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Before Any Other
Consideration

e D

’ F THE several factors that enter into the use
. O of published media, the distribution of the ad-
vertisers’ sales messages, as governed by the

selection of media, can of itself decide the success or

failure of the advertising investment. That is why in-

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

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

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

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

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

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

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

SEND THE RIGHT MESSAGE
TO THE RIGHT PEOPLE

Paid subscriptions and renewals,
v as defined by A.B.C. standards, |
indicate a reader audience that
has responded to a publication’s
editorial appeal. With the interests
of readers thus identfied, 1t be-
comes possible to reach specialized
groups effectively with specialized
advertising appeals.

or business.

How much paid circulation.

How much unpaid circulation.
Prices paid by subscribers.

How the circulation was obtained.

Whether or not premiums were used as
circulation inducements.

Where the circulation goes.
A breakdown of subscribers by occupation

How many subscribers renewed.
How many are in arrears.

TELEVISION ENCINEERING

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

TeleVision Engineering. January, 1952
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%, .. Nearly nine out of
each ten of our employees
are. .. participating in

The Payroll Savings Plan.”

E.J. BANLEY

President, Allegheny Ludlum Steel Corporation

“Systematic Savings offer the surest mmeans of future security and we know
of no better systematic savings plan then that afforded by payroll deduction
purchases of U.S. Defense Bonds. Nearly nine out aof each ten of our em-
ployees are helping their country while they save by participating in this plan.

There are three easily understood reasons why 88%
of Allegheny Ludlum’s 14,378 employees are enrolled
in the Payroll Savings Plan:

* the reeognition by Mr, Hanley and his associ-
ates of the Payroll Savings Plan as a major con-
tribution to Ameriea’s Defense effort . . . an im-
portant, stabilizing factor in our national econ-
omy ...a road to personal seeurity for Allegheny
Ludlum employces.

e Allegheny Ludlum’s person-to-person canvass
of employees, which put an application blank for
the Payroll Savings Plan in the hands of every
man and woman on the eompany payroll.

¢ the patriotism and sound sense of the Allegheny

Ludlum employees who know that every ddollar

they invest cach month in U.S, Defense Bonds is

a double duty dollar —it helps to keep Ameriea

strong . . . it builds personal sccurity for the

emplovee.
If employee participation in your Payroll Savings Plan
is less than 30% . . . or if yvou are one of the relatively
few industrial companies that does not have a Payroll
Savings Plan, phone, wire or write today to Savings
Bond Division, U.S. Treasury Department, Suite 700,
Washington Building, Washington, D.C. You will get
all the assistance vou may need to place your company
among the thousands of companies that have 60, 70,
80%, even 88% participation in the Plan That Proteets,

The U. S. Government does not pay for this advertising. The Treasury De-

partment thanks, for their patriotic donation. the Advertising Council and

TELEVISION ENGINEERING

TeleVision Engineering, January, 1932

www americanradiohistorv. com


www.americanradiohistory.com

January,
Ultrahighs Scheduled for Stardom in "32—VWith
reams of announcements pouring from the FCC, declaring
that not only is the end of the freeze a matter of wechs
now. but that the granting of authorizations to vhf and

uhf aspirants is also around the corner, with the early
spring set as the date. the new year appears to be off 10
an exhilarating start. The advent of upstairs TV will in-
augrate a bright new era, teaming with possibilities for
broadcasters. manufacturers. dealers and Service Men.

Technically. the arrival of channels 14 to 83 will intro-
duce many intriguing factors. Receivers may find them-
selves equipped with transit-time tubes, crystals in many
circuits and vacuum tubes as substitutes for coils and
capacitors. Many of the design techniques acquired during
the development of radar will undoubtedly find their way
into transmitters.

The intensive research and experimental work. carried
on during the past 30 months. have driven the ultrahighs
out of the tabs and established the new bands firmly in
the art. Commenting on the significant expansion that the
ultrahighs will provide, Doe DuMont said recently that in
the 1239 communities scheduled to have TV, 897 will
feature ultrahigh stations exclusively: quite a contrast to
the limited number of vhf’s now in operation or possible
under the new plan proposed by the Commission. Tt was
also pointed out that sinee there is less competition for
the higher channels at present. the early applications for
ultrahigh channels should certainly he acted upon swiftly.

Further evidence that steiking ahf progress has heen
made also appeared recently in the announcements of the
series of papers that will be offered during the national
convention of the 1RE: March 3 10 6. Many sessions have
scheduled papers on all facets of the new art. During one
series of meetings. spunsored by the professional group on
hroadeast and TV receivers. the ultrahighs will receive all
of the attention during a pair of symposia. Scheduled to
be discussed are hyvbrid ring mixers. tuners of the turret
and continuous ty pe. new triodes for the high bands, ampli-
fiers for ultrahigh distribution systems, practical TV an-
tennas for the high bands and general receiver design.
Among those who will describe these developments are:
Walter 1. Tyminski and Albert E. Hylas (DuMont):
M. F. Melin (Mallory 12 H. F. Rieth tKingston Products :
Athert Cotsworth. Max Beier. John Bell and James W hite
i Zenith Radio) @ 4. M. Scandurre (Kollsman Instrument) :
H.W. Chalberg (G.Ev: EC O, Johnson and J. ). Callahan
TRCA Service Co.t: T Wardkami (RCA Victory: Ralph
. Verone (Admiraly. and W B. W lalley (Syhvaniao.

Incidentally. ve editor will also appear during one of
the sessions as a moderator of a round-table discussion.

Ultrahighs will also he a featured item during the Broad-
cast Day program of the professional group on hroadcast
transmission systems. at the IRE convention. Joln J.
Woerner. of Litel-McCutlough. will deseribe a high-power

TeleVision Engineering. January. 1952

1952

ultrahigh klystron and E. J. WeCall and 7. Paul Tissot.
RCA. wil review a new TV transmitter which includes
stages for 1-kw visual and 5-kw aural purposes,

From all indications. it appears as if 52 will he a
hanner one for the ulirahighs!

A Triumph of Engineering—With the announcement.
a short while ago. that the fifth TV broadcaster had gone
on the air. via the tower on the tallest office building in
the world. the Empire State in New York Citv. a brilliantly
conceived plan became a stirring reality.

Seventeen months of toil. nearly a 100.000 man-hours
of time. and an expenditure of several millions of doHars.
paved the way for the success of this gigantic installation.
without parallel in broadeast history. Thirteen high-power
transmitters. including three FM. five TV picture and five
TV sound. are now all using one tower. 222 feet high.
and some 1700 feet above street level.

In the eonstruction of the tower and the assembly of the
clements. difficulties never hefore encountered were sur-
mounted. Workers erecting the mountain of steel lattice
work had to work within an extremely confined area. and
continuously battle the elements. The units of the tower
had to be designed to fit into an elevator shaft. so that they
could he pulled up to the top of the huilding in elevator
cars. Installation adjustments and testing of the elements.
a quarter mile above the streets. had to be completed by
workers swinging from bosun’s chairs. or hanging on
the pole with nothing more than snap-on safety belts for
support.

Almost a million dollars were spent for the tower alone.
In addition. each of the broadeasters had to allocate nearly
a hatf-million dollars apiece for their transmitters and
feed lines.

A rousing round of applause is duc Doc Kear. who
served as consulting engineer, for his resourcefulness and
<kilfull management of the project. 1t was he who had to
wade through hundreds of pounds of blueprints, attend
thousands of meetings. shuttle between New York and
Washington and practically live on a rooftop for a year
and a hall. to he sure that New Yarkers and those in out-
Iving communities would see brighter. clearer pictures, as
originally visualized.

Hurrahs of praise are also due to the headmen of the
five stations who spent round-the-clock sessions together.
so that the plan would be successful. for all concerned. Par-
tivipating were Frank Mark. ABC: W. B. Lodge, CB%;
Rodney  Chipp. DuMont: Ray Guy. NBC: and Tom
Howard. WPIN.

To these six. and their host of conorkers. we. and we're
sure evervone. echo a resounding thank vou for a job
wotl done. a job which has originally deseribed as an
impossibilitn.  Forever. this will be remembered as a
senuine triumph of engineering.— L. W,
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Around the Conference Tables in W ashington:
With the military streantlining its timetables for gear delivery.
civilian agencies striving to adhere 10 stringent present and
future schedules without wrecking the consumer production
line, and industry advisory committees counseling hoth gov-
ernment groups on the precautions which must be taken to
cushion the effect of the heavy defense program, many have
begun 1o wonder about the eventual net effect of all these
moves,

As reported last month. in some respects, the pinch will
not bhe as severc as might be suspected. There will be incon.
veniences and reductions in output. but the broad result will
not be too damaging on the overall front. Discussing this
faet during a recent trade conference in Washington, repre-
sentatives of the military and civilian agencies said that
around about the middle of the year a plateau in military-
production requirements will obtain. and unless there are
sudden severe changes in world problems, there should he
no peaks to worry about. While at present it does not seem
that it will be possible to allocate materials on a seasonal
basis. it is hoped that during the period in which there are
normal rises in demand. or the third and fourth quarters of
the vear. allocations will not he less than those of the second
(puarter.

N

The Nickel Problem: The most critical problem on the
scene is the shortage of nickel. it was noted at the meeting.
The shortage is affecting tubes more than general parts.
because it has been found possible to employ substitutes in
the components. while no adequate alternates have heen found
for tubes. Cobalt has also loomed as a difficulty, although
it has not heen found to be as severe as originally anticipated.
Effective economies for both of these materials have been
introdtuced by speaker manufacturers who lhave reduced the
weights of magnets through redesign techniques. In one
instance, a saving of 32 per cent has heen affected.

Foreign Component Sources: Should a severe shortage
of resistors. selenium rectiiers and fine-enameled resistance

wire occur and interfere with the requirements of the armed
services and even the consumer front. German and Italian
sources may be activated. According to a report on a survey
of manufacturing facilities in western Germany and Milano,
ltaly. there are nearly a dozen manufacturers who would he
able to ship quite an assortment of material. Specifically.
up to about a half-million selenium rectifiers, using Swedish
selenium. could he secured from Germany. The types now
being produced over there are of disc and rod structure. Also
available from Germany would be deposited-carbon and wire-
wound resistors. Sources in {taly were noted as being capable
of supplying not anly the fixed resistors, hut preeision wire.
wound variahle potentiometers and power rheostats, In next
month’s jssue of TrLeviston Excinesweye there will appear
an extensive review of this report. with complete details on
the physical and electrical characteristics of the components,
extimated costs. and exact sources of supply.

