RESISTORS OF OTHER (TEMS
QINDING. POSTS  CONTROLS SHOCK MTs .

CABLE CRYSTALS sockers T US QUOTE

YOUR NEEOS
.

LONG ISLAND, NEW YORK

|

| New supply distributor with largest show-

l rooms in Long Island now open for radio
supply lines (no appliances) of national

l reputation. COVERING LONG ISLAND

CaPACITORS  HiLTERS SOLENOIDS,
CERAMICONS  FUSES SPAGHETTI
CERAMICS HARDWARE SWITCHES
CHOKES KNOSS TRANSEMRS
e BKRS POTENTIOMTRS {vervo pulea)
(slnecasine} IRON.CORE

niversdfgenerai .

eneral COrp. 374 CANALSTN'Y, C

ONLY. Open this vast new territory of 1 |
million people. Large warchouse facilities; |
experienced staff; central location. Box
12, TELEVISION ENGlN!-.EmNG, 52 Vanderbilt
Ave New York 17, N. Y.

WRITE, WIRE

PHONE
Walker § 9642
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Waugh. C. 7., Metal-Bucked T\ Picture
Tiubes;  qgeshike s Wi - B . Aol aal i ...Dec.
Weiland, C. I, Van. L.; Bandspreading and
Scale Equalization for RC Tuning Net-
works Wiial lte. . . neliel mdsaag. . L. Sl July
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Resonant Coax Lines

THE CONCLUDING INSTALLMENT of the
J. Gregg Stephenson paper on Discon-
tinuity Tuning Charts for Resonant
Coax Lines will appear in the January
issue of TrLEVISION ENGINEERING.
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Instruments

Production

TV Parts

Miniature Meters

ProuuctioN ofF 1%"” VU meter and 1%
db meter, has been announced.

Instruments are made 1o conform to the
applicable sections of specification JAN-1-6.
Available in three case styles: 134" square
waterproof case (as illustrated), 13"
round waterprool case complete with “0”
ring for making a walerproof seal to the
panel, and 1%” round flange mounting
case with commercial type of seal.

Meters contain sub-miniature meter with
D’Arsonval-type movement. Meter is said
to have a dieleciric strength sufficient to
withstand 1500 volis.

Scales, with an arc length of 1.3”, are
obtainable black on white, or in reverse
treatment with black background.—Inter-
national Instruments, Inc. (attention R. C.
Livingston), 331 Fkast Street, New Haven
11, Connecticut.

International Instrument Midget Meters

Miniaturized ’Scope

A Miniatukizen ‘Score which weighs 17
pounds, measures 9” high x 6" wide x
14%'" long, and contains nine tubes, in-
cluding rectifiers, is now available.

las a sweep frequency range of from
3 ta beyond 50,000 cps. \Vertical ampli-
fier response is said to be flat within 3 db
from dc 10 2 me, while horizontal response
is said to be flat within 2 db from dc to
100 ke, Uses direct coupled amplifiers.

Has a blanking and synchronizing ampli-
fier. Circuit design is said 10 maintain a
sweep return time ratio of not less than 5
to I ai all frequencies. Deflection sensi-
tivity exceeds 0.5 volt per inch at all line
voltages from 105 1o 125 volts and ar all
line frequencies from 50 to 1000 cycles
Hycon Mfg. Company, 2961 E. Colorado
Street, Pasadena 8, Calif.

Hycon 'Scope
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Finished-Print Recording Camera
AN OsciirogrRari-Recorn CaMERA which
provides, in one minute, a complete record
of an oscillograph image, has heen devel-
oped. No darkroom facilities are said to
be required; waveform comparison is im-
mediate. The camera is designed speciti-
cally for application with any standard,
5" scope.

Camera employs the Polaroid-Land proc-
ess for delivering a finished print at the
termination of each completed exposure
or sel of exposures. By means of a sliding
mount, the camera may be positioned so
that several traces can be recorded on a
single print, for side-by-side comparisons.
There is also a builti-in detent which di-
vides a single print into one, two, or three
separate exposure areas.

An illuminated data card provides a
method of photographically recording in-
formation on each print.

The lens aperture is {/2.8, and the lens
is coated to minimize halation. Shutter
seltings are 1/100, 1/50, 1/25, time, and
bulb. Size of print is 2% x 34", with a
ratio of dimensions Irom irace to recording
of 2.25:1—AHen B. Du Mont Laloratories,
Inc., 1000 Main Ave., Clifton, N. J.

