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DISC CERAMIC LINE

Sprzlguc-Hcrlcc Cera-mite Capacitors arc a “mast” tor modern
tcelevision circuits.

Now available in NP0 and N750 temperature-compensating
bodics and in two different high-K bodics, Cera-mites mect
most application nceds in the 10 mmf to 15,000 mmf capaci-
tance range.

These miniature capacitors ofter set designers maximum space

cconomy, ease of mounting, and improved very-high-frequency

performance.

The flac disc with uni-directional lead construction has min-
imum sclt-inductance and a higher sclf-resonant frequency than
a tubular design; hence improved v-f bypass cfficiency.

Spraguc-Hcerlee Enginecring Bulletin 601B gives the complcete
list of standard ratings as well as performance specifications.
Write for your copy today !

* Trodemark

s SPRAGUE ELECTRIC COmPANY

North Adams, Massachusetts

ELECTRIC AND ELECTRONIC DEVELOPMENT

{Wholly owned Sprague Subsidiary)

THE HERLEC CORPORATION ¢ Milwauvkee 3, Wisconsin

!
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Human Engineering’™

A New Scieack. human engineering. offering striking
evaluation concepts. has appeared on the industrial hori
zon. Concerned with quantitative measnres of human capa-
bilities and limitations and their application to machine
design. the approach offers an exciting media for the
probing of the faculties of pereeption. action. reaction and
decision.

Commenting on the machine and human-heing relation-
ship. in a foreword to a recent enevclopedic report on the
subject, Admiral Luis de Florez said that since our ma.
chines must be manned by the average human heing. their
operation nst be governed by his capahilities under the
influence of mental stress. fatigue and sudden change. and
accordingly. these capabilities nwst be analvzed. measured
and made available to the designer and engineers to make
good our progress from now on.

tn the field of vision. there appears an excellent example
of the challenging problem. For instance. we all know that
vision is extremely important and that those wha can see
more things more of the time are certainhy better off than
those who can’t, Nevertheless. thousands of man-hours of
engineering time have been spent on the development of a
variety of devices that are really not as eflective as they
might be simply because the visual display is not what it
ntight be,

Analyzing the foregoing factor. the report states that
when we set about to see visible radiation. or light. the eve
responds to the total effect regardless of the wavelength
or any other property of the physical makeup of the
stimulus'. Therefore. when radiation of a continuous spec-
trum. such as davlight reaches the eve. a sensation of white
light is produced rather than discrete sensations of all the
colors of the solar spectruni. Accordingly. savs the report.
we have a phenomenon which poses a challenging problem
to an experimenter. for he must measure a light stimulus in
relation to the subjective sensations produced in the eve.
and vet make his measurements in terms of come physical
objective standard.

Brightness  diserimination  poses  another  interesting
human-engineering problem. For instance. when a designer
develops the performance characteristics of a  picture-
pickiup camera. he can be aided in his work by a knowl
edge of the limitations imposed on his design by the con-
trast threshold of the human eve. According to the report.
an attempt at a quantative determination of these limita-
tions has revealed that the performance of the eve can be
represented by the performance of an ideal pickup svstem
with a quantum efliciencey of five per cent at low brightness
and .3 per cent at high brightness. Incidentally. the per-

PThe report defines vision as the semse whose receptor organ is the eve
and Whose adegnate <timulns is electromagnetic tacdiation within a limited
range of 400 o ¥00 millinnerons i wavelength,

* Based, inopart, on inlormation appearing in the Haidbook of Fauman
nuincering Data for Deston FEnaineers, prepared by Handbook  Staff,

Tufts College, in coqeration with the ‘Technical Publications Div. of Jack-
ot i Meorcland; released by OTS of the Department of Commerce.

TeleVision Engineering, February, 1951

formance of an optimal TV system has been defined as the
perfonnance Emited by random fluctuation in the absorp
tion of light quanta in the primary photo-process.

Visnal acuity represents another pertinent facet which
can be explored in a study of hunan engineering. Acuity.
whicl refers specifically to the ability of the buman eve
to perceive the shape of objects. is conumonhy checked with
letters on a chart and circles and squares. A major dilli-
culty in evaluating acuity has been the absence of an
absolute criterion of performance. In studying the problem.
it has been found that there are four factors that can be
measitred by the nsuathy -nsed tests. Aceording to the
study. these are retinal resolution. lens accommeodation,
form or letter perception and resistance to interference.
In a series of tests it was learned that wall charts measure
four different factors. onh one of which (retinal resolu-
tont is common to all the tests. Three common factors
were found: brightness diserimination. form perception
(i all letter tests) and simple form pereeption. the latter
in triangle and square-discrimination tests.

Color constancy has also heen found to be an ex-
temeh  intriguing  probe object in human-engineering
activities. The report disclosed that the actual colors we
pereeive are not constant nnder all conditions. results de-
pending to a great extent on how long the eve has heen
exposed to them. whatever the colors may be in the sur-
rounding area. and what color has heen previously fixated.
The effect of one color upon the other is quite a problem.
The characteristic stems  from  the principle of ecolor
adaptation. the general effect being to lessen the sensitivity
of the retina to the stimulating color. For instance. long
exposure to a color stimulus induces the sensation of a
color that is usually the complementary of the inducing
color. This induction increases with a decrease of gray and
corresponding increase in saturation in the inducing color.
The induction has found to be greatest when there is no
sharply defined boundary between hackground field and
induction field. when both fields are in the same plane,
and in the boundary region between fields. Therefore, the
inducing effect of red. vellow. blue and green is greater
when there is no brightness contrast, Here are factors
which require explicit consideration in developing. design-
ing and producing equipment for not only color pickup,
but monochrome cameras as well,

There are a number of other characteristies of vision
whose end effects can be altered by the relationship of the
machine and the human being. For instance. we have light
sensitivity. depth perception, color vision. perception of
maotion. all of which are directly associated with the pro-
duction of a belter pictore,

Human engincering offers the planner and designer a
forceful means of learning more about the probable char-
acteristics of those who will man the machines of the
future to provide those ideal results. alwavs anticipated,
but often never quite fulfiled.—1..V,
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The Management Front

Small Business Orders Mount: A recent report to Pres-
ident Truman by the Department of Defense revealed that
out of 1.730.882 purchases of supplies. services. and construe-
tion by the wmilitary departments in the year ending June 30,
B0, L.2067.0000 or 737 were transactions with small business
firms. tn delar valie, these companies received $1L310.615.-
000, or 2.5 of the §5.355.396.000 defense orders. On con-
tract> of less than $5.000 cach. 7177 of the dollar value went
to firms emploving fewer than 300 persons.  And currently,
the orders to the small businessman in numbers and income
appear to be ontdiztancing the "50 record.

The DO Digits: The term DO, or Defense Order. foltowed
by two digits, ciuploved by NPA and the Department of De-
fense. to identify the group into which a defenze procurement
item falls=. has been confused with priorities, There is no pri-
ority or preference between program code numbers: D0O-05
does not take precedence over DO-06 or any other DO pro-
gram code.

Manufacturers or suppliers whe receive an order hearing
one of the ratings DO-01 through DO-22 inclusive. or DO-YY.
may extend the rating on their own purchase orders to ob-
tain production materials to he physically incorporated in the
precurement items or to replace inventories expended for that
purpose. The extension is accomplished by entering the fol-
lowing certification on purchase orders:

“Certified under NPA Regolation 2. DO- tinsert two digit pro-
gram code number appearing on purchase order you receive from
our eustomer) .

There is also a DO-98 private-contractor rating, which can
not be used on purchase orders to procure specified items of
production equipment unless its use has been approved by the
military departments as necessary for production on military
orders.  Application for authority to nse the NO-Y8 rating
must he made to the contracting ofhicer of the military depart-
ment having the prineipal interest in the rated order produc-
tion of the contractor or subcontgactor,

For electronies and communications equipment the DO
rating is 07.

Right: TV receiving-antenna production facili-
ties at Taco. (See pages 8, 9 and 10 for com-
plete report on antenna desgin and produc-
tion.) Below: Long-range camera, with a 3-
meter focal length, developed by the Signal
Corps. View shows 2/25 optics extended in
operating position. Camera is expected to be
on view during forthcoming IRE exhibition
al Grand Central Palace.

o, Ll
e e S
SRR \,\ o

Production Stepup Plans: In one of several moves 1o
cusition the impact of conversion to defense production. Seere.
tary Marshall has directed that contracts be spread across
industry as much as possible. making use of negotiation meth.
ods of purchasing rather than the time.consuming hid pro-
cedure. wherever possible.

The guaranteed-loan program represents another example
of the efforts being made to prevent, or at least to reduce
to a minimnm, work-stoppages during the conversion period.
and to help civilian contractors. The guaranteed. or F tvpe
loan. to finance defense contracts. designed to eapedite pro-
duction and deliveries i= similar to the RFC project of Waorkd
War 11

In «till another speed-up plan. John D, Small. Munitions
Board chairman. has urged the Army. the Navy and the Air
Foree to hurry along contraets. especially for those major
items which require a long time to produce,  Items which
can be made faster will be =cheduled =0 as to keep pace buat
not outrun the others. Small pointed out that a huild-up of

huge stocks in advance ol needs would create unnecessary

shortages and interfere with the production of more urgently
ueeded materiel,

Contracting officers have also been asked to cut the time
consumed between the avaitability of funds and the award of
contracts.

Aluminum for TV Antennas: In an amended NPA rul-
ing prohibiting the use of alominum for over 200 items, TV
antennas were fortunately omitted.  In addition. the ruling
stated that producers or fabricators will not be required to
accept rated orders for any aluminum produets. for shipment
in any one month. in excess of the following percentages of
average monthly shipments during the first eight months of
'50: Sheet (coiled and flaty, plate. cirele and blanks 107;:
extrusions and tubing 15¢%; roled shapes 30¢7: rod. bar.

wire and cable 359 : forgings and pressing= 6077 : castings
10%; secondary ingots 15971 and all other mill products.

each 109%.

TeieVision Engineecing. Februaey, 1931
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Military Contract Information: Names ol contractor-
awarded Army. Navy, and Air Foree contracts of 8250000 or
more are available on a weekly basis through the Departmem

of Commerce and Armed Forees ficld offices and all Army.
Navy. and Air Force pureliasing offices. This serviee in effect
since July. 50, provides to businessmen a weekly synopsis of
unclassificd contracts. whether negotiated o formally adver.
ti=ead, through more than 1,200 information outlets, A similar
arrangement funnels information from the purehasing offices
of the General Services Administration and other government
This service is especially useful
Genevalby, there 15 no need tor

agencies to the same outlers,
a~ a guide Inr subcontractors,
a businessman to go farther than the nearest procarement in-
formation field office to handle defense contracts,

Research

HE Measurement Conferenee: Over five hundred  at-
tending a recent conference on Af measnrements in Washing.
ton, D, G jointly sponsored by the AVTEE TRE and the
National Burean of Standards. heard goite an assortment of
papers covering measurement of frequeney and  time, im-
pedance. power and attennation, and tran=mis=zion and recep.
tmn,

Describing a exwer measaring ~el. 3. F, Kaisel of RCA Labs
andk ] W, Kearney of Airborne Instruments Lab. revealed that
on g Cseope, 0= possible 1o see g quantitative picture of the
tsrer looking into a wave goide or coax-line element over a
2600 to HO0-me frequeney range, 1 was reported that stand.
ing waves of 15:1 or greater ean be measureds The eom-
plete unit consisted of a mechanically-swept refles kylstron rf
ascitlator. continuousty tmnable from 2200 10 4000 me, fed 1o a
waseguiele magic tee u=ed as< the measuring element,

A svetem for measuring wavegnide and  eoax-line im-
pedances with a circular wasegnide, was disclosed hy A, F.

A section of the Taco electrical engineering lab where new antennas are tested electrically as
protolypes. pilot.run models, and uqain as production-run models.

S— ]
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Lacmmel of Polvtechnic hastitnte of Brookbyn, It was pointed
eut that the rotary sariation of voltage, indueed ina pickup
toop rotated Ina cirendar waveguide jointed to the wanregnide
or coaxial line containing the unknown impedanee, can be
ueed to measure impedanee in the same way as i= the linear
variation of voltage picked up by the probe of a slotted see-

tion. Both patterns were said o be the same under -uitable

conditions,

Recent extensions of ervstalcontrotled frequencies inte the
microwave regon by harmonic generation, aml the extension
of the frequeney range of erystal unit= in filter netwarks, have
called for more accurate measurements of the electrical ele-
ments of the equivalent network of the crvstal unit,. Waork of
this nature being conducted at Bell Labs wa~ reported by L.
F.o Koerner. Studies that the agreement of
frequency measurements of a crystal unit in various test eir-

have revealed
cuits is a funetion of it~ Q. and the ratin r of it= <hamt
capacitanee 1o the capacitance in the series hranch of the
equivalent network,  The measurements of the resonance fre.
quency of the series branch in various circuits may vary by
100 x r 20°, . amd the spread between the frequency of zero
phase angle and the frequeney of minimum impedance of the
equivalent network may be double this value,

Square-Law Tube: At the fortheoming annuat TRE exhibi-
tion at Grand Centrat Palace, Aaron 8, Soltes of the Air Foree
Cambridge Research Labs, will present a square-law-tube dis-
plav.  On siew will be the parabolic <tatic characteristies
toutput currenl ver-us input voltage) of a heamedetlection
square-law tube as displayed on a “scope. Thix type of square-
taw tube has been used to perform squaring operations on
~ignals ranging in {requeney from zero (der 1o ome and
higher.

Bnving the course of the IR Convention and Exhibit, Sohes
will present a paper on this tube entitted Squaring Amplifer.

Below: Lead-calcium storage batteries de-
veloped by Bell Telephone Labs. The batteries
are said to be less subject to corrosion than
the types now in use, and will serve for many
months wilhout the addition of water. A maijor
new feature is the use of calcium instead of
antimony as a hardening aqeni for the lead
alloy in the grids and other metallic parts
of the batlery.
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On-the-Spot Camera: A camera using invisible electrical
images which can produce on-the-spot pictures, even in active
atomic radiation areas without being fogged. has been an-
nounced by the Signal Corps Engineering Lab-s.

The camera. dubbed  Two-minute  Minnie. produces a
finished 4 x S-inch picture two minutes after the shutter is
snapped.  Its plates. which need no chemicals for processing.
can be used over and over again merely by wiping off the
image.

The picture has tones similar to that of an ordinary black
and white photograph and can be printed on paper. wood.
cloth. glass, plastics. or ceramic materials. It can he made
into a transparency from which enlargements can he produced.

The camera employs a newly discovered electrastatic,
electrophotographic process in which light is recorded on a
selenium-coated metal plate that has been sensitized by an
electrical charge.