Production-Allocation Ratios in °52: The military have
reported that thus far industry has received orders amount.
ing to about ten months of production. There are still to be
placed orders which will account for twenty additional months
of production, based on the rate of manuofacture planned for 52,

A Light That’s 1§ As Bright As The Sun: TV studios
are now being flooded with light which hax a maximum
brightness of 130,000 candles per square inch. or twenty
times the brightness of the ordinary tungsten-filament lamps.
Originally developed for the military. and recently applied
in a commercial package for not only television. hut other
applications in the motion-picture and photographic world.
the light, known as telcoare, operates on a unique principle
whereby zirconium metal is constantly renewed from its own
products of combustion, It is said that the total light from
the new lamp is 20.000 lumens; the zirconium metal is main.
tained at a temperature of nearly 6500° F. . .. According to
the developers of this unusual light source, it can be applied
wherever an ordinary are lamp is used. In addition, it does
not offer any toxic fumes nor constitute any fire hazard.

Right: Circuitry of a liquid-face color TV tube,
which was the basis of a patent award to
Lee Hollingsworth, WKBS prexy. According

Below: T. W. Hohlweck (leit) of the New York
Fire Insurance Rating Organization, and

to the inventor. a group of three-colored lights
are triggered on and off in sync with the
color a, ting int colored lights
upon a mercury. oil or other liquid-like sur-
face within the bulbus end of the picture
tube. In the drawing, 1 represenis a variable-
sutiace reflector, while 2, 3 and 4 are the
colered lamps (gaseous-neon type), controlled
by triodes 5, 6 and 7.

Below: Dr. Allen B. DuMont receiving testi-
monial scroll in recognition of his . . . “con-
tinuous pioneering and inspiring leadership”
- . . from Mayor Morris Pashman of Passaic.
N. ].. during a dinner commemorating the
adoption of the slogan . . . Passaic, Birthplace
of Television.

Charles Singer (right), WOR’s assistant chief en.

gineer, observing tests of the automatic carbon

dioxide fire-extinguishing system equipment

recently installed in the main control room of

WOR-TV's new building in New York City.

The system. it is said. protects about $600.000
worth of gear in this room.

TeleVision Engineering, January, 1952
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Awards: The IRE has announced the following awards:
Dr. William Shoellev, Bell Telephone Labs o 0 the Morris
Liebmann Memorial Prize in recognition ol his contributinns to
the creation and development of the transitor, B, 1), Loughtin,
Hazeltine . .. the Viadimir Zworvkin Television P’rize Award.
H, W, Weleh, Jr., Univevsity of Michigan . . . the Browder J.
Themp=on Memarial Prize. Jerome Freedman, Watzon Labo-
ratories ... the editor’s award,

o

New Posts: Paul Hines has been appointed director of
engineering for The Workshop Associates. He was formerly
head of the antenna group at Raytheon, . . . Robert E. Lee,
formerly manager of finance, has been named assistant man-
ager of the (G, E, picture tube operations, Randolph M. Duncan
has been named to suceeed lee as manager of finance. ...
Brig. Gen. Tom . Rives (retired) has been appointed man-
ager of the G. E. advanced electronics center at Cornell Uni.
versity. ... Ralph R. Shields, formerly engineer for Sylvania
test equipment merchandising, has been appointed merchan-
dising supervisor for the picture tube division.... fohn .
Morrmann has been  appointed  trade-mark  attorney  for
RCA. . .. Charles H. Griffith. manager of the radio sales
division. has been appainted general sales manager of the
International Resistance Co.

Paul Hines

Douglas Y. Smith

David S, Ruu is now vice president and chief enginver of
RCA Communications, Inc. €. B, Latimer, formerly vice
president in charge of engineering. was appointed vice presi-
dent and chief teclmical consultant of RCA Communica-
tions. ... 4dmiral Edwin Dorsey Foster (U.S.N. Ret.) has be-
come viee president and director of planning for the RCA Vie-
tor Division. . .. W. H. Connors Company, 1590 Eudora Street,
Denver. Colorado. has been named sales rep for the Cathode-
Ray Tube Division, Allen B, Du Mont Labs, Inc., to cover job-
hers in the Denver. Rocky Mountain area. . . . Maurice P.
Fieldman has become general sales manager of the Halldorson
Co. Fieldman was formerly with Standard Transformer Corp.
. .. Paul Baran has heen appointed field engineering rep for
the Audio and Video Products Corp., 730 Fiith Avenne, New
York 19. N. Y. Baran’s experience as an engineer includes
work at Raymond Rosen and at Eckert Mauchly. ... Douglas
Y. Smith has heen promoted to manager of sales operations
for the RCA tube department. Earl M. W ood, for the past 10
years manager of manufacturing at the tube department’s Lan-
caster. ’a.. plant. will succeed Smith as plant manager at
Lancaster. . . . Robert L. B olff has been named director of
products engineering for Centralab.

Saul Decker

TeleVision Engineering. January, 1952

fohn M. Oner. formerly Phileo viee presidemt and

Robert L. Wolff

Personals

weneral
ales manager, has been appointed vice president and general
.. Thomus A.

Kennallv, former president of the vefrigeration division, is

manager of the Phileo refrigeration division. .

now viee president on the exeentive statl and chairman  of
the distribution committee, Phileo™s top level poliey conunit-
tee on distribution planning for atl produets, ... Raymond B.
George, who joined Phileo in 736, has been appointed cor-
Frederick D,
Ogilby has been named viee president of the television and
direct alt =ales

porate vice president of merchandising,
radio division in whieh capacity he will
aetivities as well as all produet deselopment of the line. ...
John Kuneau, while retaining his post as vice president on
the executive staff in charge of public relations for Phileo,
has also been named to serve as chairman of a newly formed
merchandising commitive for television and radio activities,
James Dale is now chief TV and radio engineer of Hofl-
man Radio. . . . Robert L. Warner and Ernesi B. Gorin have
heen elected vice presidents of RCA, Werner was also elected

general attorney, and Gorin, treasuret, ... Juck €. Keith has
been elected viee president in charge of sales tor Howard W,

Sams and Co,

v .
Voo
o

1 -'."-':"\‘\-

rh

Charles Griffith James Dale

George Deters has been named sales manager for the midwest
section of lytron.. .. W', L. Rothenberger is now manager of
the castern region of RCA Victor. K. M. Macrae, formerly
assistant regional manager in New York. has been named
manager of a newly formed northeastern region, . . . Brooks
A. Kafka. formerly supervisor of procedures in the G. E. tube
department, has been appointed supervisor of purchasing for
the G. E. picture.tube division. ... Patrick E. Sullivan has
been appuinted assistant manager of the Buffalo tube works
of G. E....Frank H. Edelman, formerly chiefl chemist of
International Resistance Co.. has been appointed technical
divector of the resistor divizion of Electronic Devices. . ..
Remhold W', Schmidt has been named assistant manufacturing
manager of the DuMont picture-tube division. Ellsworth S.
Doe has been named supervisor of mechanical and clectrical
maintenance at DuMont. . . . Saal Decker has heen appointed
chief television engineer of CBS-Columbia. . . . Anthony 1.
Lamb has heen appointed vice president in charge of manu-
facturing of Weston, . . . Nat Malamuth bas heen appointed
manager of the
Sales Corp,

covernmient contract section of Tel-O-Tube

Anthony H. Lamb
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Detailed Analysis of Advanced Operating Practices, Deter-

mined Under Actual Studio Conditions. Which Have Been

Found to Contribute to Higher Quality Pictures.

VIDEO Studio

5

Tovay. TELEVISION AUDIENCES are de.
manding productions of higher quality
than ever before. With TV chassis now
capable of providing excellent results.
and the medium growing largely com-
petitive. many  advanced  engineering
methods used a short time ago are al-
ready insufficient. Television enginecrs
are finding it imperative to apply all
their knowledge and =kill. discard many
old procedures and use new methods,
more readily acceptable to the an.

Target Setting

Target setting represents one of the
key studio practices which must be con-
sidered carefully in preparing for high-
fidelity service, There are several meth-
ods of arriving at a target setting. Any
method from target buttons to full tar-
get and bloom can be emploved and
has been foind satisfactory in arriving
at a preliminary sctting. but not satis.
factory for optimum results,  To ad-
just target potential for best ~ignal-
to-noise ratio is a commendable ap.

proach.,  NHowever, thiz results in 2
broad range of settings. particularly
for the new camera control operator,
There is one. and only one target set-
ting that can be used to obtain the
proper  picture matehing and  quality
desired. This singular setting seems 1o
present  the  greatest obstacle,  even
among experieneed teclmicians.
Reviewing this condition. et us first
consider the need for proper lighting
on a set and the application of a color
seale that falls within the grey scale
range shown on the RTMA resolution
chart. In adjusting the target for suel
a set. the practice would be similar o
that used in adjusting for the resolution
chart, This does not mean the target
can be adjusted on the chart and con-
sidered correct for the stage, for their
reflectance values may differ. 1t is the
method of adjustment that would he the
~ame. The “scope must be studied when

making target adjustments. It will pro-
vide more detailed information a1 a
eritical point than the picture tube.
This critical point may be iHustrated
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Figures 1 (a} and (b}

Picture tube and ‘scope illus-
trations of target adjust-
ments. View at left indicates
that only first six steps may
be separated. At right, com-
pression is shown as near
the biack level: steps seven
through ten are not separ-
ated.

by nee of studio tp. Starting from the
point ob cut-off. the target potential
should e raised until the hirst six steps
ol the grey ~cale may be delined or
~eparated from one another,

The last four steps will still be black
on the picture tube, and. as displayed
on the “seope. will he eompressed or
laying down on the black level deter-
mined by pedestal: Figure la and b.