Lupregnators

A LiNne or EQUIPMENT FOR IMPREGNATION
of elecirical coils, carbon pans, wood and
a wide variety of other materials, has been
announced.

Eqguipment is said to provide a quick
opening vacuum and pressure closure, al-
lowing the tank cover to be opened or
closed in a matter of seconds without
manual eflort. The door is opened and
removed by push button control.

Equipment is available in a complete
range of sizes for vacuum and pressure
operation, and for use by heating with
steam, electricity or Dowtherm, or for non-
heated operations.

Complete units include structural steel,
piping, insulating casings for tanks and all
accessories.—Complete details in bulletin
B-30; Struthers Wells Corp., Warren. Pa.

Plug-In Housings and Assemblies
PLue-IN  HousiNgs aND  ASseEMBLIES for
coils, filters, relavs, etc., are now available in
thirty models ranging in height from 2" 10
4" and 134" or 2" square.

Housings have removable aluminum
shield can on an aluminum base, with a
ground lug and an octal-iype plug mounted
in the buase. The base is threaded to pro-
vide stud mounting.

Assemblies can be had with or without
adjustable powdered iron tuning cores.

Available on order are units having 11-
prong plugs, special plating finishes or
other special requircments.-—Desco; Dietz
Design and Manufacturing Co., Grandview,
Missouri.

ol

Desco Plug-in Housings

Single-Turn Pot

A SincLE-TurN POTENTIOMETER equipped
with hall bearings as a standard feature,
is now available.

Pot is 2” in diameter, resistances 100 to
50,000 ohms and has a five-wan rating.

Bulletin No. 107 illustrates and descrilies
unit. Model 1; Helipot Corp., South Pasa-
dena, Calif.

Helipot Single-Turn Pot

Multi-Section Electrolytics

Twist-Prone-Base  Murti-Section  Erkc-
TROLYTICS with a special internal construc-
tion that is said to provide low rf im-
pedance and minimum coupling between
sections. have been announced. Feature
applies to selection of capacitance and vol-
tage combinations in electrolylics suited
for 1elevision applications and will with-
stand temperatures up to 85° C.—Type
AFH; Aerovox Corporation, New Bedford,
Mass.

Miniature Rack and Panel Connectors
MiNiaTUre Rack AND Paner CONNECTORS
which accommodate 14 to 20 contacts, 5
and 10-amp for 120 volt service, have been
developed. Contact terminals have eyelet,
hook, turret and standard solder peot de-
sign. [nsulation is molded melamine. The
sockel contacts float.—Types DPM-14 and
DPM-A420; Cannon Electric, P. O. Box 75,
Station A, Los Angeles 31, Calif. (I2PM-2
bulletin contains complete details.)

Non-Interchangeable Base and Sockets
A 20-PiN Bask, with matching sockets, has
been designed for plug-in unit construc-
tion. Design of the base is said to elimi-
nate difliculties encountered with conven-
tional type bases. By selcting variations
of pin layout of less than 20 pins, critical
voltages and frequencies can be isolated
and the base can be made non-interchange-
able so that it will mate only with correct
socket.—Type 20; Alden Products Co. (at-
tention Norman Curtis), 117 N. Main St.,
Brockton, Mauss.

Alden 20-Pin Base.
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BIRTCHER

STRINLESS STEEL - LOCKING TYPE
TUBE
CLAMPS

Stainless Corrosion

83 VARIATIONS

Where vibration is a problem, Birtcher
Locking TUBE CLAMPS offer a foolproof,
practical solution. Recommended for all

Personals

Ted Kwap, W alter Zimny and Alfred Ossof,
have been added to the stafl of the Frank-
Corp., 43-20 34th St, Long
ty 1. N. Y., to assist in the tele-
ped circuit development pro

| gram. Development of the 41.2545.75 mc

stamped if circuil is being emphasized.

William E. Ruder has been named man
ager, and Dr. John Herbert Hollomon as-
sistant manager, of the newly organized
metallurgy and ceramics divisions of the
G. E. Research Laboratory.

| Dr. Harry Stockman has been appointed

director of research of the Tobe Deutsch-
mann Corporation, Norwood, Mass.
Prior to his preseni position, Dr. Stock-

|

THE WORLD'S LEADING
TWIN LEAD TELEVISION .
LIGHTNING
ARRESTER

Approved

$225

List Price

man served as consulling engineer and |

scientist ot several industrial firms in the | completely waterproof
J greater Bosion area. lle was, during the |

period '45-'48, associated with USAF Re-

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 ond our standard cata-
log listing tube base types, recommended
clamp designs, and price list.

tHe BIRTCHER CORPORATION

5087 RUNTINGTON DR. LOS ANGELES 32

FOR ACCURATE TESTING OF
COMMUNICATION AND TELEVISION
COMPONENTS UNDER LOAD CONDITIONS

FREED NO.