Where the light hits the charged plate. the electricity leaks
off the sensitized material in proportion 1o the amount of
light received and ix grounded on the plate. What is left is
an invisible ¢lectrical image.

Finely ground charcoal or anthracite coal powder is then
blown across the face of the plate.  Wherever there is elec-
tricity on the plate the dust stick<: the more the eleetricity. the
more powder remains.

The powdered image in then transferred to ordinary paper
or other material coated with an adhesive layer such as rubber
cement.  To protect the surface and fix the print a clear
tran~parent plastic film is pressed against the picture.

There is no need for a darkroom. the entire process heing
done in the back of the camera within two minutes. Edward
K. Kaprelian. chief of the photographic branch of the Signal
Corps Labs. has predicted that this time will be cut to a
minute or less within a yvear.

The camera uses an ordinary lens and shutter. 1t light
source is the same as for an ordinary camera: sun or reflected
tight. phatofloads, flash huths. or ordinary light bulbs.

The speed of the sensitive plate is about the same as the
ordinary orthochromatic hlack and white film.

Development of the camera was under sponsorship of the
Signal Corps which aided the Haloie Company, Rochester.
New York. and the Battelle Memaorial Institute, Columbus.
Ohio. in the research and design leading 1o production of a
maodel,

RF Capacitor: An experimental rf capacitor with a con-
stant total capacitance and an adjustable temperatire coefh-
cient {TCy. which ix elaimed to be adaptable to commercial
air-capacitor production methods. has been  developed by
engineers at the Naval Research Lab,

In the NRIL. design. four capacitors are connected in series-
parallel.  One element in each series leg is a variable air-
diclectric capacitor. These are mechanically coupled so that.
when they vary with each other in accordance with a pre.
determined law. the equivalent capacitance of the four-element
combination remains constant, Fixed ceramic capacitors are
used for the other series element in each leg. one having a
positive TC value. the other a negative one.  Air-dielectric
capacitors were selected for the adjustable element to avoid
the difhiculties encountered with the ceramic-dielectrie type,
The total capacitance per unit volume for a capacitor of this
type is about one-fourth that of a conventional air-diclectric
capacitor,

Although the size of the experimental cupacitor was cited
as a disadvantage by NRL. it was noted that the versatility
and stability of such a circuit element may contribute to its
effective application,  Such a device. for example. might be
uzed in a critically stabilized fe oseillator where minor aging
effects are to be compensated to allow a high degree of long-
term stability.  Such capacitor might alko be used as a
secondary standard of T€ values for interlaboratory correla-
tion or for checking quality control measurements at a
capacitor manofacturer’s plant.  In addition. such a circuit
might serve as the heart of a test set which would allow rapid
and accurate T€ measurements. Thiz latter need is particu-
larly interesting when it is realized that current practices
allow the production of a fixed ceramic capacitor for only a
few cents. although the accurate determination of its TC
value may cost several dollars.

The Production Line

Thermal Shunt: A thermal shnut can be used o prevent
werheating of miniature electronic components during solder.
ing according to a British Telecommunications Research
Establishment report. now available from the Department of
Commerce Office of Technical Services,

The shunt. which is <simply a crocodile-type elip to which
heavy copper jaws have been added. was developed after

Section of TV receiver, featuring stamped capacitors, inductances and wiring.  Conrtesy Franklin
Airlonp)

Borocarbofilm resistors now available in V4,
1/3, V2, 1 and 2-wan sizes. They are being
manulactured under license arrangement with
Western Electric. (Wilkor Products, Inc.. 2882
Ohio)

Detroit Ave., Cleveland 13,

TeleVision Enginecring, February, 1931

www americanradiohistorv. com


www.americanradiohistory.com

%\i@x\ -«.}1: ; \‘-:- x":‘}:\ §

research revealed that the brief overheating resulting from
soldering operations during the axsembly of minjature elee-
tronic equipment permanently changed the value of carbon
composition resistors as mueh as 2097,

By attaching the thermal shunt to the eomponent lead wire
during soldering. and leaving it in place for abmut 15 seconds
after the soldering is completed. the change in value was
reportedly held within 197,

The shunt dissipates heat that normally reaches the resistor
by conduction along  the terminating  leads.  Any  heat-
dissipating mechanism will assist in this purpose. and, par-
ticularly in tight places. nse of a pair of long-nosed steel
pliers is reasonably satisfactory. The capper-jawed clip. for
which the report provides a Mueprint. was fornd most efheient
and its premantre removal is not as likely as with a pair of
pliers.

Use of the shunt is recommended for the protection of all
types of miniature components. including =mall capacitors.
chokes molded in polvihene. wire-ended germanium erystals.
ete. The report points out that heat-damage problems can he
minimized through careful planning of a minature electronie
layont. usually by grouping small components around the
outer surfaces of larger ones,

Noise Figure Standards: The noise fignre. a fundamental
measure of the guality of linear electrical networks. is of basic
impoertance in TV, radar. ete. In these systems some of the
limitations on reliability. sensitivity, and distance are set by
the type and magnitude of noise in the deviee as well as by
the noise produced ahead of the network input terminals. To
assizt laboratories and industry in the evaluation of this im-
portant factor. the Bureau of Standarnds las inaugurated a
calibration serviee tor the noise figure in the frequency range
of 300 ke o 30 me. Standards for this purpose have been
developed by M. Solow. 1. W, Hammer. and P. H. Hass of the
Burean's Central Radio Propagation Laboratory.

The noise figure of a linear network i the ratio of the
available noise power at the outpat (the total network and
source noise ) to the available noise power at the outpat source
alone.  Noise power in an clectrical network (ie. a reeeiver)

is generated by the network resistance (Johnson noise) and
The noise figure is a funetion

it vacuum tubes (shot neisey,

TeleVision Engineering, February, 1951

of frequeney and of the network and =ource impedance: hoth
are measurable to a high degree of accuracy by various inde-
pendent techniques. With these important parameters of a
unit accurately evaluated. calibration can now be made. The
Burcauw's calibration method involves  fve component=: a
temperature-limited noise diode. a two-terminal source net-
work. a four-terminal network under calibration. an attenu-
ator. and a sensitive voltmeter.

The equivalent noise resistanee used in evaluating the tech-
nique utilizes the concept that the noise power from the net.
work can be represented by the Johnson  noise of this
resistance.  Experimental verification of this theory was made
with eleven different values of test impedance and at fre-
quencies of 0.5, 13120 and 30 me. Measurements made with
the temperature-limited  diode conclusively proved that the
equivalent noise resistance was constant for all the values of
test network impedance at each frequency. The evaluation
has shown that the Bureauw’s calibration method will yield
precise noise figures. It was also proved that this method of
calibrating noise figures iz valid for a matehed or unmatehed
condition of input impedanee.  In addition this method may
be successfully applied to weasuring the impedance of two-
terminal networks.

Calibrations can be made for high gain. linear. four-terminal
networks such as receivers and amplifiers (10 10 150 ohms)
source impedances to £ 0.2 dband at frequencies up to 30
me., Work is in progress to extend noise figure standard-
1o 300 me.

Trends

Bent Antennas for *31: In a reply 1o ye editor, inquiring
abowt the receiving antenna design characteristics whieh may
prevail during 51, Radiart’s antenna engineer, R. W. Cron-
shey. declared that the high-low separate dipoles may dix-
appear. and be replaced by antennas employing driven ele-
mentz which bend forward in a v position such as the bi
conieals and YV's now in use. The forwardly-bent angle. he
added. altows higher harmonic operation with the major lobe
still pointing forward. so that the element acts az a combina-
tion high-low antenna all in one.
Thank<. RWC. for vour prophetic views—1. W,

Left: Insialling an adaplor plug from lhe de-
coder unit of a subscriber-vision picture un-
scrambler, into the sync socket of a TV
chassis. Below: Calibraled 0 to 100,000-ohm
linear potentiometer for use as a resistance
substitute for service or laboratory work,
which is said to provide a rapid means for

determining the values of burned-out resistors
when substituted in the circuits. (Courtesy

(hicago Industrial Instrument o

www.americanradiohistorv.com
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Field telephone. position indicator and measurin

Figure 1

g equipment used to study pilot inode! antenna. Field sirength meter is in the foreground omd adija-

cenl tc it is the signal generator. At the steering wheel is Raymond W. Cronshey, Radiart antenna engineer.

A Report on Lab, Measurement and Fabrication Techniques
Employed in Plants in the East and Middle W est.

IN 1 s vvct we o TV receiving
antennas, it is often assumed that the
project is quite a simple affair. involv-
ing in the main nothing mere than the
mechanics of bending.  Actually. form-
ing is but one of many operations in
the modern  mass-production  plant.
where a combination of research, desien
and carefully evolved electronic and
mechanical production techniques are
emploved to provide an assortment of
efficient pickup elements.

In research and design. a variety of
intriguing procedures are used. In one
plant*. for instance. in the blueprint to
finished-product study. polar field pat-
terns are carefully evalnated for every
model. For it is this curve plotted on
polar coordinate paper which reveals

the aelative amplitudes of the pickup of
the antenna for different angles of azi-
muth. From such a graph the shape of
the heam can be determined and the
angutar separation between 707 volt-
age (1/2 power) points obtained: tlis
angle is usually referred to as the angu-
lar beamn widih.  This. wgether with
the existence or non-existence of spuri-
ous lobes help a prospective buver to
determine which type of antenna will
be hest suited to a particular Jocation.
ete, Since the shape of the horizontal
fickl pattern is different for each of the
12 channels. the plotting of the field
patterns consttnies a large amount of
lab time,

While some prefer 1o work with scale
models mside of the lab. the field pat-

*Radiart, Cleveland,

www americanradiohistorv.com

terns taken at this plant are made on
actnal full-size antennas.  Because of
this, the antennas cannmot be measured
inside of the lab where the proximity of
metaltic objects, ete.. wonld
to spurious and misleading

various
give rise
readings,

To get around this problem. all meas-
urements are taken in the open. above
the roof of the lab. A rotatable shaft,
protruding through the lab roof. to
which i~ attached a hand-steering wheel
and a peinter assembly calibrated in
degrees of azimuth, provides the an-
tenna control.  On the roof a raised
platform allows access to the antenna
under test. A field telephone is con-
nected between the lab and the antenna
platform so that changes or adjustments
can rapidly be made.

If desired. local television channels
cun be used as the signal source. How-
ever. readings can he tuken on any
channel desired. To accomplish this a
transmitting antenna is located on a
distant corner of the building roof and
beamed at the test antenna. A local

Figure 2

A test anlenna above lhe lab roof. undergoing investigation.
At the field telephone is Williom Petras of Radiart making
final adjustments.

TeleVision Engincering, February, 1951
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RECEIVING ANTENNA
Research, Design andProduction

transmitter consisting ol a signal gen-
erator' ix connected by coax cable to
the tran=mitting antenna: thus any de-
<ired frequency may be transmiitted,

For reception a field-intensity /noi-e
Calibrated down to 4
microvelt. aceurate readings on nulls
as well a~ on lobe maximums are pos-
<ible. A 300-0hnr line eonnects the an-
tenna o the receiver,
complete is the =hielding of the trans-
mitter and receiver that no interaction
is noticable. and the transmitter can
thus be placed directly along side of the
receiver with practically no spillorer.
This i~ a feature  when
switching frequeney. From the antenna
steering position the field-intensity me-
ter can easily he read and, if desired.
the reading= plotted on the convenient
clip board which holds the blank polar
coordinate graph forms, 1 desired. a
recording-pattern plotting machine can
be switched in 1o make a permanent
field pattern record.

One of the problems associated with

meter” is nsed,

However. so

convenient

hroad-band antennas i= the amount of
mismatch which they present to the
transmission line as the exciting fre-
quency i varied,  This information can
he obtained by measuring the individ.
ual refleetion coeflicients for each fre-

Figure 3

Fabrication of antenna crossarms. Operator in
the foreground is taking a flattened {but not
yet bent) tube from the barrel on the right
und putling a right angle bend on it with
the punch press. Then another operalor {in
the background) puts in addilional indenta-
tions and bends to complete the fabrication.
{Courtesy Radiart)

Hewlert-Packarnd b A,
NAMAGS

Sy Mom, *Kay Fleetrie Mo Maeh,

LR O&MLCT

Oewlett- Packard 803- A heidge: oi- A <icual
sonreer «17-A shielded detector,

Rpoaldart Aircraft

TeleVision Engineering, February, 1931

by RALPH G. PETERS

aueney or channel and then plotting
them. However, this i a tedious pro-
cedure and accordingly a “seope’-test
instrument® has heen adopted. In one
sweep of the electron heam practically
the entire low band or high band can
he seanned and the veflection eoefhicient
displaved at a
A whi
signal generator’ seres to provide a
calibrated pip which is =uperimposed
on the sereen to identify any desired
frequeney or to calibrate the sweep of
the beam. Thus. at ence the entire
standing-wave response can be observed
for all frequencies within the limits of
the ~can.

for each frequeney

glance on the “seope sereen,

Double Stacking Problems

Where the requirements are essen-
tially  boardband or multi-channel in
nature, antenna stacking often  poses
many problems.  The intercomnecting
phasing bars or Q-bars are very fre-
quenev-sensitive aml act as -eries line

transtormers.  Their function should be
to tranzform the input impedance and
phase angle of cach individual antenna
into a different value. o that when ali
of the individual folded dipoles are
connected in series or parallel they pre-
sentt @ resistive terminal impedance of
the proper value to mateh the transmis.
sion line used.  Sinee these values vary
with frequeencey.a more precise measure-
ment of resistive and  reactive  com-
ponents is required, For such purposes
an rf bridge® is used. A separate balun
for each channel is used to mateh the
halanced line to the coaxial bridge.
After the electrical investigation is
eompleted at thi= plant. the data are
digested and evaluated in the light of
practicalitv,  Then it i~ possible to
adopt an optimum  electrical  design
which retains all or as many of the de-
At the conclu-
~ion of this probe, the antenna is turned
over to the mechanical engineering de-
partment where structural designs eon-
sistent with strength, eca<e of fabrica.

~sirable characteristics,

www.americanradiohistorv.com
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Figure 4 (Righ)

Final assembly line of crossarms for a biconical antenna.
Starting at the rear, the bulk nuts, bolts and brackets, etc.,
are astsembled logether as sub.assemblies and passed on
down the line. At the middle of the line

fed lo the line. As the arms travel down the line the variocus
sub-assemblies are fastened to lhem and they emerge in the
foreground all fabricated. inspected. and ready for packaging,

{Courtesy Radiari}

Figure 7
Final testing of antenna-rolalor remote-control
boxes. Conirgl box is clamped inlo test fix-
ture and made to control the rotator mounted
on the short section of pipe in foreground.
(Courtesy Radiart}

10

the crossarms are

Figure 6

Soldering connecling
wires lo the switch
contacls in a par-
tially-assembled an-
tenna rotalor. (Cour-
tesy Radiarl)

tion. amd economy are added o the
electrical design. At this point. the
sales department enters the scene. suu-
gesling ways to incorporate those fea-
tures which the selling trend= show to
I poputar. and to delete or modify fea-
tures which it is felt might be stumbling
hlacks to the sales.