Now. the target setting should be
advanced until the last two steps on the
~cile are just separated by an amount
cqual to those other steps. This point
i~ the optimum target potential; Figure
21[ and ];_

It will be noticed that the inverted I
pattern is near the black level. The
apex is approximately step five. and
actually continues upward to form an
\" pattern. the upper portion of which
is mostly obseured due to the promi-
nenee of white on the 1. At this point,
the greatest coneern i= black: thus. it
i= possible to disregard the display above
step fire, as shown  on the “scope. The
target can be advanced <till further. Tt

Figures 2 (a) and (b)

Views of optimum target
potential, with view at left
illustraling agll steps sepax-
ated. ‘Scope view shows in-
verted V pattern: apex is
approximately step five.

TeleVivion Engincering. January., 1952
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T echniq JEQ@CS by . DAN PARMELEE  vwier Comol sty

will be now noticed that step ten, or
the hlackest portion of the ¢p. actually
lift out of Dack and enter a grey region.
Here the optimum  setting has  been
passed: Figure 3a and 6. 1f this opti-
mum setting has been exceeded. there
will appear a definite change in the set-
up. with a change in video level. I this
condition ix avoided, it will simplify the
problem of nraintaining proper blank-
ing level and minimize extremely black
comers,

From the foregoing. it will be ap-
parent that target potential is particu-
larly linked to black and grey scale
rendition.  Proper picture matehing can
be readily acecomplished by the proper
use of the target control. The whites
can be disregarded when making these
adjustments, The bheam hias control
should be used to push out the spikes
and the “seope watched while doing so.
Here again, there will be found more

TeleVision Enginecring, Janmarey, 1952

detailed information. It now  beeomes
necessary to reset or at least cheek the
beam with every change in target po-
tential. the heam not being advaneed
any further than necessary to bring the
whites up to thin pointed spikes,

Thi~ method of target
been found to be
under all conditions. It may be desir
able to operate the target lower than
narmal in some instances. particularh
on low kt')‘ sets, This s |u'rllli.~‘.~'i|r|(‘
and often necessary, It i~ important,
though. that the target is not operated
bevond its optimum potential: Figures
la and &, 3¢ and b.

control has

most  sabisfactory

A three-dimensional  effect.  while
going through beam (orth) focus. is

characteristic of a high-target potential.
Also. black =pots at random points and
white following black give evidence of
misadjustment. Poor overall resolntion
and  severe loss of definition in the

Figure 3 (a) and (b)

Reproductions which illustrate
results when optimum setting
has been passed. View at left
discloses the wash-out and
milky appearance whickh pre-
vails, while at right we see the
resultant large step between
steps nine and ten, and ab-
sence of blacks.

whiter partion of the scale will he most
evident.
Lens Openings

There are varied opinions regarding
fens openings. Lenses are frequently
merlooked and in rome cases consid-
ered unimportant. Unlike film camera
aperators. television cameramen do not
set their own lens stops. The camera-
control operator shonktd make these ad-
Justments, sinee they fall direetly into
his line of responsibility for picture
quality, Moreover, he is more qualified
to make these adjustments, being fa-
miliar with image-orthicon operation.
Manv cameramen insist on slower lens
speeds, stating that this provision af-
fords depth of field. therely simplifying
focus during movement.  Few realize
that thi= method introduces a saerifice
in overall picture definition, Lenses em-
ployed in image-orthicon cameras must
ot he =et arbitrarily. Their speeds must
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Figures 4 {(a) and (b)

Reproductions resulling
when target is low (leit)
and high (right). Left
hand view illustrates de-
lail of set achieved, and
the etfect of model and
back lighting. View at
right reveals complete
lack of detail of set,
model and back lighling
having been desrtoyed.
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he carefully and individually determined
on the =et lhaving lowest reflectance
value. T ~ome cases this may be the
darkest set:
must not be determined on a set having
practically no base light.

In the past. the knee of the curve
has been referred to as a clue to =atis-
factory operation.  In Figure 8 there
appear a plot illustrating that lens

however, lens openings

specds can be determined with reter.
ence to the heel or the eut-ofl portion
of the curve. Under ideal tighting con-
ditions  (where contrast ratios do not
exceed 20-t0-1) either the knee or the
heel may be nsed. However, such con-
ditions  seldom  exist,  Therefore, if
apertures are adjusted so that spikes
ot highlights do not pass the koee ol
the curve, ehances are that the average
level or portions thereof will he well
into or below the heel of the caurve, with

Figures 5 (a) and (b)

Another pair of repro-
ductions illustrating re-
sults secured when targ-
et is low (lefl) and high
(right). At low targetf,
picture is realistic, with
striking detail on set and
sofa apparent. In low-
target view, set and sofc
details are missing, and
the whites are saturated.

a resultant loss of pieture definition and
black compression.

The simplest  and  inost
method ol determining proper | =top is
by one operation: obseeving the view-
tinder, thereby enabling the technician
1o coordinate two senses at one time,
The lens should be stopped to a point
just betore the arerage level enters the
heel or eatofl portion of the curve, The

aceurale

Figure &
Inleresling reproduction illustrating
eyelight, skin tone and picture defi-
nition.

lens aperture may then he rocked about
the hieel until this point is clearly seen.

It will be noted that the qrerage level
has bheen stressedd. Sinee the average
level is the predominating level, oecupy-
ing perhaps 10 per cent of the straight
portion of the output curve. it contains
large  pereentages of essential  video
information. An additional ten per cent
livs below this level in the dark grey or
hlack region. and another twenty per
cent above the average level in the

Figures 7 (a) and (b)

‘Stope views illustrating resulls which can be detected when multi-focus and shading controls
are l:onhnu_aus_ly supervised. In both instances, the cro was at one-half line irequency; reproduc-
tion at left indicates good horizontal shading, while view at right reveals poor horizontal shading.
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white region. ‘the remaining 30 per
cent is occupied by highlights. Specutar
reflections can be allowed 10 exceed the
knee of the curve. since they contain no
information essential to the medium,
Thus, it is obvious why it is necessary
that the lenses must be operated just
open from the heel, to contain all of the
essential information within the straizht
portion of the output curve.
Under normal  studio
where hase light is usually 23 /¢ to
100 f/¢ the 50-mm lens will generally
give best results hetween § L0 and § 5.6
and the 133-mm lens between § 5.6 and
f8. Many question this one stop differ-
ence bhetween the 50 and the 135-mm
lens. There are two reasonable factors
involved. First. the 30-num wide-angle
lens lias a greater depth of field than
the 135-mm lens, given the same f stop
when compared at equal <hort dis-
tances. This greater depth of field con-
tributes to an apparent greater contrast
in video. With the long lens one f stop
~lower. the likelihood of more effective
picture matehing is evident, Secondly.
due to limitations of the medium, wide-
angle shots do not compare in definition
with closeups. The apparent contrast
of a wide-angle lens heing  greater,
black compression will oecur earlier,
resulting in poor definition  between
near grevs. llence, the one stop differ-
ence will offer definition of a wide.angle
seene more comparable to that of a

conditions,

closenp,
Lighting

Many television directors, producers
and lighting supervisors have attempted
to adopt lighting teehnigues featured in
Hollvwood and on Broadway sages.
While these techniques are sometimes
suceessful. they have been founed to be
lacking in manv respects on the TV set.

To the video operator, lighting i~ of
prime concern, Iis ever important that
he be aware of the misuse of existing
facilities. While it is not the responsi-
bitity of the video sperator to light a
set. it i= important that close coopera-
tion with the lighting supervisor pre-

TeleVision Engineering. Janwary. 1932
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Figure 8 (right)

Plot illustrating how lens speeds can be determined by re-

ferring to heel or cutoff portion of curve.

R utility Grid []
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_—
Relative [liuminotion on Photocathods

vails. This point cannot be overempha-
sized, and any lighting supervisor stands
to gain equally as much as the video
operator in prestige and satisfaction.

Base Light

The u-e of throrescent lghis as a
base-light <ource has been popular in
most dramatic presemtations, since they
cover large areas and cast no micro-
phone or hoom shadows.

Obviously. it is most desirable to have
a base-light source at camera level and
directly in front of the cast. This would
be practical, were it not necessarv for
cameras and microphone booms to be
moving about. It is impractical to re-
strict movement of technical equipment
to accomplish perfect base light, The
hest compromize is to raise the flnores-
cent pans, so that equipment may be
moved conveniently heneath them. This
compromise has been cited to empha-
size the need for a low angle of hase
light. The pans should be no higher
than eight feet from the studie floor
to form an angle not greater than 20°
between light source. subject and cam-
era lens.

The video operator may frequently be
annoyed by overlighting. =ince this con-
dition is seldom correctable by reducing
target potential or changing j stops.
Quite often. directors and producers
will request additional hase light to fill
in dark eyes not realizing that the set
may already he overlit, The most logi-
cal correction appears in the changing
of base-light angle and not intensity,
The optical-contrast range is affected by
base light and should be held to with-
in 20 to 1. If a =et is overlit. backing,
live subjects and other objects may be
reflecting large percentages of base
light. On many sets particularly dra-
matie, there are areas where little or no
light is reflected, such as <haded areas

TeleVision Engineering, January, 1952

behind props and dark shadows be-
neath, or to one side of picture frames,
door and window casings. etc. The
aptical contrast of such a set may well
exceed the straight portion of the ont-
put eurve. It as in this situation, the
base light is reduced. the contrast range
in lighting will be correspondingly re-
duced. and a more correct approach
toward perfeet Lighting will have been
accomplished.

Under Lighting Problems

Under lighting is equally trouble-
some, for a point may be reached where
noisy pictures are unavoidable. 1f the
situation demands low key lighting. it
is not advisable to reech for a volt, but
maintain sufticient level to convey the
required information. Spikes from back
lighting may conveniently produce a
one-volt level on wide-angle shots. where
on a closeup they may not exist. Of
course, a one-volt level on closeups will
defeat the purpose of low key lighting
altogether,

\ small amount of incandescent light
added to fluorescent hase light will pro-
vide eve light and improve skin tones
and picture definition. 1t is particularly
complimentary where low key situations
call for closeups. When incandescent
light is added to base light, its incident
angle should nearly equal that of the
fluorescent base light. Care must be
taken 1o aveid destroying effects light-
ing. Intensity may best be determined
by observing a picture monitor: how-
ever, incandescent light intensity should
not exceed fluoreseent base Light inten-
~ity: Figure 6,

Back Lighting
Back lighting provides separation he-
tween foreground material and backing,

adds depth and enhances general ap-
pearance, Its source should be low and

www americanradiohistorv. com

Figure 9 (left}

A basic-lighting arrangement. Fluorescen! pans should be no
higher than 8' from studio floor to form an angle not greater
than 20°hbetween light source, subject and camera lens.

to the rear. to forin an angle not less
than 135° bhetween back light source,
subject and camera lens. Back-to-front
light ratios of 1%:1 should not he ex-
ceeded.