1110A

INCREMENTAL INDUCTANCE BRIDGE

Designed for measuring the
Core componcnts for frequencies
cycles. Inductors can be measured with super-
imposed direct current. ldeal instroment for
manufacturers and users of iren core components
for communications and telcevision.

inductance of Iron
up to 10000

Accuracy 19
Inductance Range 1 millihenry to 10,000 Hy.
Maximum current 1 Amp DC

Recommended accessories:

AC Supply #1180 DC Supply #1170
Null Detector #1140 or Vacuum Tube Voltmeter
Null Detector #1210

SEND FOR THE NEW FREED CATALOG

FREED TRANSFORMER CO., INC.

DEPT. DL, 1718 WEIRFIELD ST.
BROOKLYN (RIDGEWOOD) 27, N. Y.
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| search in Cambridge and taught 1941-1945

pre-radar and other courses at Harvard

University.

Dr. Harry Stockman

1. 8. Coggeshall

lvan S. Coggeshall, general traflic manager
of Western Union Telegraph Company’s |
overseas comniunications, has been elected
president of the TIRE.

William P. Hilliard, formerly with Bendix
Radio Division of Bendix Aviation, has
been appointed to the newly created post
of director of ¢nginering and research at
General Insirument Corp.

Louwis Martin, formerly manager of the
Equipment Field FForce for RCA. has been
named sales manager of General Instru-
ment. Martin succeeds D. J. Phelps who
resigned.

Martin Vogt has been named district man-
ager for the National Union Michigan and
Northern Ohio territory. Martin will handle
renewal sales of receiving tubes, Videotron
television picture tubes, and panel lamps.
tlis headquarters will be at 1328 Muaxwell
Ave., Royal Oak, Mich.

Robert B. Dome, elecirical consuliant for
G. E. will receive the IRE Morris Lieb-
mann Memorial [’rize for 1951 for his

TV contriliutions including the intercarrier
sonnd system and wide-band phase-shift
networks. Award will be presented at the
annual banquet on March 21, 1951, ai the
Waldorf-Astoria Ilotel in N. Y. C.

Walter Sterling is now a development en
gineer at Cinema Engineering Co., Bur
bank, Cal.

G. F. Wunderlich has been appointed vice
president and general manager of Eitel-
McCullough, lne. Harold E. Sorg has been
named vice president in charge of research.

GUARD

Protects television sets against lightning
and static charges. Simple to install every-
where and anywhere ... no stripping, cut-
ting or spreading of wires. More than
500,000 in use today!

See your jobber or write to —

MANUFACTURING (0., INC.
6127.A 16th Ave., Broaklyn 4. New York
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|
WHEN YOU CHANGE
YOUR ADDRESS

Be sure to notify the
Subscription Department of

| 52 Vanderbilt Avenue |
New York 17, N. Y. |

| The Post Office Department does not for-
ward magazines unless you pay additional
postage, and we cannot duplicate copies

| mailed to the old address. We ask your co-

ISIT) : RELAY
WITH Duterchangeable Coil

FOR A WIDE RANGE OF RADIO APPLICATIONS

GUARDIAN Series 200 4
Interchangeable 1

COIL and
CONTACT

Switch Assembly

Two basic parts—a coil assembly o

and a contact switch assembly— )

comprise this simple, yet versatile

relay. The coil assembly consists of the coil and field piece. The contact
assembly consists of switch blades, armature, return spring and mounting
bracket, The new Guardian Midget Contact Assembly which is inter-
changeable with the Standard Series 200 coil assembly, is also available
in either single pole, double throw; or double pole, double throw.

CONTACT SWITCH ASSEMBLIES

fHIS

Cat. No. Type Combination
200-1 Standard single Pole Double Throw
200-2 Standard Double Pole Double Throw
200-3 Contact Switch

Parts Kit
200-4 Standard Double Pole Double Throw
200-M1 Midget Single Pole Double Throw
200-M2 Midget Double Pole Double Throw
200-M3 Midget Contact Switch

Parts Kit

13 COIL ASSEMBLIES

A.C. COILS* D.C. COILS

cat. No. Volts Cat. No. Volts

200-6A 6 A.C. 200-6D 6 D.C.