Adter this <tudy. the engineering de-
partment then reduces the design to the
final ~pecification ~stage from whence it
i~ turned over to the manufacturing
division for fabrication.

to general. ar this factory. the only
purchased part= are the raw materials.
suele as alwminmme and  steel tubing.
mit~ and belt=, carton~. and moulded
Complete plating and  tabrica-
tion ot the various stanrpings. ete. ar-

parts,

performed within tlie plant,

U'se of SWR Gear

In another plant® signal generators
are emploved 1o transmit zignals for
pickup by a full-size prototype antenma,
loeated atop a bnilding equripped with
measurement Here

gear, complete

laen. Shcrhurne, NUOYL

www americanradiohistorv. com

Figure 5 (Left}

Anlenna elements being flattened on one end in a compressed
air cylinder press. After flattening, they are placed in barrel:
see Figure 3. On extreme lett are crated tubes not yet processed.
(Courtesy Radiart)

records are drawn up oand atter the
antenna has heen found to have the de-
sirable characteristies, it is hrought to
a lab adjoining the test grounds. Then
the anteuna is analyzed by swr equip-
ment to cheek any impedanee mismateh.

After these tests are completed in
the dab and the cogineering  reports
~how that the antenna has operational
characteristies fitting the application -
quirement~. the antenna is ~ubjected to
a ~eries of tests by the mechanieal engi-
neering department. Fo he sure that
the antennas can withstand changes in
weather, such as windstorms, iee and
stow. and extremes inlemperature. an
aceelerated mechanical life test is em-
ploved with a svibration table”  In the
matter of a few minutes. under con-
stantly varving freqguencies of vibration,
all element~ are subjected to vears of
m=tallation Mechanieal
modifications are made as seen neces.

puni=hunent.

sary as u resnbt of this iest,

The tosling operation. during which
toolmakers make the neeessary dies and
punche< required 1o convert the an-
tenna to a production line item is an-
ather important tink in the manofactue-
ing program. A fter the tool are wade.
and a pitet run of the antenna i~ com-

pleted. it 1= onee again <nbjected to
testing groumd, electrical and mechan-
ical taboratories for a recheck. 11 the
antemia ~haws no marked elanges trom
it~ prototype, it is sent ont o the vari-
ous test <sites, 1T fiebd report= hear ont
the engineering reports. the antenna i-
put into production. and tarned over to
the <ales department.
Credits

The writer i extremely grateil 1o
R, W Cronshev, Radiart anteuna engi-
neer. and the Taco engineering stafl.
who supplicd  plant-facility  data and
illustrations for this repart,

ipperet, Ko TRLEN 1m0

Fsttabrking:
Nugast, 1930
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Metal-Shell Rectangular Production

Quick drying method, in which tubes are placed in special drying racks (boitom of view).
Process follows application of luminescent materials to the icce plate of the tube.

(Views above and below, taken at RCA. Lancaster, Pa.)

Rectangulars entering giant bake oven. Passing through a 183.fool oven, the tubes are sub-
jected to controlled heat which bakes on the fluorsscent screen face. Oven is linked by con:
veyor belts 1o insure an uninterrupted flow of tubes from one machine to another.

Above: Two-level production: rectanqgular
metal picture tubes being racked in formation
beneath an elevated conveyor belt.

Below: Rectangulars riding on trolley caris,
each of which contains a complete exhaust
system, enter and pass along an 80-foot length
of the machine. Emerging at the tar end, the
tubes are automatically sealed, ready for the
application of the tube base.

Glass-to-metal vacuum-tight sealing, at RCA tube department’s Marion, Ind. plant. Glass face

plate and the metal shell are placed on the rotating turntable of the machine where multipie

oxygen fires form an oxide on the metul rim. The edge of the glass face plate is then melted

in contact with the oxide-coated rim, to form the seal. A similar technique is used to bond the
glass neck section cf the tube to the smaller ond of the metal shell.

{Above views taken at RCA. Lancaster, Pa.,
plant.}

TeleVizion Engineering, February, 1951 11
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Figure 1
Studio sync generator prepared for wave-
form and vollage measurements, wiring and
parts inspeclion. {Courtesy RCA.)

]

Ervicisoy iy Feeevision
naintenance depends not only on the
time assigned to routine maintenance
operations. but to the adoption of a
well-ronnded, logically planned sched-
ule which encompasses preventive, cor-

cyuipment

rective amd  emergency  measures  for

cach unit of equipment.
Planning the Schedule

It i~ the responsibility of the chief
engineer and technical supervisor to set
up an etheient. workable maintenanee
~chedule and to assign specific main-
tenanee dities 1o sueh members of the
engineering  stafl  as are capable of
carrving them out, In tumn. it is the
duty of each engineer to carry out all
assignments to the best of his ability
and to make anv suggestions which
might improve either the equipment
operation or the efficiency of the main-
tenance sehedule.

The time allotted  tw  maintenanee
periods depends on coch factors as
economy. practicabilitv. availability of
manpower, available tine. and limita-

tions wf the engineering  operations
budget. Although many stations wilt

necessarily operate elose 1o the mini-
mum on seme or all of these factors,
it mu=t be pointed out that such prac-
tiee at hest 1= only a measure of false
economy. Let us consider. for example,
a hypothetical maintenance  schedule

12

Maintenance
Procedures

by JOHN B. LEDBETTER, rugineer. wWrreTY

Test
Efficiency

Corrective

which atlows sailicient time for routine
daily maintenanee and equipment ad-
justinent=. but makes no provision for
emergencies, Such a schedule may work
<atizfactorily until a major breakdown
ocenr=. bt anless  the maintenanee
~chedule has been made flexible enongh
to cover the additional maintenance
requirenient=. or unless the station ha-
additional engineering personnel from
which to draw. 1t will soon find itself
hopelesslv behind. not only in emer-
geney maintenance facilities. but also
in romtine operation and adjustiment.

Certain - maintenanece  rotines  or
methods are more efficient under cer-
tain conditions than others. AN sug-
gestions regarding new  rowtines,  im-
provements in scheduling. use of test
equipment. ete. should be discussed in
regilar meetings of the engineering
~tafl and adopted if worthwhile.

No maintenance schedule can be effi-
cient unless permanent records are kept
of equipment performance and opera-
tion, Data should inelude plate and grid
de voltages, waveforms. peak-to-peak
voltages. and resistanee measurements
where practical.  Periodic  qualitative
tests should be made of all equipment
and the resnls compared with previos

findings. It is also important that all
cleaning.  adjustments.  meodifications,

parts and tube replacement. ete.. be en-
tered on the vecords. Such information
not only prevents peedless repetition

www americanradiohistorv.com

Schedules
Round-the-Clock Performance.

Maintenance Programs

Use of Daily, Weekly, Monthly, Quarterly,
Annual and Special Preventive Maintenance

Found to Afford High-

Permit

Operation During Emergencies, Providing
Additional Operational Insurance.

of mainienanee. but provides valuable
mformation for emergency maintenance
and makes stoek inventory muech easier.

In =etting up a maintenance ~chedule
for a station. it i~ snggested that first
a list or outhine of the mo<t important
or major points be made and then the
~chedule built around  it. adding or
eliminating certain features as individ-
ual conditions suggest,

Preliminary tnalysis

[ tilization of senses  (sight, smell.
toneh) represents the first step in the
preliminary  trouble-shooting  program.
In the riswal routine. we have inspec-
tiom  for hroken  connections,
broken parts. defective insulation or
wiring. evidence of overheating. The
smell tests indicate overheated resistors,
tran~formers. reactors. The final check.
touch, reveals overheated parts. hroken

11 LILET G

or loose connections, noisy or defective
tubes, tube sockets, terminal boards:
cattion ton he observed in touching.
and danger involied in charged capa-
citors. overheated tubes,

Preventive Maintenanee

Five duily tests should be made to
assure the sueeess of a preventive main-
tenance program: (/) Notation of ab-
normal operating conditions: (2) anal-
veis of “scope and monitor indications;
131 preoperational  adjustments and

TeleVision Engineering, February, 1951
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Fiqure 2

Pulsed light film projector. ready for maintenance.
{Courtesy G. E.}

cheek=: 111 general inspection alter
~hut-down: 1531 cheeking for indica-
tions of overload. exeessive heating.,
Weekly tests are al-o important:
(/1 Cleaning internal and  external
parts of equipment. and methods wsed:
(24 inspection of cable connections,
tightening adjustments .. . precauations,
care in handling: 13y checking equip-
ment control ~ettings and adjustments;
(1)1 extent of (linearity. video
response, noise. distortion. alignment,

test>

ete ),

Monthly tests must alse be made.
These include: (7 Tube testing. nota-
tion or comparison of lranscondnctance
and quality readings . . . determining
borderline tubes: (20 inspection and
cleaning ot all parts of equipment;
13+ checking  and  recording  cable
socket voltages: 41 tightening eoaxial
conneetors, fittings, terminations,

Quarterly tests should also bhe in-
cluded: 1 Relay cleaning. adjusting

. miethods, precantions: (24 inspec-
tion of tube records,

In the annual tests. three steps must
he followed: ¢ Complete overhaul.
inspection of equipment; 121 replace.
ment of electrolvties: 3 modifications
lo equipiment.

There are always special tests which
mu=~t be included. These might inelude
mspection of transmitting antenna, coax
feed lines. antenna resistanee measure.
wents. hebd<trength measorements. in-

TeleVision Engineering, Febraary, 1951

vestigation  of  reception complaint=.

phenomena. ete.

Corrective Maintenance

Operativn During Emergencies:

(1 Correlation of personnel. lm-
portance  of making definite assign-
ments: efficiency and rapidity of emer-
geney repairs. Need for welldefined
system of operation.  Obtaining  full
cooperation of the staff.  Making full
use of each engineer’s technical ability.

(20 Analysis of Troable. lmportance
of rapidity in determining source of
tronhle.  Determination  of  operating
conditions. source of trouble by wave-
form analysis. Point-by-point procedure
fur locating defective stages. Tmport-
ance of holding regolar engineering
meetings  for  diseussion of operation
and analvais,

(3) Emergeney Circuit Changes. List
of possible equipment patching. substi-
tution or rewiring for temporary or
Ldjustments. op-
crating procedures for prolonging life

CINETZeney operation.

ol equipment.

\fter every possible item has heen
listed. the chief engineer and teechnical
snpervisor should evaluate the import-
ance of each item as it applies to indi-
viddmal or special station equipment,
I'e maintenance ~chedule shonld then

Flin cchednle s oo 1t irescntat
f maintenance information ~uppl casentiall

WMARTY nd wplemer 1 RO N,
GEL DaMant, and WK RCTA
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Figure 3

Removing a waveform monitor crt to wash face and safety
glass, clean the socket and inapect other circuit ccmponents.

(Courtesy G. E.)

take on a form similar to the following:

Typical Maintenance Scheduele!

Duily. Prior To Sign-On:

(I Make a visnal inspection of all
rack power supplies. tubes, and voltage
settings.

(21 Cheek rack blower system for
proper operation.

(31 Check all regulated pawer sup-
plies: adjust if necessary.

{£1 Cheek high-voltage power sup-
ply in film camera rack, Set high volt-
age and check interlock operation.

1531 Check regulated voltages in sta-
hilizing amplifiers.

161 Check timer count-down adjnst-
ments in syne generator. Set controls
to mid-range positions,

Dailv, Aditer Shut-Down:

{1y Make a visual, feel. and smell
test of all equipment. Check for evi
dence of averheating or improper opera.
tion.

Filmm Room Maintenance

W 1'!'[\"_\ &

11y Clean  film
denser lenses,

12y Clean multiplexer

13 Clean <hHde projector lenses and
mirror.

14 Clean front surtaee of Balopticon

projector and  eon-

mirror-,

(Continued o page 23)
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Figure 1

Commen type of rc differentiator and its action.
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FREQU ENT 1 sE 0OF DIFFERENTIATING ¢ir-
cuits is made in the operation of tele-
vision systems.  Differentiation is the
determination of the infnitesimal differ-
ence between two states of a variable
(uantity with respect to time. A famil.
tar example is the relationship between
distance (s)ovelocity te) and time (0);

s

— =z

dt
Simply. the above equation states that
the rate of change in distance (5) per
unit of time () i~ equal to the veloeity
{e) at the finite instant being consid-
ered: ie.
iy,

In Figure 1. a common re* type dif-
ferentiator and = action are illustrated.
The purpose of the eircuit is o deter-
mine the rate of change of the voltage
applied at {a) in the cireuit
sponding te the instants labelled 1. This
is indicated by the cudden rise in volt-

miles per hour equals veloe-

Corre.

age at (o) due to the surge of charg-
ing eurrent through K. To obtain this
effeet. the re time constant must he
short compared 10 the interval of the
pulse being differentiated, In a typical
re eombination. used in the svnchroni-
zation of a commercial thyvratron hori-
contal sweep generator. we have values
of 17,000 ohns and 50 mmfd, having a
constanmt  of 235 microsecond-,
compared to a horizontal =yne pulse in-
terval of 5 microseconds.

The =udden positive voltage ehange
at {a) produces a <harp pulsc or pip
at (b, falling off rvapidly abmost 1o
zero before the end of the r('t'lungll]ul'
pulse. The output at thy indicates that

time

a sudden rise in voltage has occurred
at ta), At 2. a sudden fall in vohage
oceurs at 4a) and is likewise differen:
tiated at (3. Both or either of these
pips may be required for synchronizing,
ete. O these pips oceur at the grid of
a tube biazed 10 entofl. the negative pip
will have no effeet. lo other applica-
tiems cither of dhe pulses may be elim-
inated by clipping.