Some low key stages. however. may
require  back-to-front light ratios as
high as 1:1 to obtain the desired eflect.
Quite often. in an effort to simulate
night eflects, base light only is reduced.
h is imperative that hack light should
he reduced to proportions within rea-
sonable value and proper back-to-front
light ratios maintained.

The use of frosts to diffuse hack lght
ix not recommended unless the set is
designed to provide action close to the
backing. where low rear-angle lighting
is not possible. A diffused back light
then becomes necessary to avoid bright
noses, dark cyes and reduce multiple
gronnd shadows.

Black Velour

Black velour is often employed where
an infinite black backing is desived. If
it can be realized, such a backing pro-
vides a very complimentary composi-
tion. particularly on  portrait  shots.
Generally. the product will result in
either saturated skin tones or a milky
background. Tt must bhe remembered
that black velour. regardless of its
shade. has some reflectance value. By
nature, it reflects larger percentages of
difbnsed light than straight incandescent
light. Its reflectance value. when used
with fluorescent hase light. is generally
sufficient to destroy its own purpose.
Fluorescent and diffused light sources
should be avoided. since focusing is not
possible. and the spread of light is ex-
ceedingly difficult to control. The use
of straight incandescent light i< sug-
gested where focusing is casily accom-
plished. Dimmers should be used where

(Continued on page 31}
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The rich heritage of over 12 years
experience in the design, manufacture

and use of telecasting equipment

15 reflected in every piece of Du Mont
equipment today. This experience results in
equipment without peer for performance,
dependability and operating economies.

Du Mont-equipped stations were anong
the first to ‘‘break into the black’ a few
years ago. Today a roster of the most
successful stations in the television world
shows an impressive percentage of partial
or 100% Dw Mont-equipped operations.

It was Du Mont who first advocated the *‘Grow
As You FEarn'’ basis of station equipment.
This has paid dividends to the many stations
who recently increased their transmitting
power through the Acorn-to-Oak Series
Transmitters. Such power increases were
achieved with mo loss of ‘‘time on the air”’

or loss of former equipment.

Truly, a Du Mont-equipped TV station
exemplifies OPERATION SUCCESS!

START SMALL . . . GROW BIGGER

| =

(500 Watt) ACORN 5 KW OAK TRANSMITTER

TELEVISION TRANSMITTER DIVISION,
ALLEN B. DU MONT LABORATORIES, INC.
Clifton, New Jersey
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Optimum Signal

Revealing Discussion of Study of General Problems Encountered

in Measurement of Distance by Echo Time with Examination

Revolring About Specific Application to Depth Sounding, W here

the Geometry of the Target is so Simple Problems Can be

Treated Analytically.

Method of Approach Can be Readily

Extended to Radar.
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In Eciio RaNGING by radar orzonar the
precision of distance measurement cor
responds uniquely to the amount of in-
formation received. There i~ alwavs
some limiting distance. /). beyond
which a detectable target cannot exist.
It is no information to say the range
is less than I), because the contrary
would be ridiculous. But if we can <ay
the range is more or less than half of
1) we have one hit of information. Iy
the range lies in some particular quar-.
ter of I, then two bits of information
are available. The range is determined
within an error

el == ()
2

where H is the number of Tit- ot in-
formation.  In Figure 1 the error or
meertainty has heen plotted a~ a fune-
tien of H. This reveals that -atisfac-
tory accuracy requires very few infor-
mation units. .\ preeision of one part
in a thonsand requires onty tive bits of
information. a small amount indeed
when compared with the communica.
tionr of langnage, Tt is roughly equiva.
lent to the information in a single letter
of the alphabet. Furthermore. the rate
of information is also small in echo
ranging. The target range cannot
change fast. and the rate of change is
fairly slow. It is not necessary to re-
peatl the measurement at very frequent
intervals.

From the viewpoint of information
alone. the measurement of  distance
should he easv. providing the medinm
i< snitable  for propagation of the
waves.  Unfortimately, however,  the
medinm does not cooperate, It imposes
a limit on the intensity of the radiated
~ignal. and it adds clutter or reverhera-
tion and various other Kinds of noise to
the returning echoes,  These adverse
influences  redonce the probability  of
performing the measurement correctly,
The measnrement must he repeated
many times to place confidence in the
result.  In the language of information
theory more bits of information must

*From a paper presented at the annual
sl National  Electronics Conference in
Chicago.

TeleVision Engineering, Jannarv, 1952
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Characteristies for

Distance

By FEchoes

by LAURENCE BATCHELDER

be transinitted to receive the few we
require.  In effect. the curve of Figure
1 must he moved to the right to over-
come noise,

Echo ranging differs from most forms
of communication in one important
way. Other svstems send a message
from a transmitter to a remote receiver,
The receiver never knows what mescage
to expect. In echo ranging. however,
the tranusmitter and receiver are side
by side. The message is some form of
modulation. usually by a single wave
train. aepeated at regular intervals,
The medium and the reflecting target
distort 1the message, but the distortion
is predictable to a large degree. The
receiver, therefore. knows quite pre-
cisely what kind of echo to expect. Its
only task is to determine when it gets
there.  The svatem designer is blessed

Figure 3

Value of the definite integral in equation ($) as a funchon of

Submarine Signal Division
Raytheon Manufacturing Company

with a freedom he conld not have with

ordinary communications. He is not
forced to accept whatever message a
customer might  preseribe, e can

choose his own message, and make it
a~ simple as he likes. On the other
hand. he must pay close attention to
time delays and keep them within close
tolerances. What kind of signal should
he nse for eeho distanee measurement ?
That depends on the circumstances,
When we pick 2 messenger for a trip
we consider how hard the going will be.
and how precise an answer we want
brought back.

Echo Depth Sounding Example

Eclio depth sounding has heen select.
ed as an example, because its problems
are comparatively easy to analyze. Iis

normalized time. for the case d —0.01 bel. The directivity is that
of a circular piston with beamn widths as noted,

Measurement

two hasic requirements are comnum to
all forms ot echo ranging:

(1) Suflictent signal must be trans.
mitted to enable the echo to be
deteeted throngh ambient noise,
The charaecter of the signal mnst
permit the requisite precision in
depth measurement.
Fortunately. in depth sounding  these
two requirements o not conflict.  The
~ound is not greatly attenunated in shal-
low water. and extreme precision is not
needed in the deep.

One can say intuitively that accuracy
requires the wave train to have a rectan-
gular envelope.  \ vardstick with a
rounded end would not he very useful.
M1 course, with practical circuits a
truly rectangular envelope can never be
attained.  But. let us overlook snch

(Continued on page 34)

Figure 4

Composition of the transmitted signal and the resulting echo

response.
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(Below)
TYPICAL TV SYSTEM layout at a station.

Video Swtching
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video Control ond]

Distribution
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Turntoble
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T gl

Control Center

Audic Control ond
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0.0 ~ MyMitude of Audio Circuite

THE SYSTEM OF TELEVISION is compli-
cated. so complicated that the problem
of operating the equipment on a com-
mercial basis requires serious consider-
ation. As a first basic rule of opera-
tions. it may be stated that the closest
pussilile  cooperation between all per-
sons fnvolved is the prime requisite!
The number of required 1o
stage a television show is tremendous.
The personnel requirements  {(not in-
chuding behind-the-scene personsy looks
almost like a telephone directory!
They ineclude: (1) Producer. (2)
actors. inchuding orchestra et al. (3)
program director. (1) azsistant program
director. (3) technical director, (6)
camerya control engineer (1 per 2 cam-
eras), () camera man (1 per camera).
(81 light direction engineer. (9) andio
bhoom man. (10} camera dolly man.
(11) andio-control engineer. (12) mas-
ter-control  supervisor.  (1.3)
contro] operating personnel. (1) trans-
mitter engineering staff. (43) floor di-

persons

master-

rector (stage erew directory, £ 16) video
recording personnel, (17) cleetrician.
(18) <stage hands and (19) projection-
ist.

Behind the seene operations inelude:
(1} Maintenanee of television equip-
ment. (2) arnt department, (3) carpen-
try. [ 1) scenie painters. 1.5) filmeservice
department. (6) writers. (1)
sound effects, (8) music arranging and
rescarch or elearance. and (9) continu-
ity research (clearance),

It is important to note that each in-
dividual on this team plays a vital pan
in the rendition of high-quality tele-
vision productions.  Netors mnst be

seript

16

flexible with respeet 1o the speeial re-
quirements imposed on television: ex-
perience in radio. stage. or moving pic-
tures i helpful. bat by no means a
criteria that great effort is not required
True, many technigues
have been borrowed from the foregoing
industries. but in the art of TV they
are conthined into a fast moving  se-
quence of production that has all the
spontaneity of radio. plus the scintilat-
ing appeal of the stage with alwavs
the background thanght that there can
be no retakes.