200-12A 12 A.C 200-12D 12 D.C.

200-24A 24 A.C. 200-24D 24 D.C.

200-115A 115 A.C. 200-32D 32 D.C.
200-110D 110 D.C.
200-5000D

«Alt A.C. coils available in 25 and 60 cycles

| operation.

Tue FIVE-sTATION anlenna for New
York City’s Empire State Building un-
derwent a final test recently at Camden,
N. J.. with General Hugh A. Drum,
prexy of the building; C. W. Lyon, Jr,,
executive vice prexy, and Bernard
Lewis, publicity direclor, viewing the
last minute study. . . . RCA and I. T.
and T. have signed a licensing exchange
agreement involving radio, television
and elecironic inventions. The agree-
ment extends to Dec. 31, 1954.

Philco has signed a five-year license
agreement with Hazelline covering use
of their patents and services. . . . Hoff-
man Radio Corp., 3761 S. Hill Si.. Los
Angeles 7, have issued a 40-page book-
let describing their military production
facilities. Copies are available from
Berkley Fuller. sales manager of ihe
special apparatus division. . . . The
Dallas-Fort Worth section of the IRE
will hold its annual southwestern con-
ference at the Southern Methodist Uni-
versity, Dallas, April 20-21, ’51. . . .
The G.E. tube plant at Utica, N. Y.,

is being reopened for the production of

TeleVision Engineering, December, 1950

Briefly Speaking . . .

communications equipment. . . . Hud-
son Wire Co. has opened a new magnet
wire plant at Cassapolis, Mich. Gen-
eral oftices of Hudson Wire are at
Ossining, N. Y. . . . Thompson Prod-
ucts, Cleveland, Ohio, have eniered in-
to a license agreement with Designers
for Industry, Inc.. providing for the de-
velopment, manufacture, sales and serv-
ice of coax swilches, as a function of
an electronics division. The operation
will be under the direction of Len W.
Reeves, vice-president. . . . Standard
Coil Produets Co.. Inc.. 2329 N. Pulaski
Road, Chicago, Ill.. recently shipped
their three-millionth 1elevision tuner.
Standard Coil reports that over 75 TV
set manufacturers are now using their

The Simpson plant at Aurora, Il

GUARDIAN(G/ELECTRIC

’ 1615-P W. WALNUT STREET

A COMPLETE LINE OF RELAYS SERVING AMERICAN (NDUSTRY

CHICAGO 12, ILLINOIS

tuners. . . . The Lansdale Tube Co.,
subsidiary of Philco, will soon occupy a
new building at Frederick, Maryland,
in which will be made an assortment
of tubes for the armed forces and civil-
ian requiremenits. . . . Rinehart Books,
Inc., Technical Division, is the new
name of Murray Hill Books, Inc. Of-
fices remain at 232 Madison Avenue,
N. Y. 16. . . . A new plant, including
general offices. was opened recently by
Elecirical Reactance Corp. at Olean,
N. Y. The plant, located on Seneca
Ave.. comprises 10,000 square feet of
office space and 60,000 square feet of
faclory production area. Plant is
equipped with four ceramic tube firing
ovens and a plastic curing oven 132
feet long, which can handle 100,000
capacitors per day. . . . Simpson Elec-
tric Co. has leased a new plant at 932
Beunton St., Aurora. L The plant,
covering an area of 31,000 square feet,
represents the fifth under operation by
Simpson. There are three in Chicago,
and the fourth is at Lac du Flambeau,
Wisconsin.
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FINEST QUALITY

Immediate Delivery from Our Huge Stock...
All New and Unconditionally Guaranteed!