Delayed Pips

Where a delayed pip is required for
some  particular application. the  pip
occurring at 2 is used, Obviously. it is
delayed with respect to the beginning
of the rectangufar pulse occurring at
1. Any delay mayv be obtained in this
wav. simply by varying the duration of
the rectangutar pulse.  'olarity of the
rexubtant pip is not a factor. since phase
inversion i~ obtainable in a single stage
of amplification,

The Integrator

We have observed that differentiation

ix the determination of the infinitesimal
difference hetween two states of a vari-
able quantity with respect to time,  In-
hand. s the
swmmation of successive dilfferentials,
In terms of the example relating dis-
tance (s). time 44 and velocity (01,
the integral is the summation of all the
finite changez in distance 1o arrive al
the total distance traversed in a

tearation. on the other

par-

*The rf cirenits may also be used for
differentiation in a similar fa=lhion. Fow-
ever, i more practical 1o apply the e
cirenil,

www americanradiohistorv. com

Figure 2

Simple integration circuil and its action.

ticular interval of time. Solving the
equation:

l].\‘

i ‘

ds = o dt

S=i b dt = (ttep-ntait)

Therefore. knowing the veloctty of an
automobile. for eaample. and knowing
the differenee in time between the start
and stop of a journey. we can arrive at
the total distance travelled by the sim-
ple process of integrating the differen-
tial equation,

The integration cireuit i= used in tele-
vision to form the vertical sweep syn-
chronizing pulse.  In Figure 2 appears
a simple integration eircuit. The input
at ta) is the RMA standard television
signal during the vertical
blanking perind.  Only the equalizing
and serrated vertical svne pulses are
shown. Prior to the beginning of the
serrated vertical =syne pulse. the equal-
izing pulses cause the capacitor € to
Thiz charge is re-
duced almost to zero before the neat
equalizing pulse has a chance to add
to it. However, when the serrated pulse
occurs. the charging interval is nach

occurring

acquire a charge.

greater than the discharging interval;
thus cach suecessive pulse adds to the
charge on €. Therefore. the charge on
€. will reach the control tevel potential
required to bk the vertical  sweep
oscillator in step with the transmitted
~ignal,

Pulse Separation

Pulze separation is required at the
picture-tube chassis to accomplish two

TeleVision Engineering. February, 1951
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TECHNIQUES

by C. J. AUDITORE

TV Faeilities Engineer, WOR-TV

Figure 3
Sync separator action.
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First of a Series of Papers Based on Instruction Notes
Prepared for WOR’s TV Operating Engineers. Analyzed in
This Installment Are the Differentiator, Integrator, Pulse
Separator and Thyratron Sawtooth Generator.

primary objectives: (1 Separate the
mixed ~yne polses in the blacker than
black region fram the pictire signal,
and (2) separate the mised svne into
horizontal and  vertical
pulses.

The first of these objectives is aceom-
plished in the -yne ~eparator. The op-
eration of this circuit i= <shown in Fig-
ure 3. The composite video signal i-
applied to the tube cirenit at input.
The mixed syne portion of the applied
signal is pesitive soing and the picture

~synchrunizing

purtion s negative going,  The re cou-
pling in the grid cireuit has a relatively
long time constant. producing arid-leak
bias,

Grid-leak bias is produeed in the fol-
fowing manner: The lirst positive-going
pulses on the grid cause the grid to
draw eurrent, placing a negative charge
in the grid side of the capacitor €. The
negative bias i~ the result of this charge
leaking off through the resistor. R.
Furthermore, it will last over a rela-
tively long period of applied <ignal.
since the re time constant is long, The
charge on € i~ constantly replenished
by subsequent signals.
with no practical distortion of the sjg-
nal. because the charging  resistance
presented by the grid-to-cathode eireuit
i= relatively small.

puositive-going

The low-supply valtage and grid bias
produce grid rectification. so that only

TeleVision Engineering. February, 1931

the svne pulses will have =saficient am-
plitude to caus=e plate current to tlow,
The low plate and sereen voltages will
permit the syne pulses 1o drive the tehe
from cutofi to saturatiom.  The
drive into saturation will clip the syne
pulse tips. providing a elean and uni-
form svne outpnt. Such a eircuit will
provide a canstant amplitude output for
a wide variation of signal inputs,

OV r-

Syne Neparator Desigus

Svne separitor cirenits vary in de-
<sign. The simple one-tube eireuit may
he expanded to provide separate tnhes
to entodf the picture and elip the syne
tip= at a predetermined amplituede, The
end result, however, is alwavs the same.

The nrixed syne most be further sepa-
rated into horizontal and vertical syne
pulses. the second objective of pulse
separation.  The eireuit and
waveforms of Figure 4 <how how this i<
acconplished,  The svoltage waveforms
ta’) are the RMA sandacd
television signals in the vichnty of the

voltage

and (e
vertical blanking pulses hetween field-
atul frames. respeetively,

The wvne separator removes the pie-
tare component. and produees necative-
going mixed <yne pulses at (01, These
are applied to the differentiator civeuit

and R,. The differen.

consisting of €,

www americanradiohistorv com

tiator cirenit i= respimsive only to sud-
den voltage changes. resulting in the
output voltage waveform shown at e,
The leading edge (occurring first in
time- time shown from left to right)
of the rectangunlar pulses eontribute the
negative pips. and the lagging cdee
contributes the positive pips. It is pre-
ferred to have horizontal svoachroniza-
tion coincident with the leading edee
of the horizontal syne pulses. There-
fore. a horizontal svne amplifier will be
required after (e 1o provide positive
pips fur synchronizing the horizontal
sweep generator. The pips produced
at the half-horizontal line frequency.
hecanse of the presenee of equalizing
pitlse=. are not effective, ~ince the hori-
amtal sweep generdtor is nol suscep
tible to =ynchronization in the middbe
of itx normal cvele,

Vertical Syne Amplifier

The negative-going mined svne at the
output of the pulse separator (Hy is
couphled to the arild of 1 The voltase
th ter i identical.
The vertical <yne amplilier  performs
(I Serves 1o
i=olate the senical integration circuit
irom the horvizontal differentiation ei -
cult:

waveform at and

the dollowing funetions:
(2 comverts the negative-going
mixed syne o the positive-going pulses

15
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Perspective Distortion

40 v T T
, T 1 1 ] T
‘—91 | | I [
z —— VIEWING RATIO » 8 t 1 T
5 I ‘ / | / L
g T A T T
W l/ nu%/ '/
a, i | L] L 3 I +
o |
=0 !
& w20 + $ $ s e —
w =
> & ‘ |
-]

L-§ L]
@
w |
-3
< 1) ==m —
1 \\4\\ |
[} b B —. i I T20% | 4 J

. |1 | | |

o] | 2 3 4 5 6

C/L - CAMERA DISTANGCE RATIO

Figure |
Curves showing limiling values of camera vertical field angle versus C L ratio for several values

of distortion

Tor e perspective distartion withia
preassigned dimites o velation=hip mn
I maintained hetween e camera vern-
cal tield angle and the camera-distane
ratioe - This relation<hip i~ illostvate:|
in Fieare b0t these
curves that for a maximim distortion o!
20 per cent. a svertical field angle of 12
to |1

arge depth and an anele g arear a-

appears from

~houldh e nsed for sevnes of
253 used only tor views of small depth.

The ~igniticanee of the camwra dis-
tance ratio € L omay be illnstrated by

(See lexi for tenlative values of C/L for differeni lypes of scenes.)

is~igningz tentalive vablues of this quan
1y to tepieal television seenes, Faor
lroth distant
and near objects appear. <ueh as a view

ontdeor <eene~ in which
looking along a road or a seneral viea
o a baseball park. the Tength L s laree
campared to the distanee € from the
camera to the nedarest objeet in view.
and the ratio € L i< meh
view of g

less than

[RIIT LN I'.nl' a elose [Heron.
howesersin which no <ignificant ahjecis
wprpear cither in frent of or hevond 1l

per-on e |l‘l|j_‘|ll Li- nnl} ihe lll"llll tal

Fi.gure 2
Curves showing limiting values of camerc vertical field angle versus object heighi ratio requirad
to keep perspeclive disterlion within the plus and minus values indicated. The curves apply
when the image jusl fills the screen in the verlical direction.
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+VIEWING RATIO* 8

-

©-CAMERA VERTIGAL FIELD ANGLE
DEGREES

h/L - OBJECT HEIGHT RATIO

2 3
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the person along the camera axis, and
the value of € L may vary from about
four for a head view to about 15 for a
full length view. Tentative vatlues of
the camera Bstance ratio for varios
~weenes, using a vertical field angle ot
2537, might thus be listed as follows:

General outdoor seenes, oo -1,
Large ohjects such a~ building~. . Va2
Indoor seenes ... A

Persons, turnitirre, cte., .00 ar gremler

U-e of these salues with ihe enrves
<hown tast month and in Figure 1 of
this in~talhment ~hows that the ereatest
di~tartion oceurs for ontdoor <cenes and
for views of Targe objeci=. Less distor-
tion ix generally present with indoor
seenes, and the distortion in views of
persons and objects of small depth s
=ually not move than 200 per coent.d

It i~ frequently desived that the image
of an objeer nearly Gl the tebevision
I Thi-
may be considered o special case with
. -inee ihe

screen imoat lea<t one direction,
veferenee to equatiomn 1h
cameryd vertical febd angle Tveomes o
function of the cameva disranes. For
el cases cquation 0 fy mavy e writ
ten. for siven satues of < and Do 2
vertical held aachs as a
nnl_\ ol the ohjecr dimen-

the camera
function
<iomn~. rather than a-
¢ oand Lo i the
near part of e obieet just fills e
~creen in the vertical direetion, € h o
where b= the heieht of the near part
of the ohject. Subictitaring this vabhne
for € in equation ¢H and ~olving for m

funetinon ot
e of e

-1

The fractiom b Lo termed e objes

Turres of ¥ oreisus (Lt eqnation
v hare lieen plotted in Fieure 1 for
sererul talues ot distodtion:

1 l
"= v [

ol b4

f tiewing ratio of sy has heen assoied
stnee this ralue (s represemtctive ot lower
riewing ration wused tor commercial pele-
viston pactures. and is approvivvdely the
ciewing retio wt which the eve pust tails to
resolve the picture struecture of  present
Adine pictures. It (s apparon that with
the greater vicwing ratios generally  re.
quired dor a 195-dine picture. either greater
distortion is present, or for the same {imit-
ing values ot distortion smaller
field angles must be used. For pirtures ot
higher definition. olrained tor
with an 819-line picture. the cpposite is trae.

caniera

3R} ll.’"[llf‘

TeleVision Engineering. February, 1951
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in TV PICTURES

by EDWARD C. LLOYD,

Principal Marine Enginecer. Burcan of Ships. Navy Department

Part 11 . . . Selecting Camera Field Angles Independently of
Camera Distance to Minimize Distortion . . . Perspective
Discontinuity in Composite Scenes . . . Criteria for Picture

Definition.

plotted fram
equation (3. <hows limiting values tor

height ratio.  Figure 2.
# required 1o keep the distortion he-
tween given plos and minus values, For
nany ca=es it may be possible 1o <eleet
# for zevo distontion, whiclh trom equa-
tion (54 i~ ~imply #
g to g camera distance £ < h. Nim-

1 2. caorrespond-

i expressions may e ohtained i
casc~ where the objeet hills the sereen
i the horizontal direction. or where o
agiven fraction of the sereen height or
width i~ filled,
applicd zenerally 1o all <cenes i A i

Equatiom €50 mav he

taken as the height to be eovered Ty the
camera al the plane of the near por-
tiom of the alijest or llll_ii'l'l =prlee, Thi~
i=¢ of equation 150 permit= the chaice
ol the camera field angle independentls
ol the camera distanee,

Figure 3 <how < vatnes of distortion a1-
a himetiom of g oblained from equation
15k dor several object hieight ratios,
These cnves illostrate that ¢ and e
corresponding camera distanee become
more critical Wl near zero distortion a-
the object depth. Looinereases,

Litthe intormation <cems to he avail
abile that wonld permit a determination
ol aceeptable valnes of distortion. Fo
~cenes imvolving close-ups ol persons, jt
i~ inleresting o note that tor phioto-
sraphic portrait work  the aceeptahl
perspective distortion, as  computed
from minimnm camera distanees wd
lens focal length reeommended by one
writer: i= within the range of =5 per
cent. Hardy and Perrin’ have stated
that the nnprovement obtained by en-
larging a photozraph made with a small
camera i~ very largelv due to the -
The prefer.
ence of most persans for enlarged phao-

Provement in perspective,

tographs may be indicative of a prefer.
ence Jor low perspective distortion.

The quantitative definition of perspec-
tive distortion may he u=efully applied
to ~tudio scenes in which the haek-
ground i~ provided by a sereen oo
which still or motion pictures are pro-
jected.
sited that the background ~cene appear

In ~nel cases ot i u=ually de-

TeleVision Engineering, February, 1951

to he a continnation of the stidio =cene.
The backgrommd will not appear 1o he
a realistic part of the <tudio scene, how-
ever, unbess the perspeetive distartion
ol the hackground scene and that of the
<tudio wcene are in proper relationship
to each other, When the proper rela-
tion=hip i» not provided. a discontinuity
of perspectives. and a corresponding di--
continnity of the scene. appears 1o the
viewer to occeur at the plane of the haek-
A familiar example o
thi= tvpe of discontinminy: oecurs in

ground pichine,

viewmg object= theargh the sartace ol
<l waterz objects partly below and
parthe alwne the sincface appear 1o bend
at the surface. and a <evies of equall:
~paced ohjeet<, sueh as the rangs of 4
ladder, appear 1o he
closely hefow the <urface than above it

-palrmi (1AL BN

I'he perspective distortion ol the
Dachgronnd ~cene alone may he derived
in o manner ~imifar o thar nsed for
cauation 20 and i< bamd 1o b

F -/ vl
2]

where the <nb=eript b refers 1o the
Iracheronnd ~eene. 4 is thos the dis
tanee from the relesision camera 1o the
hackgromud picture. awd €, i~ the cam
era distance n<ed inomaking the hack-
araund picture.

Hothe hackgromd ~cene is w0 appear
to e a continuation of the <tndio scene
the depth of the stadio scene willl i
seneral, extend from the near plane of
the <sindio scene to the plane of the
hackgromd picturve. Thos € 4

L. and from eqnation 120 the distor-
tion ot the studio ~cene alone is

L=/
1= )

gt
ln order that no discontinnity appear
at the plane of the hackgronnd picture,
lwes common to both the studio scene
amdd the backgromnd ~eene mnst appear
to pass throngh the plane of the picthire

[his paper ds not related 1o the aothor's
wink for the Navy Departioean

www.americanradiohistorv.com

Thu-.
any line passing throngh two scenes
which extend an elemertal depih, oL,
on each side ol the picture plane must,
at the distance dL. appear to depart by
the same distance. dee from the posi-
tions it would have with no perspeetive
Singe the proper

withom a change in direction.

di~tortion  present.
image hetght. v for the line i~ the same
for hoth the adjacent <cene< of elemen-
tal depth. and v i~ proportional 1o
dr. the distortiont oy
must he the same for hoth seene<. From

perspective

cquations (00 and (7 this distortion i

| !