In generall the producer develops the
format of the production and releases
the details to the program and teehnical
directors,

The program director (I’1)) and the
teehnical direetor (TD) are the two
persons who are direetly  responsible
for the oserall quality of the show:
therefore the greatest possible amount
of cooperation must exist between these
two persons. each recognizing in the

in television.

other his experience and background
in his respective post,

The program director mnst have a
firm understanding of the basic motif
of the production, he must be able 1o
wet the most st of the actors. he must
be capable of giving direction= to those
with whom he works in g coneise and
aceurate manner. and he must he ahle
1o cope with emergencies,  He must
also have an appreciation of photo-
graphic composition and be capable of
planning. in advance. the proper lenses
and camera angles to produce the effect
desired.  This director must have a
keen sense of pace and timing. He

www americanradiohistorv.com

Organization of

must al=o have a sense of the dramatic:

recognize  situations  with  respect 1o
movement,  pathos.  tragedy. comedy.

and 1o injeet in his direction the mood
jeeling required.  In general. it may
be said that the program director
shoutd have an acute realization of ar-
tistic values and in addition have a
personality which tends toward the ex-
trovert.  Further. he must be willing
and capable of recognizing the limita-
tions of the television system,

The teehnical  director  must he
equally a specialist in his understand-
ing of the technical aspeets of the pro-
duetion; he should have an understand-
ing of the overall television system
trom ecamera to receiver. and he must
have the fll cooperation and respeet ol
thuse with whom he works 1o get the
hest possible pictures,  He must under-
stand the problems involved in the use
of different tyvpes of image orthicon
camera tubes, and the manner in which
lighting sources affeet the apparent
transformation of color to an equivalent
grey tone or brightness. He must be
in a position 1o advise the production
department on the effect of different
types of makeup and scenic coloring. He
must not only know the effeets of differ-
ent light sources on the particular cam-
era tubes and the effect that will be pro-
duced by varions colors. bt the guan-
tity of light required for base lighting
and the amount further required for
producing highlighting «ffects. He must
he familiar with basie lens details with
respeet 1o distances and arvea of field,
In addition. he must be equipped (in
background) to recoenize. analyze and
localize fanhs in the camera equipment.
and even to antieipate dificehy based
on eapetience. He must be capable of
coni-

recognizing  good  photographic
position. The 71 i~ the person respon-
~ible for the entire teehnical exeellence
of a particular production, It i= his
responsibility to delegate duties in a
manner ~uch that the most efficient
technical produet may be attained. The
TH must have a basie understanding of
atl production problems to evalonate
better the problems concerned with the
show. 1t is also the T vesponsibility
1o maintain a spirit of cooperation and
decorum between his erew and all other
persons involved which will result in a
most harmonions operation,

W heve special effects are advantage-
ous. the D and TD must mutually dis-
cuss the problem and decide upon a
contse of action ; the T1) should arrange
the technical details such as camera
position. lens stops, light positions and
intensities. colors. filters, ete.. ete. The

TeleVision Engineering, Juanuary, 1952
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SYSTEM TV

by G. E. HAMILTON

Eastern Division TV Engineer

American Broadceasting Company. Inc.

Part 1 of Two-Installment Discussion . . .
Analysis of Responsibilities of Per-

sonnel in Typical Station, Which In-

(Below}

TV SINGLE-SIDEBAND transmission elements resulting in a
linear frequency-response characteristic,
ideal video frequency response of a TV transmitter. The plot

In (a) appears the

in (b) illustrates the ideal rf-if {requency response of the re-
ceiver. In (¢} appears the ideal video-response characteristic

of the overall TV svstem.

Aalalivd Amliluds
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]
Moduloting Frequency
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Rliikslind AFmpli fudd

cludes the Program and Technical Direc- 8 '

tors, Camera-Control Engineer, Camera
Man, Light-Direction Engineer, Audio
Boom Man, Camera Dolly Man, Floor

Director and Master Control Operating

Staff.

effect ~hould then be studied by both in-
dividuals and agreed upon mutualy as
to satisfaction or non-=satisfaction.  Due
to  the complexity  of
the system it is imperative that a spirit
of cooperation exist at all times, There
should be a desire on the part of both
directors to develop new and unusual
effects  which may be experimented
with. to add variety to the overall pro-
duction. At no time should vither per-
son adopt the pusition that i1 won't
work—maybe it will!

The floor manager assumes the re-
sponsibility of keeping the entire show
on a smooth running basis: he directs
the placement of scenery and light se-
quence, camera position. actor position,
et al. He must be capable of handling
emergencies and taking direction fram
both the PD and TD. as the case mav
dictate.

The video-control engineer must have
a basic understanding of the TV system
and especially must he be familiar with
the equipment direetly associated with
the production: namely. he must under-
stand the camera and eamera-control
circuit functioning. the purpose of in-
dividual circuits, and the effects intro-
duced due 1o failure of any of the com-
punents,  Further. he must have a gen-
eral understanding of associated equip-
ment such as syne generators, generator
locks. wave-forming gear. stabilizing
amplifiers. distribution amplifiers, all

technological

TeleVision Engineering. Junuars. 1952
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tvpes of monitors, power sapplies. elc.

In addition. he must be capable of
nsing measuring equipment for the de-
termination of video signal levels, de
vnllagr megsurements,  de  current
megsurements,  termination measure-
ments, ete. In general, it is the re-
~ponsibility  of the
(unless otherwise directed by
the technical director) 1o assume all
responsibility for equipment operating
aceording 1o basic standards as adopted
by the organization. He must be
capable of obtaining the best possible
pictures under the eonditions at hand;
they are infrequently ideal.  He must
anticipate requirements,

He is direetly responsible 1o the
technical director, and works directly
with the camera men to coordinate the
functioning of the camera with its
camera controb unit.  He also works
directly  with his signal termination
tmaster control or other) to establish
the correct operating standards,

The camera man is. of necessity, re-
quired to know basic television svs-
tems” philosophy. plus specific detaited
information  coneerning  the  camera
operation  (not necessary theoretical) .
He works directly with the video con-
following detaited in-
structions concerning camera alignment
and adjustment. N s further his direct
responsibility to keep the camera in
focus. and to set his lens stops accord-

video-control  en-
gincer

trol engineer,

www americanradiohistorv.com

ing to requirements prescribed by the
production; the lens stops having been
determined during rehearsal.  Since the
camera man deals directly with the
artists, it is essential that his person-
ality be most pleasant and non-argu-
mentive: he must also be neat in ap-
pearance.  Basically, he must also have
an excellent sense of pix composition:
have the alertness of mind and memory
to keep one step ahead of the director,
have team spirit to work closely with
other cameraman, and be physically
well eoordinated.

The dolly operator assumes the re-
sponsibility of having the camera in
the right position at the right time: it
is further his funetion to keep the vari-
ous cables in an orderly fashion, so
that a minimum time is required for
camera movement and. in  case of
equipment failure, making it necessary
to substitute camera positions. The
position of the dolly operator must not
be underestimated. since a failure in
this function may completely ruin an
otherwise satisfactory production.

The light-direction engineer. or other
person o designated by the technical
director. is responsible for directing
personnel on the handling and place-
ment of lighting equipment. It is his
responsibility to work in accordance
with the requirements of production.

{Continued on page 31)
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RCA High-Po%Q{ V- Amplifier e

= ’- T1-25A1 delivers 25 kw,‘Chumu'ls,}k“.’/‘

111111 H delivers 20 kw,-Chainels 7 15 13.
hing

Each is shi ith mate éb(q'l ampli-
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3 ampliiers for VHE

@ An economical method for raising power
to maximum provided by FCC

® Saves about 50% as compared to cost of
a complete transmitter of same power—
protects original investment

Requires a minimum of extra floor space

RCA Television Engineering leads
the way with air-cooled 25/20-kw
amplifiers that you can add to your
“S kw"—teithout disturbing present
facilities. They provide power out-
puts up to 200 kw (ERP) when used
with an RCA high-gain antenna.
And because your "5 kw" becomies
your driver, your original transmii-
ter investinent remains intact! Sav-
ings are substantial—nearly 5( per
cent as compared © a new trans-
mitter of equivalent power!

Typical 25-kw conversion —one of many
different arrangements showing how RCA
high-power amplifiers can be added 10 a
“5 kw” set-up.

REAHBUilding-Block” amplifiers

are designed for use with all RCA

Type TT-5A transmitters —cao b
aished-foroptration with other

"5 kw's” meeting FCC and RTMA
specifications.

For complete details, call your
RCA Sules Representative.

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT CAMDEN.N.J.

e

JW—
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TV Awudio Facilitios

(Above)

MASTER-control panel!, which features a row of controls fors
monitor selection, vu meter selection and range, master and
sub-master gain control and monitor volume control,

(Right)

SHELF for plug-in equipment® which mounts trays to accom-
modate up to six preamps, lour program-monitor amplifiers, two
power supplies, or combinations therec! in seven inches of

rack space.

IN rien kAt bars o vl video re-
ceived the major share of attention and
sound wax olten neglected, It was com-
mon to assign the more capable per-
~onnel to video operation and more or
fexs let the andio 1ake care of itself.
fHlowever, there has been a complete
turnabout and currently more emphasis
i~ being placed on audio, Perhaps those
in TV are beginning to agree with the
motion-picture folks that good sound
can be ot substantial help to a weak
show, and poor sound can spoil an
otherwise good show by its unpleasant
distractions,  After all. TV like the
movies i~ a blending of the talents ol
~lght and <ound, With the best of hotl
maximin enjovinent can be achieved,

The improvements are the result of
more attention to details and not neces.
sarily to any major ntew developments,
Sucl factors as microphone placement,
more attention to proper control-room
operation and carefully-planned instal-
lation and maintenance of equipment
have all been found to account for a
share of the trend o better audio in

Ty,
The Studio Console

A most important fink in the TV
audio chain iz the studio contro} con-
sole. TV control consoles must have
bhotht more and vet simpler {facilities
than radio operators
<hould he gble to control more micro-
phllnt‘.-' with [wss vﬂnl'f. e lms to

consoles,  sinee

20

switch to tarntales, projector sound.
networks and remote lines with a mini-
mum of confusion. The TV audio oper-
ator must not only manipulate his way
through wore complicated shows, but he
nust also blend his talents with other
participants in the production of a
~how. He is subject to instructions from
both the producer and video technical
director. He must be in communication
with the studio microphone hoom oper-
ators, projection room and other sonrces
of audio program material, s console
must have more of the basie facilities
and fess of the frills that have crept
into some AM and FM consoles,

[ large stndios, the TV conzole is
required to provide for grouping of in-
puts through sub-controls, It
likely to have to use the console for
echo and sound-effects tilters, To effect
greater realism perspective and dialogae
To sim-

is also

equalizers are often needed,
plify operation. colored or color lighted
controls are employed; they can signify
particular functions or grouping.
Circuit-patchinng  panels have  heen
found useful; however, they are located
away from the control panel since
patching during the program, with it~
possibility of errors, is undesirable,
These jack fields do facilitate special
setups or emergency equipment substi-
tutions. Jacks mav be of the two-circuit
tip and ~leeve type or the three-circuit
type with tip. ring and sleeve construe-