W
FIG. B
FIG. G
:;D:L:ELTERC:;\Z: TOGGLE SWITCHES
SUV&ER FIG 0 Al N MANUFACTUR&RE& F’EI'\AlCCHE
N . CONTACT ARRANGEMENT NUMBER
COMPONENTS AT PH-500 A SPDT. BIB. $0.35
PH-503 A SPDT Center Off Mom Each Side. B11. 32
] PH-505A A SPDT Momentary. B21. .30
PH-505 A SPST. AN-3022-2B. .30
PH-506 A SPDT Center Off. AN-3022-1. .35
b C PH-507 A SPDT Center Off Mom Each Side. AN-3022-7B. .32
. PH-513 A SPDT Center Off. Cutler Hammer AN-3022-1B, .38
Tu es ReSIStors PH-514 A SPST. Cutler Hammer B-5A. .35
PH-516 A SPST. B5. .35
Condensers LT-104 A SPDT One Side Momentary. Cutler Hammer 8905K 568, 35
5 309-168 A SPST. 168553. .30
Wire and Cabhle 309-178 A SPDT Momentary. AN-3022-11B, 35
309-181 A SPST Momentary. Cutier Hammer 8211K6. .35
305-172 A Spcl. SPST Momentary. Cutler Hammer 8905K531. .35
V°|ume contrOIS 305-182 A Spcl. SPST Momentary. Cutler Hammer 8905K630. .45
370-14 A SPDT Center Off 1 Side Mon:, Cutler Hammer B-7A. .30
CO-qx COnne('l'ors 370-4 A SPDT Center Off. Cutier Hammer B-9A. .35
e 370-25 A SPST Momentary. Cutler Hammer B-6B. .25
. 309-169 B SPST Momentary. Cutler Hammer B-19 35
Reluys ReCtlflers PH-509 [ DPST. AN-3023-2B. .45
PH-510 C DPDT Momentary. Cutler Hammer 8715K2. .50
Trunsformers ° Chokes PH-511 c DPDT Momentary. Cutler Hammer 8715K3. 50
. S . h T I PH-512 C DPST Center Off. Cutler Hammer 8720K1. .55
303-65 [% DPST. Cutler Hammer AN-3023-2. .45
Mlcro WItc es’ ogg es 309-163 C DPDT Center Off Momentary. Cutler Hammer C-11. .55
Q 309-162 C DPST. Cutler Hammer C-1. .45
Antennus, Accessories | 3001cs ¢ DPST Momentary. Cutler Hammer 8711K3. 40
EI t . A bl. 305-87 D 1 Side DPST Mom, 1 Side SPST. AH & H. .95
ic Assemblies | tr-100 F SPST. Cutler Hammer, 22
ec ron LT-101 F SPST Momentary. AH & H. W/Leads. .20
~ = s 301-51 G 4PDT Momentary. Cutler Hammer 8905K12. 75
Dial I-lght Assemblies 305.140 H DT No Make Each Side. Open Frame. 25
309-161 K SPST. Cutler Hammer 8781K3. 1.95
L4 309-170 K SPST. Cutler Hammer 8905K656, 2.25
301-41 L DPST. AH & H 75
305-76 L DPST. AH & H—Open Frame. .75
319-50 L SPST. Allied Etec. Mfg. Corp. .28
305-170 Spel. SPST, Cutler Hammer Type B13, .40
STOCK SPEC. BACK OF PRICE
NUMBER CONTACT ARRANGEMENT INFORMATION PANEL DIM. EACH
STOCK MANUFACTURER’S TERMINAL UNIT 302-9% HPDT One Side. Lo .. .. . 3Laxl¥Vax¥a  $1.65
NUMBER TYPE NUMBER CONTACTS LOCATION PRICE 311-58 1A Momentary & 1A. W/Escutcheon Plate 3Vax¥ax¥a 1.35
303-20 CR1070C103-A3 N.C. Side $0.47 309-167 2C One Side. F I § & T LT 1.25
301-29 CR1070C103-B3 N.O. End .47 305-183 3A Momentary & 3A Momentary. . . . . . . . 3Vex1Vex¥%a 1.50
303-34 CR1070C103-C3 1-N.0. 1-N.C. End 47 319-43 DPDT Center Off. Mossman. 37/sx2x13/a .85
303-18 CR1070C103-F3 1-N.0. 1-N.C. Side .47 319-42 4PDT Center Off Mom One Side. Mossman. 3%8x2x1%s 95
303-19 CR1070C103-E3 N.O. Side 47 309-159 3B. Mossman. 3%x2x1Va .85
303-43 CR1070C123-B3 N.O. End 47 309-158 2D. Mossman. 3%/8x2Vax1%s .85
303-23 CR1070C123-C3 1-N.0. 1-N.C. End .47 309-165 1A. Mossman. 3%8x1%3x1Va 75
305-83 CR1070C123-J2 SPDT End .47 311-96 4PDT. Bakelite Actuator. 3146x1¥8x7s .85
303.22 CR1070C123-J4 SPDT End .47 305-164 3A. . Lo .. L Baxiygxllyg 1,25
303-17 CR1070C124-M4 SPDT Side 47 319-43A DPDT Center Off Mom Each Side. Mossman. 3%ax1¥sx2 .95
303-16 CR1070C128-C3 1-N.0. 1-N.C. End .47 305-165 3A & 3A. Switchboard Type.  4%ax1V2x%a 95
Many Other Types in Stock. Send Us Your Requirements. WRITE FOR NEW
Order From Your Parts Jobber or Directly From Wells. WELLS CATAL OG