Equating  these twa expressions and
~implifving gives the resalt I
which means<. of courses that the tel-
vision ecamera must he laeaed at the
proper viewing distance for the back
cromnd pictire i no discontinnity is 1o
resilt, TE the televisionn camera i= nol
<o ocated a perspeetive discantinnity
will re<eli. and nay be cefined nmeri.
cally by the expression

”YIJ "",
y )
di. dl

1Pt ta)

from which

bomay e noted from ihis expression
that  positive valnes of discontinuity
oceur when the television camera i
farther Trom the plane of the back-
around picture than it proper viewing
distance, and that negative discontinn-
v oeenrs when the television camera is
closer than this distance. Positive dis-
continnity makes converging lines ap-
prear o converge more rapidly in the
Lackgrommd ~cene than in the <tndie

Hardy wod Perring Fhe Pranciples of Opias
pp F63-409, Metivaw Thil Book Cas; 19320

Swahn, WGl Portraituve wwith a Minatus,
Cantera, Popular Plotography; Feb,, 1949
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Figure 3

Curves of perspeclive distortion as a function of camera ver-
tical field angle for objects having diHlerenlL heighl to depth
raties. The field angle becomes more critical for objecls or

Figure 4

Curves showing maximum permissible viewing ralic as a
function of permissible perspective distorlion, and the cor-

responding number of picture scanning lines required for satis-
factory picture definition at the maximum viewing ratic. The

scenes of large relative depth.

scene, and negative  discontinuity  has
the opposite effect,

It is interesting to compute, from
equation {8+, the numerical value of
discontinuity that occurs in viewing a
scene extending through a water sur.
face.  For this case. equation (81 le-
comes

LE=1-m/n

where n, and n oare the indices of re-
fraction of the water and air respee-
tively.  This eapression is exaet only
for small angles of view about a normal
to the water surface, but applies with
reasonahle accimaey over angles of view
that would he used,  [f the valies of
n, and n are taken a~ 1.33 and 1.0 pe-
spectively. the value of £ is —0.33.

No data are available concerning
values of E that can be tolerated for
television scenes: however, if the famil-
iar effeet obtained in viewing objects
extending through a water surface is
judged to he imsatisfactory. the accept-
able values £ must lie between -0.33
and +0.25. orrespond
to negative and positive discontinuitics
having the same effect.

The two valnes

Reference has been made to lines
that are common to hoth the studio
scene and the background scene. It is

not necessary, however. that there actu-
ally be lines in one scene that extend
continnously into the other in arder for
a dizcontinuity to appear; rather, any
succession of objects, some of which
are in one scene and some in the other.
may appear to be separated by a dis-

**Assuming  that  the relationship  hetween
horizontal and vertical definition is fixed.

20

continuity that is interred by the viewer
from the relative direction of lines in
the two scenes,

Criteria for Picture Definition

For established values of maximum
perspeetive distortion and desired cam-
cra field angle. the corresponding maxi-
mum permissible viewing ratio mayv be
computed from eguations (3) or (31,
dependent only upon the physical pro-
portions of objects or seenes that are to
bhe televised.  ‘The maximum viewine
ratio, so determined, requires a picture
definition such that the pieture strue-
ture appears to have salli:-‘fan'tnr}‘ CtHl-
tinuity, and this in turn permits deter-
mination of the minimum noamber of

scanning  lines** and  channel band.
width.
From equation (31 the maxinmm
viewing ratio j=
i
pPw= L)

AN =D /L

where D) s the greatest distortion per-
mitted and # is the desired camera ver-
tical-icld angle.  Here, A is the height
to be covered by the camera at the
plane of the nearest portion of the oh-
Ject or object space.  In general. the
permissible (positive) distortion varies
for different scenes; that is, £ is a fune-
tion of i L in equation (9. Lacking
experimental data by which this fune-
tion could be determined. it is assumed
that the denominator of (9) is a maxi-
mum when A 'L = 0. It is probable
that permissible values of distertion in-
crease with =cenes of incrcasing depth.
but within limits of such additienal di=.

www americanradiohistorv. com

curves for N are based on the assumption that two adjacent

lines may subtend a maximum angle of 1.7 minutes of arc

al the eye of the viewer. The doshed lines show the conditions
existing for a $2S-line picture.

tortion the assumption made is not af-
feeted.  For commercial television pic.
tures, scenes invelving praetically all
values of h L are televised, and the

determining value of 2, then corre.
sponds to b L Q:
1
Pmp = —————— Iy
Al-1)

With the maximum viewing ratio de-
termined from equations (9 or 10y,
the required number of seanning lines
is V= 1 &2z, where 2 is the maxi-
mum permissible angle. in radians, at
the eve of the viewer sultended by two
adjacent scanning lines. The factor &
has a value of 0.92 to 0,95, correspond.
ing to the pereentage of the total nym-
her of lines that form the picture,

The angle % i~ a measure of the ap-
parent continaity of picture stracture,
and a determination of its optimum
value for television pictures has heen
the =ubject of a number of investiga-
tions. It has been shown that. for the
eve not to resolve adjacent pictare ele-
ments. 2 must nol exeeed about one
minute of are’  This agrees with the
aceepted value of the limiting resoln-
tion of the eve for two adjacent points?,
For television pictures. however, it has
been held that this condition need not
he met under all viewing conditions.
For example, Schade' found that at a

Sngstron, Ko W o Study of Telerision
Tmaue Characteristics. Part |, Proe. IRE; Dec.,
1933,

Wehade, O, H., Electra-Optical Ciraracteristics
“ehevision Systems, Part 1, RCA Rev.; Mar,,

el Tp p 1w
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viewing ratio of four. apparent picture
defimition improved with pictures of ap
to 800 lines. corresponding to 2 1.1°.
but concluded that a 300-line picture,
corresponding 1o 2 1.7, s aceept:
able.  Fngstrom® lound that a valoe of
approximately 15 corresponded to an
“ideal viewing distanee.”
ithimination of five to <in fool-candles
but found that at 20 foot-candles 3llu-
mination the viewing distance necessary
for the =ame apparent picture continu-
ity inereased 30 to 0 per cent. corre
sponding 1o a value of » L1, A

with a =creen

viewing ratio of six. assumed earlier
for a 525-line picture (190 active lines).
vorresponds to a valie of 2 of 1.2 min-
utes of are.

Galdmark ha- that a
value of 2 of about 1.7 minutes of are
i= acceptable, and gives the following
eapression for the “optimum viewing
distanee as a funetion of the total num-
her of Tines V. where 2 is expressed in

tnddicated

mintes:

10800 §
” (R

LOZma N
Athongh nse of values of 2 ol Jess
than 1.7 minutes may e desivalile, this
value e assnmed for the purpose of de
termining  the minimum nwmber ol
scanning lines. Substitnting the vabue
1.7 for 2 in cquation (1)
Bining with cquation (91 gives, a~ the

number of ~canning lines required,

and com

N =384ty =200 /]

From
thi~ expression it can he seen that a
960-line picture is reguired  for zero

perspective distortion with a 25

where # 0= expressed in degrees

cams-
era-field angle, regardless of the ohjest
dimensions.

For commercial  television, where
the limiting ea-c probably oceurs for
which # L values
s, equalion hecomes.,

~cenes in A=sUmes

clowe 2y

bt XN | ) (13)

urves obtained from
cquations (/0 and (]
and indicates at ou

Figur, b <hows
b superimposed.
the values of N
and o, for given values dudistortion and
camera vertical field angle. The dashed
lines indicate that at a distoren of 40
per cent. a 257 camera lens wv b
used with a 525-line picture viewd at
1.2 sereen heights, To obtain a pietee
of not more than 25 per cent distortio
at this angle. however, requires a view
ing ratio of three and a 720:0ine pi
ture: zero distortion requires a viewin

(Continned an puge 221

Hititess

‘Galdinark, 1. O,
/ Fagineering: Mar

1 elezision, Elee,

SPnllips. Donald, Tie Stats f( )
Pagreed 1rrent ( /
TrieVisiox Esciserrisa: Aprile 1
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Measurement Engineering Ltd

MODEL GL-2ZA

A versatile source of timing markers
for accurate measurement of sweep
intervals with oscilloscopes and syn-
chroscopes.

® Positive or negative markers of
0.1, 1.0, 10, 1080 micro-seconds
variable to 50 volts.

® Varigble width and amplitude
gate for blanking or timing.

& Markers irom external trigger or
interngl generator. May be syn-
chronized with triggers up to 100
KC. repetition rate.

® Voltage
circuits.

Write for free bulletin.

reguletion to timing

LABORATORY -AMPLIFIER FM MODULATION MONITOR

INSTRUMENTS

Engineered for

Engineers

SWEEP CALIBRATOR POWER SUPPLY

The
generator. Square-wave medulator for
low-powered velocity-modulated tubes.

MODEL TVN-7

basic unit of a microwave signal

Cathode voltage continuously var-
iable 28-480 volts.
Provision for 180-300 volt range.

Relleclor voltage range 15-50 volts.

Prevision for grid pulse modula-
tion to 60 volts, reiflector pulse
modulation to 100 velts.

Square-wave modulation variabla
from 600 to 2500 cycles.

Frovision for external modulation.

Wrile for free bulletin.

MODEL TAA-16

High gain audio amplifier leeding a-<
volt.meter for measurement of standing
wave ralios with slotted lines.
® 500-5000 cycles with broadband
selective control on {front panel.
® Sensitivity: Broadband 15-micro-
volts: selective 10 microvolts,
® Meter scales 0-10 and standing.
wave voliage ratio.
® Panel switch for bolometer voltage
application.

@ Master gain control switch for

ettenuation factors of 1, 10. and
100.

® Stable electronic power supply.
Write for free bulletin.

In Canada, address

Arnprier, Ontario
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For

MODEL MD-25

monitoring modulation of fixed or

mobile FM transmitters in bonds fram
30-162 me. to comply with FCC limita-
tions &l carrier Frequency swing and
reduce odjacent-channel inferferaBce.

Coverage 30-40. #0.50, TI-TE, 152-
162 m«e.

Flasher indicates prak modulatien
{peak carrier deviglion).

Mater indicates peck swisgs ol
madulation 1e | kc.

Sensltivity: wsigmal L] .}
with eppreaximately 1 millivelt ot
anianna input.

Weite lor lres bullstin.

Inc.
Mass.
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Perspective Distortion

(Continued from page 21)

ratio of 2.3 and a 960-line picture, The
curves  apply  to seenes  of  large
depth***  For television sv<tems= in

which scenes of large depth are not
involved. similar cvrves may be plotted
from equations (9 and (12).

In Fignre L if values of [} selected
are less than 12 per eent the viewing
ratios required lie between 2.3 and 4.0
for a 25° field It ha~ been
argued that the viewing distanee should
be at least great enongh o that the
viewer will not be required to move the
head view any part
The angle sabtended at the eve by the
sereen diagonal. corresponding 1o this
limitation. has heen stated to be abeui
257 and it seems to be primarily on
1this premise. together with the face that
the arerage viewing ratio in mation pic-
ture theaters is in the neighborhood of
four. thal a minimuwm viewing ratin of
four has been proposed for television
pictures, [,
view a television image in such a wav
as to produce an illusion of viewing the
seene itzelf. the viewer must evidently
train hiz view throngh nearly the same
vertical and horizontal angles as those
covered by the camera lens, just as if
he viewed the actual seene from the
camera position,  In connection with
practice in motion picture theaters. it
i= to be noted that viewing ratios be-
tween one and four are used. and tha
the objection to use of seats closest to
the screen may be due. in part, o the
fact that viewers in these seats must
look upward at the scereen
that usvally does not oceur in viewing
television,

In the determination of the neeessary
number of lines for a television systeni.
the criteria of perspeetive distortion
of course. anly one of a considegnle
number of factors that may be con-
sidered.  Usaally opposed to e de-
sirability of higher picture éfinition
are the many factors reb*a to channel
bandwidth.  simplic;  of  equipment.
cte.. that all dictze low picture defini-
tion,  The derability of reducing per-
spective ditortion is a factor favoring
higher oieture definition.  Further in-
vestigtion is required. however, to de-
ternne acceptable values of perspee-
tiv distortion for varions tvpes of tele-
vion scenes.

angle,

m of the =creen.

however. it is desired to

a condition

Errata

appeared  in
should  have

Equation (1. which

Prt [ oof this discussion.
rad: D | I ST

In the seventh line belaw
) D' should hase heen L

cqition

Fiuurg TreeVistoy Fxuixerr

1451,

I'art 1,

s Jowuary,

1951


www.americanradiohistory.com

Pulse Techniques

tContinued from page 16)

tor. I the valne of R s made high
enough, the tuhe cannot maintain jts
are after the capacitor is discharged
and it wilt extinguish. The evele then
repeat= it=elf. The <npply soltage, E.
ould be approximately five times the

for

The firing potentinl at

firing potential at the plate of |}
linear output.
the plate of Tis =et by the value of

;_'I'M bias ~clectd.

Cutpet Warveform
The output wanetarne at (b consist~
of the sweep or gotime 11-27 and ihe
iy back 12,

The period tram -1 corresponds to the

sweep return or thine

free-runming  sweep output, However.
when a positive <vne pulse i~ applicd 10
the grid just prior to the end of the
free-running period. 1, will fire alread
ot the time and at the regular intervals
the The

~weep go-time i determined  primarily

~et by ssue pulse  period.
by the re time eonstant and 1o a lesser
extent by the salues of the firing poten-
tial of J

The fyback time i~ determined by the

andd the sapply aoltage. K.
resistance of 1 in the fired condition
tor a given salue of € and it s short
enough at horizontal and vertical sweep

Frequencies. presenting no problem,

Sawtooth Voltage Warveform

Generator
The sawtnoth voltage waveform gen-
erator i~ sati~factory for eleetrostatic

~sweeps, Thi- ~ame cireuit may be maod-

ihed quite simply to render it nseful for |

magnetic sweeps with the insertion of
an appropriate resistanee at the points
marked v-v in Figure 5. The linear
awtooth-veltage charging and discharg-
ing eyele of the capacitor € is accom-
hished by a constant current flow, a-
hown presiousby. The constant eur-
rent How priduces a rectangular voli-
awe waveform acro=s the resistanee in-
serted al

v, The modified output al

thy ix obtained by direet addition of
the resistor and capacitor voltage wave
forms.  Thi~ electramagnetic sweep

voltage waveforin provides the reetangu-
lar voltuge wasve for the prodinetion of
a =awtooth cureent in the =weep coil.
and the sawtooth-voltage wive to com
pensate for vaoltage drop aeros< the coil
resistance produced by the rising eur-
rent.,

TeleVision Engineering, Febr

r

STABLE *

VERSATILE

QUTSTANDING RANGE

Model 640

Wide Bond Amplifier: Frequency response DC,
0 to 4 5 mc, ([down J db.}

Vertical DC and AC Amplifier: 10 MV per inch
with sensitivity switch in high pesition 25 MV
per inch in low position

Frequency Response: O to 1,000,000 cycles,
{3 db pointl, in high position 0 to 4,500,000
cycles, (3 db point}, in low
Maximum Input Potentiol, 1000 volis peak
Input Impedonce; 2 megohms, SO mmf

Horizontal Amplifier: Deflection Foctor—Di
rect- 20 volts RMS per inch
Full Goin Setting; 50 millivolts RMS per inch
Frequency Response, 0 to 200,000 cycles,
(3 db down!
Test Signals: Line Frequency, J volts RMS per
nch,
Sawtooth ovoiloble from front panel. Direct

connection to both horizonto! ond vertical de
flection plotes

For Industrial and
Electronic

Tabosatbred

The new HICKOK Model 640 Qscillogroph with
its exceptional design feotures and chorocter-
istics provides on outstanding versatile instru-
ment for the engineer in observing regular
recurring or hransienl phenomeno

Linear Time Base: Recurrentand Driven Sweep;
2 cycles ta 30,000 cycles
Provision for externol copociries for slower
frequency sweeps of 10 seconds ond slower
Sweep Speeds, Foster thon 0.75 inch per
microsecond
Television Fixed Frequencies; 30 ond 7,875
for observing blonking ond sync woveforms
in the horizontol ond verticol circuits of TV
receivers
Synchronizotion ot line or 2.times line fre-
quency

“Z Axis Modulation: Copacitively coupled to
the grid of the cothode roy tube 15 valis will
blonk trace fully of normo! intensity

Shieided, Shock Mounted, Built-in Calibrat-
ing Volioges, Excellent Stobility and Ex-
pondable Sweep (6 times expansion) ore sev
erol odditionol feotures of this highest quoality
instrument. Write for further infarmation {odoy
Price $355, Subject to chonge without notice

THE HICKOK ELECTRICAL INSTRUMENT CO.