MGLE TC22 00 MGUED P28,
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by W. W. DEAN

Broadeast Studio Engineering
Electronies Division, General Electeie

tion, depending on the user’s prefer-

ence.  Normalled  through-connections

are widely naed in either case,
Interconnuenications

Some form of contact must be avail-
able between almost all personnel in
the TV studio. An infercom systen, to
permit convenient direction of a large
~how. olten surpasses in number of
components and system complexity the
entire program audio layout,

During rehearsal of a TV show reg-
ular studio talkback speakers are used,
However, all studio personnel who must
receive direction during the show are
equipped with  headsets, which serve
three purposes: (1 Keep talkback out
of program: (2) permit transmission
of many messages at the <ame time to
different people on the Hoor: and (3)
permit reception of program cues as de-
~ired,

In  addition. many headsets  are
equipped with microphones for com-
munication back into the control room.
In one instance, it is pecessary to have
communication between camery, camera
rach and control desk during mainte-
nance periods. Two-way communication
must atso be used in remote TV pick-
ups between camera locations and the
mobile studio truck,

In large studios wireless svstems have
been found effective permitting contact
to production personnel on the floor,
Such svstems can also be used to cue

TeleVision Engineering, Januars, 1952
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Report on TV Studio Audio Discloses that Facilities, Hereto-
fore Neglected and the Butt of Sharp Criticism, Now Accepted
as a Vital Factor in Picture-Sound Transmission, With Labs

and Manufacturers Striving to Produce Equipment That Will

Assure Quality Results.

actors where memory fails. These are
usually high or low-frequency trans-
mitters with miniature receivers carried
by studio personnel. and supersonic
systems employing miniature earpiecc
receivers.

A mixture of standard broadcast pro-
gram equipment. public-address com-
ponents, and telephone parts are em-
ployed in intercom setups. They are at
once intercom, interphone, talkback and
cue. all tying in the activities of a large
numher of people. each with an im-
portant job to da. to keep the show
moving.

In the Studio

TV studios use hoth fixed and mov-
able microphones. 1t is common prac-
tice to permit microphones to he seen
on variety type -hows. However. on
dramatic shows the microphones are
generally mounted on hooms which are
moved about so that they are in the
sound range bhut just out of the picture.
Hidden mikes are sometimes used. but
are not favored because the motion of
the actors causes severe level changes.

Sound pickup in TV has heen found
to be more of a problem than in the
movies, since TV does not aflord an
opportunity to take the picture at one
time and dub in <ound under more ideal
conditions.

In TV the microphones have heen
much the same as those used in broad-
cast stations, except that their location
and mounting are different. The old
familiar ribbon bidirectional mikes and
the cardioids are still used, but the
modern small slimline mikes used on
stands or as hand mikes are hecoming
increasingly popular. Smaller, lighter
mikes with relatively high-output level
are receiving more and more attention
in research and production.

The high-output requirement has
placed a severe =train on preamps.
forcing a change in the modern high-
output level types. The point has heen
reached where it is possible, in a high-
intensity sound field, to read mike out-
put directly on a vz meter and get a
respectable loud-speaker level out of a
miniature 40-db gain preamp. At the
other end of the range, it is still neces-

3G.E. BA-1-F. «G.E. BA-12-C. *G.E. TC-22-A.

TeleVision Engineering. January. 1952

sary to deal with —80 pu output from
some microphiones under soft-speaking
conditions: thus il is necessary to design
preamps for a very low noise level. only
a few dh above the thermal agitation
threshhold of 132 dh.

Special Effects

The special audio effects in television
consist of echo chambers. special filters.
recorded effects. and studio-produced
sound eflects. Echa chambers are
mainly reverberant rooms equipped
with speaker and microphone. con-
trolled from the studio console. Lately,
magnetic-tape echo machines have heen
used with some snccess.

Filters are generally combined ad-
justable highpass-lowpass types. al-
though some feature peaking and re-
jecting circuits.  For ahout every
distortion of sound desired by producers
there is a filter combination. The filters
can be pre-set or adjusted during the
show. Bypass circuits to effect the
proper balance hetween filtered and
normal sound are used.

It is frequently more convenient to
record the desired effects in advance
and then weave them into the show.
Conventional broadcast turntable equip-
ment can be used for this service. as
well as to provide musical background.

Some studios have an interconnection
between camera switcher and  audio
console to provide special audio effects
when a certain camera is selected. This
system has possibilities. but has not vet
heen widely adopted.

Master Control

The TV master-control rooms fall into
two broad classifications: (1) Those of
small or moderate-sized stations where
<ome program production is carried on
and output switching plays a minor or
at least straightforward part, and (2)
those of large stations or networks
where output switching. or dispatching.
plays a very important and complex
role.

To fit the need of modest stations.
where conservation of space and man-
power is important. the audio and video
switching should be combined on a
single control panel and they should

www.americanradiohistorv.com

PLUG-IN PREAMP? which uses 5879 low-noise

miniature tubes. It has an output level of +18

dbm, with less than 2% distortion, and a

noise level of better than —120 dbm. It may

be equipped with bridging volume control
and meter connection.

he separately switchable. With one re-
cently-designed unit of this 1ype.* one
man can perform most of the necessary
eontrol and switching functions in a
«mall TV master control room.

The panel provides switching of five
aural and visual inputs to either of twoe
outputs. Full aural and visual moenitor-
ing of all these circuits are also afford-
ed. A level control for a local mike i~
included ; the mike thus may be switched
to announce position or to a bank of
intercom selector switches. The panel
also features two sets of projector con-
trols. which may be used with synchro-
lite projectors. One combined audio-
video fader with the video clip-fade
«ection routed to an associated stabiliz-
ing amplifier is also included. There is
also a separate video clip-fade poten-
tiometer control. with a second stabiliz-
ing amplifier. In addition, a separate
audio attenuator is provided for control
of andio program bus level.

In the large master-control rooms
where output switching is of major im-
portance. the program origination and
output switching function must be en-
tirely separated. Often. the input con-

tContinued on puge 32)

PROGRAM-MONITOR AMPLIFIER* which as a
program amplifier, provides up to 1 watt with
less than 3% distortion. As a monitoring
amplifier it provides 8 watts at 1% and 15
watts at 3% distortion over the 50 to 15,000
cps range. Its output stage may be equipped
with a variety of tubes including 6VEs, 6LGs,
and 5881s. Its gain may be set to 56 or 71 db.

21
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Figure 1 (right}

Block diagram of conversion equipmeni® as
used with 5-kw transmitter.

Figure 2 {above)

External view of low band amplifier for
channels 2 to 6.

IN THE LIGIIT OF THE erp increases
granted vecently by the FCC to operal-
ing TV stations power conrersion has
assumed g new importance in the in-
dustry. For the TV station on-the-air.
which began life on a small ~cale. it ha-
become  possible 1o raise it effective
radiated through
rather than throngh a completely new
in~tallation,

power conversions,

Using conversion units! with a 3-kw
transmitter as a driver. it is possible
for a =tation to muhiply its transmitter
power 1 oor 5 times. depending upon
whether the channel in use is low bandl
or high band. Thus, a tran=mitter with
a 20-kw output. nsed in conjunction
with a O-hay antenna and an average
length of dine could give an erp of at

22
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HY Power Bias Supply Bi08 Supply HY Power
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7- 6ASTC
6-673 1-3R4CY 1-6SHT 6-673
i-003
1-0a3

least 100 kw. With & 12-bay antenna.
the erp would hecome at least 200 kw.

The advantages of higher power are
ohvions,  The station gets  inereased
coverage with its signal. plus  better
signal-to-noize ratio in the  picture.
More effective use of indoor antennas is
possible in the reception area. and there
is less receiver oscitlation interference.

A block diagram of the conversion

'RCA TT-250L ad TT-200H com ersion
cynipments are  high-power amplifiers for nse
with 5-kw televi-ion trans-mitters. The TT-23Al,
operates o _chinmels 2 through 6 and w;ll pro.
vide up to 23-hw peak visual power and 12.5.kw
aural pawer, The <20A0T operates o chan.
nels 7 ahrongh 15 and will sapply up to 20.kw
peak visual power and B hw aneal power. Thew
equipment~, desiencl primarily to oper i
the RCA T AN television transmitter, ¢
farnished for nse with ather 5-kw television
transmitters mecting FOC anldl RTMA  cpeei-
Aeitinns,

-

svstem appears in Fignee 1. The in-
ternal circuitz of the 5-kw driver are not
changed. The video and audio signals
are fed 10 the driver and the modula-
tion oecurs in this unit. The rf output
from the visual driver is fed to a class
B linear amplifier. The aural amplifier
i= similar to the visnal amplifier exeept
that it mav be operated class €. since
the sound carrier is frequeney modu-
lated.

The power and control  equipment
for the amplibers are housed in four
cabinets whieh mateh the eabinet of the
hase transmitter. These cabinets may
he placed either in line with the trans-
milter or at right angles.

The rf eircuits are housed in two
cvlindrieal cabinets iHustrated in Fig-

Figure 3

Closeup of 20-kw amplifier showing cluster of seven air-cooled

5762 triodes.

Figure 4

Simplified equivalent circuit ot the low.band amplifier.

7-5762's

www americanradiohistorv.com
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CONVERSIONS

by

F. E.

Broadeast Transmitter Engineering
Engineering Produets Department
RCA Victor Division, RCA

TALMAGE

How to Modify Operating 5-Kiw VHF Stations to Secure Up to 200-Kiwe ERP Qutputs.

ure 2. The units for the visnal and for
the aural amplifier are mechanically
atmost identical.