World’'s Largest Display of Radio and Electronic Com-

ponents. 9000 Square Feet of Display All on One Floor.

EELLS

SALES, INC.

320 N. LA SALLE ST. DEPT. g, CHICAGO 10, ILL.
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INITIAL BALANEE

BetTweeN 10 anp 165 Mc

Direct - Reading Resistance Range 0 to 206 OHMS —

independent of frequency except for small
corrections.

Direct-Reading Reactance Range 0 to =230 OHMS at
100 Mc — inversely proportional to frequency.

Coaxial Adapter Supplied for Measurements on Coaxial
Systems — eliminates errors from connecting leads
and from residual terminal capacitance. Stand-
ing-wave ratio of unknown coaxial system un-
affected by terminal capacitance of bridge.

HE new Type 1601-A V-H-F Bridge brings to

the v-h-f frequencies a means for measurements
of impedance of antennas, lines, networks and com-
ponents, having the same accuracy and simplicity of
measurement enjoyed by users of the popular G-R low-
frequency Type 916-A R-F Bridge.
With this bridge the range of conventional bridge
techniques is extended to 165 Mc. It is equally suited to
measurements on coaxial-line systems as on lumped
parameter circuits.

It is designed for direct-reading measurements of rela-
tively low impedances, but measures high impedances
indirectly and equally well.

For resistance measurements the accuracy is +(29% +
1 Q), subject to correction for inductance in the capa-

citor used to measure the resistance. A correction chart
g

GENERAL RADIO COMPAN)

for Bridge Measuremen

o - oty 11 q

The Type 1501-A V-F-H Bridge set up to measure the antenna of
WCBS-TV on the Chrysler Building, New York City. The antenna
consists of 16 radiating elements. Measurements of the impedance
variation of an individual element over the operating frequency band
&3 well as impedance measurements of the whole array were made
easily and accurately.

is supplied with the instrument. The ohmic portion of
the accuracy statement varies between 0.1 and 1.0 ohm.
For reactance measurements the accuracy is (5% +

2 Q). The ohmic uncertainty varies between 0.1 ohm
at 100 Mc and 2 ohms.

This bridge is especially suited to measurements of
resistors, capacitors, inductors, transmission-line net-
works and antennas.

Cambridge 39,
Massachusetts

B0 West St., New York 6 920 S. Michigan_Ave.; Chicago 5 1000 N. Seward St., Los Angeles 38



Video
Monoscope
Camera

..o patternmaker

The test pattern produced by RCA Monaoscope Cameras
is the standard by which picture quality has been judged
since the beginning of electronic television . . . in TV
stations. .. inlaboratories...in TV receiver production.
These are the standard test-pattern cameras used by
many TV receiver manufacturers. These are the standard
“picture micrometers” used by TV stations to make
precision measurements of video transmissions.
Deliberately designed to excel in all things, RCA
Monoscope Cameras have earned the extraordinary re-

A

=

TELEVISION BROADCAST EQUIPMENT

RADIO GORPORAT/ION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT, CAMDEN, N, J.

In Canoda: RCA VICTOR Company Limited, Mantreal

VERT CENT

~L

yF

for the industry

spect of television men. Evenly lighted patterns as steady
as Gibraltar. Resolution as fixed as the cut of a diamend.
Operation as reliable as a ship’s chronometer.

Type TK-1A pictured here is RCA’s newest Mono-
scope Camera—built to the highest standards known.
It can be delivered to you with the familiar momnoscope
pattern (shown above)—or with a pattern of your own
choice.

Ask your RCA Television Equipment Sales Enginecr
for prices. Mail the coupon for data.

Radio Corporation of America
Television Broadcast Equipment Section
Dept. 23L, Camden, N. J.

 Send me your technical bulletin on the RCA Type TK-1A
Monoscope Camera.

Name

Company or statior

Address [P

City ——— State

I
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