10528 DUPONTY AVENU

TV Maintenance

1Continued from puge 130

bens: elean inside at monthly intervals,

151 Cheek ilm camera lincarity, Use

arating generator and bar <lide it nee-

teary.

161 Cheek linearity of film camera

Honiler.

mend.

Becheek  film projector align
VMlake certain that the il pie-

1)

ture i =quare with the raster. that title

letters do not <|u|n' nphill or dawnhill

o paectute,

(&1 Recheek Balopticon and - <lide

projector alignment,

Veonthh :
111 Cheek camera cabbs connections

for tightness,

www americanradiohistorv. com

E - CLEVELAND 8, OHIO

121 Cheek and tighten coax Artings
an junction boXes,

(31 Checek coax eonnections on con-
trol consale.

i1 Cheek and tighten coax ittings

on  retav and distribution  amplifier

panel-.

(51 Clean control  console chassi-,
In=pect for overheated components or
other of trouble.

Vote: | se compres-ed air for cleaning.

evidenee possible
making sure that excessive foree is not
applicdd in order 1o prevent damage 1o
wiring orf components,

i) Clean (ilm camera chassis. Use
compressed air.
| To Be Continued}
25


www.americanradiohistory.com

20

1.—#_%' , n T

——t T—

-t
1o .
)
:
£ o L~" |
: e
|
0 55§ 1
' Lo
o 005 0.0 015 020 025 030 035 040 048 05 055 060
Oisplacemen) 'xl.
(R: Above)
130 l /%'_I.‘T
W
N
NEmNy/Amn sy ma AT
I =
L
e /] |
-\ |
) 1A N
- AN
: L ' \\ A
:;flc: 20 N \ I /
i | P ~ TN Y
oL/ S NN )4
7 A Za
e N
N
Vv s
N
0% 005 010 0195 020 o025 030 035 040 0485 050 0% 060
Displacament {-
(B; Above)
108
e BT
T ~
o YA N
i FA N\
Bl VLN s LT~ N\
H g I | AN
R e N ENpZE==R NN
£ oo |23 | - | ~_
£ on HREEEEN
0 0.0 0.20 030 040 0.50 0e0 oM 080 090 100 119
Oisplocement JA-.
(C: Above. D; Below)
™
2 @\ z’—\\
19| / \ \
L 1.08| \ \
£ M /—\\\ \ Iz';'% / //——\\
£ 100 [/ \ £/ N
b // \\\ ,/ N\ /
.w% AaS\uny ~N %
€ age v
o A
o 0.0 0.20 0.% o040 0.50 080 0.0 080 Q.90 1.00 Lo
Displocement i
24

www.americanradiohistorv.com

' Discontinuity

Part 11 . . . Application of
Charts. Typical Examples.
Appendices With Charac-
teristic Impedances of
Sleeres.

To e stgsrn tine vse of the chans
or plots, deseloped o permit prediction
of resonant coax-line iuning behavior,
~everal examples have been evohved,
Sinee the charts were derived on the
hasis of as~wmptions, cited in the injtial
in=tallment®, they cannot be expeeted
to predict results eloser than abom 10
per cent. even wlien a correetion s
imade for discontinuity capacitance, The
chart are hetpful, howevergin prediet.
ing. tor ~pecific ca-es, the approximate
manvimum tuning range obtainable. the
linearity of tuning for various vahies of
v e and the effeets of changes in the
re~onant FEW mode,  Linear interpo-
lation for satues of o 2, and Z, 7, pra-
vides vesults having -ullicient aceuracy
for most engineering purposes,

FExample

Let i~ <suppose that the size and Joca-
tion ot the sleese of a 3% 1 mode coax
resonaior. are to o he adetermined. the
resonator having a characteristic im-
pedance Z, = 50 ohmis which resonates
a bumped capacitance, ¢ = L9 mmfd.
This resonant cireuit i= 1o he tuned
trom 23 to 201 em. with L5 em total
linear motion of a metatlic sheeve inside
the cavity,

Choosing d 7. = 008, Figure 2
~hows that the best linecarity of timing
can be obtained a1 wavelengths bonger
than 2. and therefore we seleet a, to be
214 em. Phe normalized linear motion
of the sleeve may be catled A 277, and
is equal to 15,214 or abint 007, The
curve for 2.2, = 1/5 in Figure 2
~hews that 2./7, = 1.00 at 1,2, = 1.383.
Subtracting 007 and going 10 x/7., =
0.313 on the curve, we find that %%,
has changed 1o 1,153 which exeeeds the

CTErEV 0N ExGiseErriNG, Novemtier, 19500

(&)
Figure |
Plot for the I\/4 mode and d . .05.

(B)
Figure 2
Plot for the 5\ 4 mode and d \. — .08,

()
Figure 3
Plo! for the 5\ 4 mode and d \. = .02.

(D)
Figure 4
Plot for the 3\ 4 mode and ,\.— .0S.

TeleVision Engineering, February, 1931
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Tuning Charts for
Resonant Coax Lines

b y .I . G R E G G s T E P H E N s 0 N s Receiver Seetion. Airborne Instruments Laboratory

desired limit of 230 me. where 2 7.
1122, §1 is therelore, necessary 1o
imterpolate between vatues  ohtained

trom the eneves for Z, 2, 1 5 and
A4 b3

The results appear in Table 1. The
value of 7 13.2 ohms provides the

required  tming  range. The appro-
priagte dimensions of the tuning ~leeve
can be calealated from this value of Z
and the appropriate equation in Figure
%, Figure 2 reseals that frequeney will
inerease with the dimension 4 if v /%
liew in the region between 02300 and
0.10: in the region near x 7 0.00.
e trequency would decrease with in-
creasing values of v Thus the size
illlcl |In~>i|||<- ||U~ilin|l.~ ot 1|It'~|1'l'\1' have
Ireen found,

Fxample 11

Lt us nmow snppose it is desived to
findd the maniouonn taning range near
YO0 me 13323 emoon varions niodes for
a coaxial line of £ 77 ohme. using
a movable metallic sleeve ol Jength
d 7 008 el £, 7 13 At 900
me. 2 333 emoand (0,08}
133.3) 2.606 cm, Uhe correction fae-
tar tor  diseontinuity  capacitance Gy
shonld be sed in this example. becanse
we are inferested in maximune rather
thau incremental tuning ranges.  Cal-
culating Gy the answer is 0.9 mmfd for
a =harp-edged tming sleeve having a
7, 7. ratio of 1 3. following methods
deseribed by Whinnery and Jamieson™
tising the data in Figures ¥ 2 and 5
for the 2 b 3% 1 and 5/F modes
and the correction factors from Figure
6% the results of Table 1T are obtained.

From Table 11 it i~ apparent that the
total tuning range decreases with the
order of the TEM mode for a given dis-
comtinuity in the coaxial line.

Example 11

Our third example involves the de-
termination of the motion of the sleeve
(Continued on page 29y

Figure 5
Plct tor the 5\ 4 mode and d M. .08,

TeleVision Engincering. February, 1951

T Z
hY o VA
cm AN kY2 A V4 e ci ohime
211 1.00 11383 0.08 0,20 1.7 10
1.15 0.313
211 1.00 0.375 coo .33 18.3
1.005 0,305 500 56 G . 8 50
211 1.00 0.380* - 1,260 8.15 13.2
1.122 0.310* X .
~ abbamed 1 incar mterpolatwm
Teble 1. Results of interpolation for example It 21.4 em and / 50 ohms
Final Corrected
N /N b A Values
l' rom Corrected I"rom {orm <'|l'l] mas min
Mol Curves for £, Carves for £ e i
A 1.33 10 080 0805 117 (X}
3| 1,188 1.25 092 0,926 o7l e its
ah .10y 115 1196 nuny 9149 783
d
Table 'I. Results from charts for example II: 0.08 and Y
/ A 1 A
\
/ by A A “m
0,333 1.0 0554 0,030
1.021 1.580 .
0667 100 0570 O
1021 1.680
15607 1.00) 0.563 0087 .63
1.0221 {).60l) 6.0
Table III. Results from chcrls for example M 4 0.08
1.20,
T 7 1 T | l l
1 18F—1t— —— -L—I -l— l
| |
et e e IS s s
1 |—+ + - 1 + —t
nef—r T - L T +
) 110 -+ ~ —2. -:'-"- | S I G ~+
108— /- | 4 { {
- | |
g 1 O8] l + t + -l +— 1—
: i
3 100 ! + - +—t— A
§ 7] - —+— 1 T T
& 100 £§§—v——-- — + -1—
ogepRf—r 1 ——1— T f- 1
ossff—- T +- +— I
| | | | S T |-
oM o G® 030 0% 0%  0&®
Oisplocement .‘A-
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Instruments

Production

TU Parts

Portable Volt-Ohw-Mil-Auimieter

Vo Vorthv Al Vvieres providing ee-
de vollage ranges from 0t 5000, 1000
ohm=/voli i~ now available, \lea provides
deto 10 amps aind resislance range of
D3000-300,000  alnn~,  amd 3
Features direet cannections, no cabling.
Has o precalitnated rectifier,

imegoline,

Strap handle permits hanging the tester
during work where both hands <hold e
free. Vadel 006-Ri.: The Triplett e
ticel tustirmont Col Bluflion 2. Ohia,

Triplell voll-ohm-mil-ammetrer.

Microvolt Signal Generator

v Miotavort Siona Geservion thal e
~aidh 1o have an acenrately controlled ont-
pat do 2y has been developed. Has
teabile range of 123 ke ta T me and
150 10 2200 me, all on fundamentals, Crys-
tal acenracy e available 0 0259 fuy
mobile bhawd of 3050 and 152 10 162 e,

Provides controlled modulated and n-
mhidated antpat from .2 1 100,000 micrn-
voltx through o 10 10 1 cast alnminnm
altennator, \|u) also he c‘\ln'rlla”) modi-
lated from 15 10 10,000 pe,

VF oomtpnr s 02 valts at 100 gy elees,
Contain~ a Jdb meter tw indicate reference
el Yodel 202\ 0 Hicleodd; Flectrical
Instrument Co.. (0521 Dapont Arenue,
Cleceland 8. (Mo,

ludio Oscillator

AN Ao Oscliyron featnring an clee
tronicallyregnlated power siepply has been
prodhueed. Uses capacitors which are her-
metically  sealed in oil or mica,  Wede!
TE200K : ElTronies, Ine.. 2017\, {low-
ard St.o Philadelphin 33, Peraa,

El-Tronics audio oscillator.

20

Molded Insalated Terminal Lugs

MOLDED INSULSTED  MINIVTURE TERMIN AL
Inga. <tand-offs and feedahronghs are now
beme mannfactinred,

Standoff types are offered witli either
mobded  PISAIG3E mclamine or miolded
AFPS-EL phenolic o JAN PH cpecitica-
tion=. e af the molded constenetion. in
~teadd of preformed tabular plastic, i< ~ail
o climinate internal air gaps which act
as mmistare traps. Inoaddition, the method
i vlaimed 1o provide nore positive hold.
i, units <taving ~olid and tight umder all
mrmal heat and vibration conditjons.
Seriex VW0 A 0 S Bogineering Co.. 321
Conmuercial St Gleadale 3, Calit, Dy
araita®™le vu request,

TV Mask

VTV wask whieh s -aid 1o <implify the
replacement of the 12JP0 and 12811 with
the 120P1\ i< now available.

Popularity of the 1201\ as u replace
ment for the 1201 and 12RP1 55 hased on
i~ chese ~tmilarity to thesc alder Iypes,
plo~ the features of a fhatter face, anl a
cray filter bace plate,

The greater radine of face curvatnre ol
the 1200180 which is the largest consider-
alion in replacing the older tvpes is come
pensated for bnothe mash, When replascing
the 12081 for the 120P) an ien-trap mag-
et must he akll, Cathode-Ray Tube
Diviston, Allen 8. Du Mour Laboratorios.
Ine, Direct all ingniries to Ireing Rosen-
herg,

Reversible Motors

Restusisee stonans which can he need as
~tgle-phase <haded-pole induction motors,
as ~tngle-phase capacitor motors, or  a-
l\\u-pluhl' hio =y ||uu~ IN'I'II annonneed,
The <hading voil cirenits of these mtors
can he Ill'hi;llh'll for illlpl-tlanm' or tran--
former conpling to the plate civenit of
varinns tnbes,

Twa-phase motors are  available  with
power ratings up o 1/50 horsepower for
continaous-duty ~ervice,  Muators supplicd
in four ddifferent frame ~izes hoth with
awd without gear reduetions,  Both open
and enelosed gear reductions are available
in o wide range of gear ratios, Al of the
mmtor- are sail o feature high <tarting
tovque,  Burher-Coliman Co.. Small Vorors
Department. Rocliford. [N,

Shovrk and Vibration Isolator

Ant- Daveen Bangystor st for sibration
i=olation are now available.