The lower rectangular section of the
amplifier unit houses the blower. fila-
ment transformers. meters and tuning
controls while the npper evlindrical
section contains the tubes and rf cir-
cuits.  Air for cooling the tubes s
drawn in through two filters on the
~ides of the bottom section and is ex-
pelled out the top of the unit.  Access
to the tubes ix obtained through four
hinged daors near the top of the unit.
\ reflectometer and monitor civeunits are
contained in a separate nnit which may
be inserted in any convenient place in
the output line,

Cirenit Description

The visnal 7§ amplitiers tor hoth the
low-band and the high-band equipments

cach  employ  seven 3762 air-cooled
tubes”  operating  in parallel in o a

crounded grid circuit. The tubes are
placed in a cirele as shown in Figure 3.
The aural ainplifier also contains seven
5762 tubes in an almost ddentical eir-
it however, the filaments of 1wo of
the seven tiubes mav be turned off if
desired, leaving  only  five  operating
tubes, The gencral appearance of the
I and high band units are similar.
bt the internal  cireuits necessarily
differ in zeveral Important respeets,

Low-Band Amplifier

The plate tank cirenit. as indicated
in Figures Foand 5. 0s tined by L.
\< will be noted in the cut-away view,
this indietance i< a coax tank formed
by the onter shefl and an inner eylin-
der. and varied by a <horting har lo-
cated below the tuhes, The shorting
har is motor driven and controlled from
the front panel. The output transmis-
~ion line is hrought up through the cen-
ter of the tank and coupled to the plate

Rt A,
RCA TT-25AL/TT-20AH. **RCA TT-254A1

Fig. §

Cutaway view of low-band amplifier** show-
ing ri circuits.

TeleVision Enginecring, Juanuary, 1952

cirenit throngh a variable capacitor, €.,
This capacitor is also motor driven and
controlled from the fromt panel. What
is equivalent to a sceond tuned circuit
is tormed by inserting a shunt capacitor.
¢ .. in the output transmission line ap-
proximately one-quarter wave from C..
This secondary cireuit is tuned hy <lid-
ing the €. capacitor along the line.
The inductance. L. shown in the
equivalent circuit is actually the first
quarter wave of the ontput transniission
line. By a suitable selection of the value

of the €., capacitor and proper adjust-
ment of the coupling capacitor. ... a
hroadband Hat-topped circuit can De
obtained, as illustrated in Figure 0.
The optimum cirenit has been found to
be 8% to 10 mc wide between half
power points and almost flat over the
6-me channel,

The input or cathode circuit 1= also
essentially a coax tank circuit, tuned by
a shorting bar shown near the center of
Figure 5. just above the tube level. In
the equivalent circuit this is shown as

CION = CIO7 e,
INPUT COUPLING

TQ -INPUT TRANSFORMER

_—=TI0-WPUT

TRANSFORMER

- T
L 40 - INPUT TUNING

-~

|
L

l __—ca0-outPuT covrLing

- L 10 - PLATE TUNING

——= L 30 - QUTPUT TaNK

~CI0-QUTPUT TUNING

www.americanradiohistorv.com

23


www.americanradiohistory.com

Cutput Line,
515 Ohms

l— Chonnel width __l
120 T T
Picture 4 Mc
Corrier -+ R
M |1t
100 7 v\
/

. 8o / Input Line
14 T20nms
[ ]
i / \
AN/ \
o
o
-
e
- 40

20

o
- 78 80 82 84 86 90 92
Frequency - Mc

Figure &

Curve showing lypical response of low-band amplifier output

circuit for channel 6.

a variable inductance (L.).  Beecause
of the high input capacity of seven tubes
in parallel 1his tank is actnally nech
less than a quarter of a wavelength
long. A large part of the induetance is
formed in the tuhe and by the tube
leads. The input line is fed through the
center of the cathode tank and is con-
nected in series with the input cirenit

at a low impedance point.  To match
this impedance to the 72-0hm line frotn
the driver. 1wo quarter-wave transformer
sections (T, and T,,) are employed. In
the cut-away view these are shown built
into a 3%” input line by using the
proper size center conductors for the
(quarter-wave sections,

To allow for a variation in the tube

TI0 —
INPUT TRANSFORMER

_-~TO-INPUT TRANSFORMER
{vamiaBLE)

L20-PLATE TUNING -___
{inneR) ;

-~

L60"
SUTPUT COURLING

. —=C 101 - C IO
INPUT TUNING

LIO- PLATE TUNING
{ourea)

L30-OUTRUT Tank

~CIG-OUTPUT TUNING

Equivalent circuit

Figure 7

of high-band amplifier lor channels 7 to 13.

input capacity and for variation in feed-
through power. a means for making
some adjustment to the input coupling
must be provided. In the low-band
amplifier this has been accomplished by
adding shunt eapacitors, Cy and Cue-
These capacitors actually take the form
of seven coax capacitors. To vary the
capacily a myealex cylinder, which has
a dielectric constant of approximately 6,
is inserted between the center and outer
tubes. There are seven of these cylin-
ders. mechanically ganged together and
driven by a tuning motor. Since the
tube leads form a portion of the tank
inductance these capacitors are not
actually in parallel with the tube input
but are part way down the tank circuit,
where it has heen found that they serve
as a coupling adjustment and have little
effect on the resonant frequency of the
circuit.

A cut-away view of the high-band
amplifier is shown in Figure 8: the sim-

Figure 8
Cutaway view showing rf circuits of high-
band amplifier.
Figure §

Cross-sectional view of the variable-Z trans-
former used in the high-band omplifier.***

THYRCA-TT-2AH.

Posdmn of wendle ond Juter
Conguctor for MaRIMUM Lg

e

Potihen of mendig end Outer
Conduc tor for Wemumum g
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1nput
Tronstormer

Tronsmitter Amplitier

A\ [

Chonnel No. | & (Inches) B(inches) | 4 wovelength
2 2 25 1033 \
3 101 5 934 .
[] h
4 175 77 855 " e
5 141 45 743 it
6 125 29 693 oy J
Figure 10 (left)
Table and drawings illustrating length of line between driver
and 25-kw amplifier. and several ways of running the line
a to obtain the correct length.
2
Tronsmitter Amplifier Trongmutter Amplitier Figure 11 (above)

Overall frequency response of the low-band amplifier. including
the driver of the 5-kw iransmitter. Measurements were made
on channel 2 with side-band response analyzer.

plified equivalent civeuit appears in Fig-
ure 7. The general appearance of this
unit is similar to the low band unit. but
the circuit actially differs in several im-
portant details. Because the operating

of a mutual reactance. lL... forms the
necessary clements of an over-coupled
broadband circuit, whose response is
equivalent to that shown in Figure 6
for channel 6.

are variable and when mechanically
ganged together serve as the input tun-
ing control.  This cathode circuit is
matched to the 72.0hm input by twe
quarter-wave transformer sections in

series. T provide for an input coup-
ling adjustment one of the transform-
ers (Te) is constructed so as to have a
variable characteristic impedance as the
suter shell is rotated through 90°.

frequency is much higher. it would be
impractical to use a simple quarter-
wave concentrie line tank similar to that
used in the low band amplifier. since
there would be little or no tank eircuit
left outside of the tuhes themselves. To
overcome this. two coax tank circuits
are employed. One of these tanks is
inside the other. as shown in Figure 8.
These function as inductances in par-
allel and thus raise the effective reso-
nant frequency. In the equivalent cir-
unit these inductances are L, and La.
The output is coupled to the inner of
these plate tank circuits across a shunt

The cathode circuit. like the plate
circuit. cannot he a conventional quar-
ter-wave tank, because the first low im-
pedance point will occur on the tube
straps. To compensate for this extra
inductance of the straps. seven coax
capacitors (Ci to Ci;) have been con-
nected in series with the tube leads, in-
stead of in shunt as was the case in the
low-band amplifier. These capacitors

Power and Centrol Equipment

The control equipment is of conven-
tional design. An instantaneous trip
(Continued on page 33)

Figure 12
FLOOR PLAN showing siraightline arrangement of low and high-band amplifiers.

inductance. L. 'Tu preserve.the circuit o Y Y I AT TRRRY AT s tsd fet it L il L LLL
symmetry this inductance is actually y RS- woll o 2
made up of seven small adjustahle RS ond Tona eiows’0h3 Yank 7
shorted transmission lines. connected in 1_ ; o4 2 o Loos 7 |
. 5 B - " ter |-24™ tigial pe-od™ Y .

parallel and located on a circle just in- o & Coorer [ 2% Tleattor-| Sidubana e
ide the inner plate tank. Like the | . e I W) T
side the !nner plate tank. 1Ike the low- 150" voghy "% a2 B4 ]
l)a!ld unit, the secon(!ary or output cir- !_,..‘ua'.‘-l P—SB)“ﬂ
cuit is formed by inserting a shunt A /
capacitor. €y, in the output transmis- i - - . ;ml
sion line and is tuned by sliding this Aurol |IEE *l“£ e e ek ir‘ Yisuol jRower, [}

. - iControl k! e i : x Contro) |Supply
capacitor along the line. Because the ond S s 1o ER| and | ond

. . . Distri g o ] Destrib. | Fitter
Iwo circuits are coupled at a low impe- T ]
dance point, this capacitor is located < R \/ ol R A L \("/
approximately  one-half wavelength ey ‘J_ 1o 200 PO PO |
along the line. This secondary circuit, Ll e S
coupled to the plate circuit. hy means T TR | zo".l
Mycalex 400 and Mycalex K-10 {compression 1— . i
molded grades), Mycalex 410 and Mycalex 36" [ 44" Monitoring Equip.
410X (injection molded grades), glass.bonded 3 . Racks
mica insulation, are products of the Mycalex _ L . =
Corporation of America, 30 Rockefeller Plaza, B -
New York 20, New York.
TeleVision Engineering, January. 1952 25
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RADAR

Target Measurements:

Part 1I¥ . . . Transmitter-Receiver Characteristics

by RALPH G. PETERS

REVIEWING THE TARGET RADAR trans-
mitter, In the initial installment last
month,* jt wax noted that o 2K39
kylstron, used withina Pound system
of Trequency stabilization, was adopted.

Basically the system features the use
of the imaginary component of the re-
flection coeflicient of a standard cavity
as an error signal to control the Kly-
stron frequeney. A further degree of
stabilization was obtained by operating
the 2K39 in an oil hath maintained at a
controlled temperature (1107 = 1° F),
It was found necessary to operate the
bath continuously to aveid the ditheul.
ties of hysteresis in the Klvstron opera-
tion, lLe. with constant vohages. the
necillator would not return to the same
frequieney when the temperature was
vyeled from 1H0° F to room tempera-
ture, and then back to 110° F. By a
careful seleetion of oscillator tubes, a
power output of 100 milliwatts was
found to be obtainable over the entire
2K39  frequency range of 7.500 10
10,300 me.