Unit mennts aree 1 in diameter and
hiave an ovevall height of 17 nnder ming
mim rated load. Load ratings range from
St 3 ponnds per mount,. wo monnting
~tyles are available: Fwo hole mountiag on
LITE centers and four hole mownting on
' venters. Fhe center <tind is tapped 1o
a depth of Y™ with an 832 thread.
Neries 0055 and o095 The Burry Corp,
P10 Sidnes St Cambridge 39, W,

www americanradiohistorv com

Resonaut Paper Tubulars

Resosast Cassentors have been slevel-
aped e aneet inereasingly eritical it hypass
firmetions,

Resonant capacitors can acl as series
resonant cirenit=. hypassing nndesirabile 77
signals ardd improve the filiering of i1 aye
lem-. Capacitors can be applicd where
it s necessary te npass the it cirenit
present i Aregneney carrenls or voltages
thetween 125 and 185 ket from cirenliling
in the ssstem,

Fhe capacitor are made by winding e
tions in smch manuer as to inerease the
indnctanee i same. By properly plaving
the tabe, the ~ection indoctanee can be cone
trolled so that the capacitor will be reso.
uant in the 76 fregqueney hand,

Capacitor= are availabibe in three stand-
ard rating: 051 and 2 b, W0 wod:
measnring Lol 1V 150 and
BT x 1T respectivels, Tape R
{eroroy Lorp. New Bediord, Wass,

Aerovox resonant capacitor.

Y Selenium Rectifiors

Power kecteter and cnelosed hizh voli-
age  ~eleninm recetifiers have  been an
llllllll('l'll,

Puwer rectifiers are available in 10 hasic
cell Sres, Highaalage seleninm reetifiers
have been produeed in two cell sizes with
inverse svoltage ratings 1o 5000 and  Je
current ratings of 5 and 25 milliamperes
in half-wave cirenits and 10 and 30 milli-
ampere= in foll-wave cirenin-. {entre.
Rooled ; Rectiher Division. Sarloes Turzian
Ine S North College Avenne, Rlooming.
tone, Ldivne,

Sarkes Tarzian selenium rectifiers.

TeleVision Engincering, Februars., 1931
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“Freedom of thought

and independence

of action . ..”’

DONALD W. DOUGLAS

President, Douglas Aireraft Company, Inc.

“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 throngh the Payroll Savings Plan help the individual inaintain his own

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

In more than 21,000 large companies {employing 100
or more) and in manv smaller companies, more than
S.000.000 men and women are helping to keep America
strong. By svstematic 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 support 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 emplovers offered these
8.000.000 Americans an opportunity to enroll in the Pay-
roll Savings Plan. There was no pressure. no emotional
stimulation. A Payrolt 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 heen
offered an opportunity to share in the benefits of the Pay-
roll Savings P’lan? How about the newer emplovees? How
ahout those who did not sign before but may wish to do
<o now ? Delegate one of your top executives to conduct a
person-to-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. Ie is ready to help
vou—with a package plan that reduces your work to the
minimum.

The U. 8. Government does not pay for this advertising. The Treasury Depart-
ment thanks, for their patriotic donation, the G. M. Basford Compuany and

TeLEVISION ENCINEERING

TeleVision Engineering. February. 1951
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FIELD TESTED

Installation Infurmatiun on

TV.FM TV

Antenné
nd

Justallation
FM

aAnd 3
Lewis Wimnst

—

RECEIVING
ANTENNAS

V... FM Antenna Installation

by ira Kamen
TV Consultant
and Lewis Winner

Editoria! Director,
Bryan Davis Pub. Co., Inc.;
Editor, Service and TeleVision Engineering

The only practical book on the all-im.
portant item in TV and FM reception
-+« based entirely on actual expe-
riences in the most active TV and FM
areas in the country,

Over 35,000 words of vital data with
over 130 photos and drawings.

Ten chapters covering:
Installotion Tools
Antenna Installotion Procedures
Securing 12-Channel Coverage
HF Antenna Installations
TV Interference
Fringe Reception
Master Antenna Systems
FM Antennas
Installation Business Practices
Tricks of the Trade

The first book in which you'll find
complete design and installation in-
formation on every type of TV and
FM receiving antenna.

Contains detailed illustration and sub-.
ject index for rapid reference.

Available direct or through $2-00
your distributor Postpaid

Send coupan below ta vour distributor or
direct to:

Bryan Davis Publishing Co., Inc.
{Book Dept.)

52 Vanderbilt Avenue, N.Y. 17, N.Y.

Please send me a copy of "TV-FM
Antenna Installation,” postpaid, for
which | am enclosing $2.00.

{Please Print)
NAME
ADDRESS .

CITY AND STATE

VWOA News

The '51 Eloctions

RETURNS 0F the recent election =howed
that W. J, MeGonigle was veelected
proxy. Oher clected offivers ineluded -
Vo J. Costigan. first viee president: .
L. Comell. second viee president: W,
CooSimon, seeretary; R, . Iversen, a-
sistant secretarv: and RO Pheyvsey,
treasurer. oo Named 1o serve on the
board of  directors were George  H.
Clark, AL ) Costigan, . D, Guthrie,
WL MeGonigle, Caprain Fread Muller,
Jack B Poppele. W, ¢ Simon and
Gearge K. Sterling,

Peorsonals

Ebwarn E. Frersian, an oldiimer wha
recently became g VWO \er. began i
ring up the ether as far back a< April.
08 when Die worked with Dae De Ko
et~ graup at 12 Broadwayv. N Y. (L ae
well as vessels of the Merehants and
Miners Line until 09, Aetivity on =hore
and <hip stations followed : 1 nited Wire-
lews Telegraph, Manhattan Beaeh DF
and Old W aldorf WA, 1y "3 ~ervice
Pecan at the Telefunken Wireleo. Tele-
graph station at Savville S/.7. shifting
overto T w111 Broadwav. \, Y. (.,
il 150 From there he moved to the

NMORS aud =ailed aboard <everal of their
<hip=: the old Kithorrne and Glark ships.
A five-year tenure, HO 1o 210 followed
with the U. S0 NCar N 1H, Brooklvn,
where he served as a commissioned offi-
cer. dn 21 he started with Mareoni
Wireless and RCA, and <inee that time
has been in hroadeasting at Wiz, . ..
Ye seeretary was a guest at the fare-
well dinner given 1o oldtimer  Gene
Cochrance upon his retirement  from
the FCC. Around 75 ol Gene's friends
and business associates were present.
.« The grapevine report= that con.
eratulations are in order 10 VWOA
member Max Ortelt upon his recent
marriage, . .. Louis G. Pacent not only
preaches radio. hut he practices it on a
broad ~cale and the whole family seems
to be lending a hand. inecluding Mrs,
Pacent. who a <hort while ago served
ar Poe de Forest’s seeretary, The two
Pacent bovs are deep in radio. Louis
G dris with Emerson as manager of
the industrial development department,
while Homer Gt a TV engineer with
Hazeltine, ., . | Joe Graham i~ with the
FCC at the Millis. Mass, monitoring
station. . . . T0 M. Moss is now with
Fastern Air Lines at the Municipal Air-
port in Mtlanta. Ga,. as ground station
radio aperator. .., Capt. A, Begelman.
who s head of the Maritime Coaat
Pilots Aw<ociation. has «ent hi~ best
wishes to Vie Villand e,

WHY

YOUR BEST BUY

Block from Times Square . . . Walking
distance to everything worthwhile.

HOTEL

LINCOLN

44th to 45th Streets at 8th Avenue

1400 Roowms, each with

T'ub and Shower, from ...

53 50

ST

28
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Tuning Charts
(Continued from page 25)

nece=sary amd the location ol the sheeve
ma b b mode resonant-coax svstein.
where € 1.0 mmld. & 10 em,
Z 30 oluns, £ 17 ohms. and we
want a total thning yanae of 70 me
using g netalli
0.08.

From cquation 16), i appendix |
Kol 7, 50 30 1.0 tan 2 = 1. A
Thervetore. 1, 7 1167 and | I1.67
cm.  Becanse 4, 7, 0.367, it is nec-
es=iIvy to interpolate from the enrves n
Figure 4.\ f 4 A ad 0.0235.
From Figore 10 i apparent that good
linearity ot tining can he obtained
various regions of x 2.1 for example.
for x » 0.52 1o 0L65. The results
from Figire 4 are presented in Table
[IT. They show that a motion of ahomt
0.9 cm throm x 5.08 1o x 6.50)
of the tuning <leeve i= required o pro-
duce g Brequeney ehange of 70 me.

leeve of Teneth o

Appendix
Characteristic Impedances of Slecves:
Three types of tining sleeve were illus-
trated in Figire |5
impedanees are related 1o the varion
radii in th

The ehavaeteriztic

foHowing quation

Characteristic impedance of main conx
Iine

1.38 Jog : (3}
L
Charvcteristic fmpedanee of discontin

Y o inner condnetor

138 log s

Charaetenistic impedanee of discontinn
HY on onter canduetor

I |
W hen a tuning sleeve is composed of
~olid material of diclectrie comsiane.
Aooan equivalent  characteristic jmpe
dar and an equivalent lencth. of

must he nsed inocquation (29 and in

referring to the nming enrves

Equivalent churacieristie impedance jor
diclecteie sleere oun inner condurctor

o (o)

ohms (4

Equivident narmalized length of dielec-

tric sleers

Where: o = actual length of sleceve
o quivalent leneth of sleeve
Similar but more complicated expres
sions nay be derived  Tor camposite
sleeves made partly of metallic and
partlv ot dieleetrie material,

TeleVision Eangineering. Febreuarv, 1931

" IF o0 we SILVER

laminated to non-precious
base metals in your products

. . . you will welcome the fast and efficient
service of this 53-year old organization and
find it a dependable source for the finest of
materials . . . in sheet, wire or tubing.

production . .
attention and complete satisfaction.

Owner-management cuts red tape . . . speeds

. assures you of interested

Your inquiries will
be appreciated and
replied to . . . promptly.

ENGINEERING
OPPORTUNITIES

The steady growth of Melpar's
rescarch and  development  pro
gram has created a nmnber of
exceplional  opportnuities for
positions i o proerant of essen
tial govermment contract work,
Qpenings exist bor engineeswith
design experience wnoany of the
followimg television field

Recciver Circuitry

Broadcast Terminal Equip-
ment

Microwave Relay Apparatus
UHF and VHF Transmitters

These are pertnanent positions i
a modern. well-equipped labeara
tory, Oppartunities tor advance-
ment limited solely by nitiative
and ability.

AL replies held in strict con-
fidence. Send vesnnie to:

MELPAR., INC.

152 Swann Avenue
Alexandria, Virgiinia

www americanradiohistorv. com

The Home of IMPROVED Service

The IMPROVED SEAMLESS WIRE COMPANY

INCORPORATED 1898

775 Eddy Street, Providence 5, Rhode Island

il . o

Measurements

Corporation

CRYSTAL CALIBRATOR

For The Frequency Calibration
Of Equipment In The Range Of
250 Kec. to 1000 Mc.

(To within .25 Mc.)
Frequency Accuracy: 0.001%

The Mmodel 111 prevides o test
signal of crystal-controlled frequency
ond has a self-contoined detector of
2 microwalls sensitivity.

For colibration ond frequency check
ing of signal generotors, tronsmitters,
receivers, grid-dip meters, etc.

MEASUREMENTS
CORPORATION

BOONTON 6 NEW JERSEY
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THIS ISIT/w: RELAY

WITH Tulerchangeable (Goil
FOR A WIDE RANGE OF RADIO APPLICATIONS

GUARDIAN Series 200
Interchangeable
COIL and

CONTACT vl S

Switch Assembly

Two basic parts—a coil assembly
and a contact switch assembly— i
comprise this simple, yet versatile B

relay. The Coxl usszmbly consists of the coil and ﬁeld p1ece The contact

assem T ch blade etnr e il ot

bracket, The new Guardlan Mndﬁet Con‘x.;ct Assembly which is inter
changeable with the S:zndard Series 200 ccil assembly, is also available

in either ringle role. double throw: or double pole, double throw

CONTACT SWITCH ASSEMBLIES

Peon BIRTCHER TUBE CLAMP

" MINIATURE TUBES

POSITIVE PROTECTION
AGAINST LATERAL AND
VERTICAL SHOCK!

Ihe New Dirte Fype 2
Tube Clanp holds miniature
tubes i their <ockets under
the most demanding conditions
of vibration, tmpact and c¢li
mate. Made of ~tainless steel
amd weighing  less  tha

ounce, this New  ¢lamp {or
minature tabes 1s vy to g

Cat. No. Type Combination v \:1:( 1" l' GG 6
200-1 Standard Single Pole Double Throw . iv keved 100 ISLES
200-2 Standard Double Pole Double Throw 5. i simgle machi a I rivet
200-3 Contact Switch il e ,-' aving i I~semhly
Parts Kit y )
200.4 Standard Oouble Pole  Double Throw e T and preventing rotation. 1 'I"'”
200-m1 Midget Single Pcle Double Throw - e separate parts too droy
200-M2 Midget . Double Pole Double Throw <~ (urine
200-m3 r:r’i':xﬁ'mm Switch rln:[l]l:ﬁ; u- {'-i twher Tube Clamp |I S e
[T (Y A\ L 1 o soldermg at any
13 COIL ASSEMBLIES [i you use miniature tuhes, cet ther 1t later
A.C. COILS DCHCOILS vertica wick th Ihr Tuhe  Cl wo

St o St gpe | S et
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 32D.C 7

200-110D 110 D.Cc *

200-50000

*All A.C. coils available in 25 and 60 cycleg

GUARDIAN

W. WALNUT STREET
.

LENE Q) REQAYS SE®VING 2MIRICAN IupUSTRY

1615-8

Judives Hadier < non diteeton of advertisin
and  <ales promerten ol REA Techniea
Poondacts, RN Nielon Divisio

6 ELECTRIC

CHICAGO 12, ILLINOIS

Personals

Z#e BIRTCHER (@evgorarion

FIRT HUMTIHGTOMN DEIVL » L& smMafiey 51

g

pering  deparbiment

Julius Haber

Pioe ddad Lawin Dorsev Foster. s\
CRe ., has Joined the RCY Victor Diviion
as ditector ol the mobilization plannine
departmient. Fls deprartment swill sopse
aidd the company neet the governmenn v
quirements for research, deselopment. an
mannfacture of vital electronies cguijonent division
for the delense program,

Freret S0 Lee is o alditor of the Genereg
Flectrie Review ~aeeecding Felward o
sanders who has retired,

Theodore . Smiith has Dbeen appointed
a=-i~stant general manager of the RCA En-
ineering  Produels Department. sueeeed-
ing Wo Walter Wat-. now <erving with

of Ravtheon N

has become general sales manager. and
Barton Arewzer has been named general
praduet manager of the department.

Pitt=fiedd. Mass,

Nemel Olehal: has been appoinied assi--
tant ~ale< manager of Vir Kine Prodiets,

30

et 8 Feefd has retis

Cocalter 21 vears of servie

VoL Pereson has Leen named G mbe
<ales mmmnager. cosering sales of

product= 1o the Federal government,
i f)u[fu'lu’ ha~ lheen ;||||min|r|| ca=ler:
al ~ales manager of the
Standen 20 Lovell, president o Lovell

Chemical Ca has been elected a divectar Radio, has Lbeen named technical assi<tzn

with headgnarier- in

Ghert €0 Anobilocd has b senetal
<alew mamager o the ~tamdard Transtoy e
torp
I trom the cnei
General Ry
G. C. Knoblock
dodin W Belurger has bheon deneral

managzer of the Laree apparatos division,
ad N W Bachennn, seneral manacer ot
he small apparatns division of G}

Dr. Perev L Npenver, vie president in
chiarge ol the power tubee division ot
it Rasthean, has received priority ol jisen
ton of ha<ic macnetron <trapping from
the Loso PPatent Ofee,

/

tubee division,

Deanald 1. Ilariis, Tormerlv exeentive assis
tant 1o the directar of researeh of Collins

1o the president o Virborne histraments
|.illmralur}_

KRoberi 1. Gibson ha~ been named general

Gen, Wanrisan of the NP, A, R Hoplins wanager of the chemical  depariment ol
General Flectrie G,

Johin R, Heawland. tarmerly as<i=tant to the
presidem of Zenith Radio. has bheen ap-
pointed to head a newlsy created ofee of
proshuet vescarch for Stewan-Warner.

L. . Netter, Jr., has been appointed gen-
eral ~ales manager of Altee Serviee Carp,

161 Sinth Mve, NYL

Willivm Crantord i< now on the <ales en
gineering taff of Cannon Elecirie,

TeleVision Engineering. Februavs, 1951
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IndustryLiterature

Briefly Speaking

Antomatic Eleetric Co., 1033 W, Van Buren
S, Chicago 70 . has released an 88
page catalog. Relays and Switches for [n-
dustrial. Control. detailing  telephoneiype
relavs, slepping switches, monnting ssitehes,
veneral  parpose  relays  and  high-<peed
rotary~lepping swilches,

Svlvania  Flectrie Products, Ine, Enpo-
rinm, Penna., has veleased a 40-page mbe
~ubstitution manual for subs<titpre 1vpes of
radio: and tetevizion tabes, Nine
provide text aml chart= on general 1ube
classification, circuit modificinions in which
additional resistors are needed. =ubsiimine
batters type tubes, ~ubstitme 30-na amd
300-ma tube types. ~abstitate tran~former
amd anto tabe tvpesl substinnte TV receiy-
ing and  picture tnbes, and frequemy
needed change-over diagrames,

~etions

Suarlees Tarzian. Ane Rectifier Division.
FI5 N College Aven, Bloomingten, Ind.,
ha~ released a 6F-page landbook covering
poser consversion amd applications of <
lenion rectifter~, Hlandbook  contains in-
formation on power rectifiers for ligh eur
rent applications, and  high soltage en-
closed reetificrs for low-carrent electronie
applications. Bouklet s priced Iweniy-
five cents,

Lammert & Vana Coo 1753 Walnat =i
Chicago 12, UL, has isened g fonrqage
halleting S, coveving impregnating equip-
nent tor <ealing o bowding.
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Stasnarps which played <o vital a role
in Worklt War [L have once more he-
come a topic of the day.  With scores
af defense emergeney problems hegin:
ning to pour on many desks. the strik-
ing possihiltties offered by standardiza-
tion. for conserving materials and «im-
plifyving procedures, are recciving par-
tieularly close attention. The nnigue fea-
tures of standardization have been in-
corporated in a 2-page ASA booklet
which reveals the significant part playved
by ~tandards during the last war, and
it~ potentialities in the present defense
program. Westinghonse Electrie
lias announced the formation of an elec-
tronie tube division. and plan< for aliree
new  plants 1o nmuufurhll'v varions
tvpes of tubes. K. Ritrer
appointed manager ul I|u' newly formed
tube division, ..o A twosstory addition
i~ now heing bhoilt by Sheldan Eleetric
Coooat Ievingtons No oo The Swed-
fosw  Plasies Co, has annoupeed  the
opening of a manufactoring and fabri-
catineg plant at 333 N Merdian R
Yonngstown., Ohio. Fred Stetan has
Lcen appeinted general manazer of il

ha~ heen

wew plant, o The speciacnlar Chis
cazo ire |it'-|r'<|_\'1'1| the
warchon-e located just omt=ide ol 1he

whiel I
Loop. hurued aut the entire <howroom
imventory and a large ~tock
Well- sales. Fortmately  ihe
porticn ol the Wells inventory had heen
other warchomnse~. and

:i‘ ||||N'~ -iI
uregle

~tored in three
busines~ ha~ been resnmed at 833 W,

Chicagzo \ven Chicagao 22001 Man-
poser probleni~ were the sibject of 0
~pecial twosday conferenee ol RN
i Washingtbm. recentlv. The meeting
was hizhlighted by tatks by Jolin W,
Craie ol the Crosley Division of \vea.

RPN dnedo
trial velations committee, Ewan Clague
Commi==ioner ot Labor Statistie=, U, N,
and Gearse W,
industry at 1l

who i~ chairman of the

Departiment of Labor,
Tavlor.

W harton
~vivania.
r—

'WHEN YOU CHANGE |
YOUR ADDRENY

Be sure to notify the Subscription
Department of TELEVIsSioNn LExgi-
NEERING. 52 Vanderbilt Avenue, New
York 17, N. Y., giving the old as

| well as the new address, and do this
at least iour weeks in advance. The
Post Office Department does nolI
forward magazines unless you pay
additional postage, and we cannot |
duplicate copies mailed to the old
address. We ask your cooperation,
o T TR

|Iluh'.\~nl' uf

Schoal, University ab Penn-

TeleVision Engineering, February,

1951
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Valuable
guides for
television
tachnicians |

Movies
for TV

By Bastsson. All the information you need to
choose the best equipment, operate it effi-
ciently and make the most effective use of
films on TV Shows what may go wrong and
how to avoid it; how w© edit film. produce
titles. special effects, commercials, newsreels,
combine live scencs wich film, and all other
1echniques. $4.25

Check the snes
that can help you
mest and see them
on approval

2,

Television &
FM Antenna
Guide

By Noll and Mandl. Complete data on all
VHF and UHF antennas. including informa.
tion on new types given here for che first 1ime
Shows how to select the right type for che site,
where and how to install it. how to minimize
noise from transmission line. and all other
‘echniques needed to insure getting the most
it of any anceana system F550

= !. 3.
Television
= for
& Radiomen

3y Noli. Clear, non-mathematical explanation
»f the operating principles and function of
every part and circuit in today's TV receivers
«nd the basic principles of transmission Full
instruction in installation, alignment, testing,
irljustment, trouble-shooting §7.00

4,

Radlo and
Telewsmn
® Mathematics

By Frcher. 721 sample problems and solu-
tions show you what foimulas to use, what nu-
merical values to substitute, and each step in
working out any problem you may encounter
in radio, television or industrial electronics
Convenienely arranged for quick reference
$6.00

3

USE THIS COUPON

I The Macmillan Ca., 80 Fifth Ave., New York 11 :

] Please send me the books checked by num-

1 ber below. I will either remit in full or recurn |
the books in 10 days 1

: 1. 2. 3. 4. 1

1 Signed ..., l

b Address e

L____....________J

31


www.americanradiohistory.com

FINEST QUALITY

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

Fic. B K
FIG. A FIG. C FiG. L
OF FLECTRONIC | oo ., T s
. TA ARRA NUMBER "
COMPONENTS AT PH-500 A SPOT. B18. 50,35
PH-503 A SPOT Center Off Mom Each Side. B11. .32
w E L Ls PH-505A A SPOT Momentary. B21. 30
PH-505 A SPST. AN-3022-28B. .30
PH-506 A SPOT Center Off. AN-3022-1. .35
T b R = 1' PH-507 A SPDT Center Off Mom Each Side. AN-3022-7B. .32
. PH-513 A SPOT Center Qif Cutler Hammer AN-3022.1B. .38
v es eSIS ors PH-514 A SPST Cutler Hammer B-SA. .35
PH-516 A SPST BS. .35
(ondensers LT-104 A SPDT One Side Momentary. Cutler Hammer 8905K568. 35
0 309-168 A SPST. 168553. 30
Wire and Cahle 309-178 A SPDT Mamentary. AN-3022-118. 35
309-181 A SPST Momentary. Cutler Hammer B211K6. .35
305.172 A Spel. SPST Momentary. Cutler Hammer BY05K531. .35
Volume Controls 305-182 A Spe! SPST Momentary Cutler Hammer BIO5K630. a5
370-14 A SPDT Center Off 1 Side Mom. Cutler Hammer B-7A. 30
CO-GX connedors 370-9 A SPDT Center Off Cutler Hammer B-9A. .35
I 'f' 370-25 A SPST Momentary Cutler Hammer B-6B. .25
. 309-169 B SPST Momentary Cutler Hammer 8.19 .35
Re uys ReCtl lers PH-509 C DPST AN-3023-28. 45
PH-510 C OPDT Momentary. Cutler Harmmer 8715K2 .50
Transformers - Chokes| ¢isi c DPOT Namentany Catier tammer B715K3. 20
M' s 't h T I PH-512 [ OPST Center OH. Cutler Hammer 8720K1. .55
303-65 [4 DPST Cutler Hammer AN-3023-2 .45
Kro WITC es’ ogg es 309-163 4 OPDT Center Off Momentary. Cutler Hammer C-11 .55
J 309-162 C DPST Cutler Hammer C-1. .45
AlﬂﬁﬂﬂﬂS, Accessories | 051 g DPST Momentary. Cutler Hammer 8711K3 40
%) . 305-87 o] 1 Side OPST Mom, 1 Side SPST. AH & H. 95
Electronic Assemhlies | im0 F SPST Cutler Hammer 22
3 i = LT-101 F SPST Momentary. AH & H. W/Leads. 20
301-51 G 4PCT Momentary Cutler Hammer 8905K12. .75
Dlul I-'th Assemblles 305-140 H DT Neo Make Each Side Open Frame 25
. 309-161 K SPST. Cutler Bammey 8781K3. 1.95
o 339-170 f SPST Cutler Hammier 8905K656. 225
301-41 DPST. AH & H 7
305-76 L DPST AH & H—Open Frame, 7
319-50 L SPST Alljed Elec. Mfg. Corp Wi
305-170 Spcl SPST. Cutler Hammer Type 813. a0
STOCK SPEC. BACK OF  PRICE
NUMBER CONTACT ARRANGEMENT INFORMATION PANEL DIM. EACH
STOCK MANUFACTURER’S TERMINAL UnIT 302.96 HPDT One Side. .. 3Vaxl3axda  $1.65
NUMBER TYPE NUMBER CONTACTS LOCATION PRICE 311-58 1A Momentary & 1A. W/Escutcheon Plate 31ax3ax3a 1.3%
Y
303-20 CR1070C103-A3 N.C. Side 50.47 309-167 2C One Side. f : S AR 1.25
301-29 CR1070C103-83 N.O En 47 305-183  3A Momentary & 3A Momentary. [ 3vsxll e 1.50
303-34 CR1070C103-C3 1-n.0. L-N.C. End A7 31943 DPDT Center Off. Mossman. 37sx2x1%8 85
303-18 CR1070C103-F3 1-N.0. 1-N.C. Side 47 319-?2 4PDT Center Off Mom One Side. Mossman 3’3:2:15:/%' ‘81;
303-19 CR1070C103-E3 N.O Side 47 309-159 3B. Mossman. 37x2x1l4 o
303.43 CR1070C123-83 N.O End 47 309-158 2D. Mossman 378x2} ax1¥s .85
303-23 CR1070C123-C3 1-N.0. 1-N.C. End .47 309-165 1A Mossman. 37axl -1.;11’ J 75
305-83 CR1070C123-J2 SPOT End A7 311-96 4PDT. Bakelite Actuator 3ixl3ax?s .85
303-22 CR1070C123-J4 SPOT End .47 305-164 3A. ! I .. 3lax!lexl 1.25
303-17 CR1070C124-M4 SPOT Side 47 319.43A  DPOT Center Off Mom Each Side. Mossman 37 8x13 8x2 95
303-16 CR1070C128B.C3 1-n.0. 1-n.C. End 47 305-165 3A & 3A Switchvoard Type.  4¥ax1Vexds 95

NOTICE! Although our offices and showrooms
were recently destroyed by fire, we
are conducting business as usual from our new address.

Many other types in stock. Send us your requirements.
Order from your Parts Jobber or directly from Wells.

Write for New Wells Calalog
TELEPHONE: SEcley 8-4143

833 W. CHICAGO AVE. DEPT. E, CHICAGO 22, ILL.

32 TeleVision Engincerving, February, 1951
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7 it's C D

for capacitors of
Consistent Dependability!

ws s

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 CapPACItOrsS ... CORNELL- DUBILIER.

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

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

Other plants — . —

- — TPy
New Bedford, Worcester and . " i
Braokline, Mass.; Providence, R_{ :'I *

Indionapolis, Ind., cad svbsidiory,
The Rediort Corp.. Clevefond, Ohia

CAPACITORS
BEST BY FIELD

e '°
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New Towers in the Sky....

.

Broadcast Day—Tuesday
March 20, 1951

Thank you, Mr. Chairman, for

a real Broadcasters Program!

The IRE Professional Group for Broadcal i'lTh’ﬁe great symposia mark this as Broadcast

1

Transmission Systems and its Chairman,
phi

done a wonderful job in prep iy |
R

14 technical sessions and symposia ©

m: “Broadcast Transmis-

1}

f: . -l ' 3

. Tuesday, Marel

interest to every broadcs g

IRE Convention. ; r

Many of the papers | ve "

general meeting of the

five technical papers.

be Empire State

a single day so

can spare only omplete tech-

the latest info radio tower

fbe told by the engi § 2180 built it and

g‘ e it ;;_-_ 'T M- 0. B.

is ‘“‘Broadc

vention,

-l
= [ ]
Villiamghs M B. H.

n,
Herman E. GihringAOver

d test-

ate the buils

' :
” Py e ’
i b o, g 1oy e by
gt h' ) a - .,'.. ! ‘ A ‘
by s nél of leading €ng rs M e T
a _ a8
gaged in color ion rese

—o s

due the Chairman, well known to this audi- This truly will be a day no broadcast engineer

ence, for his planning for Broadcasters. ﬁ can atford to miss—come and enjoy it.

"ADVANCE with Radio-Electronics in the

National Emergency”

is the theme of the 1951 IRE Convention and Radio Engineering Show. 264 Manufacturers
will exhibit their own 1951 Advances' in products, March 19-22, at Grand Central

Palace, New York.
4 Days. IRE Member Registration $1.00, Non-Members $3.00

“IRE Meetings and Shows Accelerate Electronice Progress™

www americanradiohistorv. com
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