Measurements with the system indi-
cated that a 3-ke deviation of the oseil-
lator frequency would just produce a
detectable  unbalance of the hybrid
junction.  The drifts of balance which
acenr at the present time were found
10 he due 1o the effeets of temperature
on the impedances of various parts of
the equipment associated with the oscil-

Calibration Procedures . . .

lator. rather than to the drift in the
o<cillator frequencey.

Reeceiver

In the receiver. there was ineluded a
crystal mixer with a 723/AB Klystron
local oscillator. with a bandwidth of 2
me, a sensitivity equal 1o 125 db below
one milliwatt. and a dynamic range
equal te about 60 dh.

In leu ol an afe system. it was de-
cided to superimpose a 6.3-volt ac volt.
age upon the repeller vohage of the
local oscillator so that the oscillator
could sweep through the correct fre.
quency 120 times per second.  Thus.
the ontput of the second detector is a
pitlze signal having a repetition rate ol
120 eps and a ~hape eorresponding 1o
the bandpass characteristie of the re
ceiver.

Coutinuning an analysis of the re-
celver, the report said that the second
detector is followed by video amplifiers
and an integration uetwork, the com-
hination of which produces a de volt-
age which. in turn. is fed to the control
grid< of the first two stages of the if
amplificr for amtomatic gain control,
The integration network is followed hy
a de amplifier and a l-ma meter. 1o
monitor the receiver output,

A second outpnt from the second de-
tector s fed to a “scope*¥ (also used

GEOMETRY OF MEASURING cselup, which illusirates that the lrue elevalion angle ) of the shell
is a funclion of the azimuth angle ‘.

I 0:+90°

Sheil

Hill Surtoce

Axis ot Rototion

Tronsmitting
Horn
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Potentialities of System.

as a monitor1 and finally 10 the input
of a radiation pattern recorder.*** 1o
plot the receiver output,

The target rotation rate of 0.83 rpm
was found to be slow enough <o that
the time constants in the receiver pro-
thiee no error,

Target Swupport

The target support was noted as the
most difficult requirement ol the entire
project, Three specifications were et
up:

I The =upports and rotation meeh-
ani=mt had to give a return far be-
fow the minimum required from
the targel for an aetual measure-
ment.

7} The target had to be ~upporied

vigidly and in such a manner that

it aspect to the antenna would
be known accurately and could
he changed readily,

The 1arget

I amitorm.

3 rotation  rute should

The field of the antenna was explored
with a small horn =0 that the upright
support pipes canld be placed ar nulls
of the antenna pattern. The metal
pipes. which are |17 in diameter, were
=0 placed that they were iHuminated by
a power density of 22 db below the
power density at the target.  In addi-
tion. they were eovered with eleetro-
magnetic absorbing material which fur-
ther reduced the return by at least
15 db.

The antenna was pointed up a hill
tat an angle of 27.5° to the horizon-
tal).  Thi~ featnre was found to he ad-
vantageots for two reasons: (1) When
transmitting ap the hillb a free space
background could be obtained hevond
the hill erest tabout 3007 from the an-
tenna).  This reduced the possibilities
of refleetions from trees and other mov-
ing objeets which often are found over
normal level terrain. ¢2) The return
from the support pipes and sirings was
found to be considerably reduced sinee
al no time were the SUpport =irings or

I“.’:ml on Naval Research Lab Report 3860;
work on the problem i continuing.

*TELEVISION KNGINEERING, December, 1951,
*DuMont tape M1, ***AN/ARH-1.

TeleVision Engineering, January, 1952
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pipe~ normal to the antenna direction.

There was one dizadvantage of this
arrangement; the true elevation angle
# of the shell became a function of the
azimuth angle p.

fe was noted that the tuning stubs
atlow a long-time balanee of the hvbrid
junction even in the presence of return
trom undesired  (hackground ) targets,
if the return front the bhackground tar-
gets remains constant.  Onee. however,
the hybrid junction has been balanced
against the return from the background.
the report added. the of a
madel target into the field of the an-
tenna land ats consequent  ratation
with in general. change the illumina.
tinn ol the backgromnd. and destroy the
halanee of the hybrid junction against
the background,  The result is that the
totat unbalance of the hybrid junetion
i~ the sum ot the unbatance caused hy
the target itsell, and the unbalanee
created by changing the ithrination
of the background. Aecordingly, it was
pointed out. the error introdiced by
hackground will be direetly proportion.
al to it retur.

insertion

The target echo will
heat with the undesired return as the
target is rotated and. unless the magni-
tnde of the desired return greatly e
undesived  returm. measure-
ment~ will be inaccurate,  Deseribing
a cheek whieh can be made on these
factors the  report declared  that a
sphere can be rotated off center and
the veturn plotted.!  With small off.
center displacements, the sphere will
he illuminated equally by the antenna
pattern  thronghount s rotation and
should gne a constant return. Any
deviation from a constant retnim is a
meas<ure of the nodesired return. The
return will vary by about 0.0 dh.

coeds the

Calibration

The mn=t be calibrated in
order that the radial detlections of the
polar recorder may be tran=formed into
radar arca.  Suoch calibration can he
completed by the use of <pheres whowe
diameter- range from 57 10 127,

\fter the potar plots of the targe
are taken, ~everal <pheres. whose radar
areas are comparable with that of the
madel. are introduced into the field and
their patterns taken. The transmitter
i~ then shut off and a signal from the
signal throngh the
direetional coupler via a <econdary-
standard rf attenuator. and the relative
readings of the attenuator to produce
discrete ~teps of defleetion of the re-
corder are noted. This information witl
allow construction of a plot ot radar
area versus deflection for the range of
radar area in which the spheres lie,

=v=tem

senerator s fed

1Present Stutus of Model Measurements from
Missiles, Ohio State 1Tniversity Research
Foundatior, Report No. 235-1; September, 1946.

TeleVision Engineering. January, 1952

GLYCERINE

ain TV

by MILTON A. LESSER

Concluding Installiment Covering Use of Glyvcerine as

Wire Insulation, Binder for Split Mica and Bonding of

Rubber to Metal Bases.

ALeyp REsivs with its high content ol
glyeerine are extensively used in TV
manufacture.

Vikvds. for instances are important
camponents of insulation for wire, Their
ability ta tmpart resistance, toughness
and flexibility to insulated coatings for
conductors 1 widely recognized. -
with ather coatings. the alkvels are come.
times combined with other resins to oh-
1ain desired characteristics.
sulated wire coating, featuring  high-
dicleetrie strength, there appears mela-
mine-formaldebvde resine ethyl cellu-
oib-maoditied

tn one in-

lose and castor glveery]
phthalate resin.

Outer coatings or lavers on cables
may al=o utilize alkyvd resins. e<pecially
where specific properties are required.
In one instanee. an alkvd has heen nsed
i formulating an outer semi-conducet-
ing coating for high tension electri
cables.  lu another. a modilied glveeryl
sehacate resin has been emploved i
the composition of a flexible. hizhly
heat-resistant coating.

Plasticized ester gums are also nsed
in insulation. They can replace asphalt
saturamts and stearin piteh employed
for weatherproofing fibrous coating on
conductors and are said to be particn-
larly advantageous when used as under-
coatings for colored lacquers. hecause
no black color shows throngh when the
lacquer coating hecomes damagged.

The snperior adhesive characteristies
of alkyd resin coatings also aceonnt for
their usefulness as binding agents. For
example. the alkvds have loug been
nsed as bhinders for flake. powder and
<plit mica to produee insulation of high
diclectric strength, In addition  to
their use with mica. atkyds have bheen
incorporated in fast air-drying adhe-
sives for assembling parts and coils.
\tkyd binders have proved effective for
attaching bases to large tubes, and in a
recent development. a glyceryl phtha-
tate resin has served as an intermediate

www.americanradiohistorv.com

laver to permit a svnthetic rubber to he
honded to metal bases,

Although  the  glveervl  phthalate
resins have not been extensively  em-
ploved in making mobded articles tor
TV parts. several recent patents indi
cate that this field of application may
be an expanding one in the near future.
One deseribes a number of heat-curable
compositions.  econtaining  atkvds  and
whyeerine - sebacic  acid  conden<ates,
whicl are suitable for molding. extrud-
ing. calendering and other forming op-
erations. ‘Fhe resulting shaped articles
are generally insoloble in organic =ol-
vents, nonreactive. tough. essentialtly in-
fusible and of limited thermoplasticity,
Another patent suggests that glyeerine
may be used in the production of alkvd
type casting and adhesive resin mate-
rials of superior water resistance and
cleetrical properties,

Bibliography

Watkin~. .
15:751: 1942,

Vetals and  Alloys,

BACK FROM THE KOREAN FRONT

I

Morris K. Patnesude (right), first electronics
field engineer to be assigned by the RCA Serviee
Company to duty in Korea, being greeted by
C. M. Odnrizzi, operating vice president of the
RCA Victor Division, on his return to Camden,
N. 1., headquarters fram the (ighting front.
Patncaude spent more than a year in Korea,
stalling and servicing radar equipment and in-
structing military personnel in its operation.
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TV Parts & Accessory Review

Instruments

Button Capacitors for UHF
Brrrron ceramic carvacirons. for rhf and
whf applications. with tiny dise capacitor
elements huried in a recess in the head
of a garden-variety threaded fastencr, have
been anneunced.

Button units are said to offer minimum
ground inductance of a fixed value, allow-
ing higher circuit gains to Le used: shield-
ing of the capacitor element by the outer
metal shell; and a short and radially uniform
bypass path to gronnd and Ing terminals
at tithe socket height 1o provide tie points
for multiple connections while maintaining
short. wniform lead lengths.

Units are rated g1 500 volts de in values
up to 1000 nmunfd. depending on character-
istics. Fonr thread variations are available:
self-tapping 6-32 thread. standard 6-32
thread with non-removabile lock washer,
and self-apping and standard  10-32
threads.—Types 305-C, 506-C, 507-(., 508.C ;
Spragie Electric Co., North Adams, Mass.

Sprague Electric Screw-Mounting Bution
Capacitors.

Rewmote Thermal Switeh
A THERMAL ~witcie for remote an-off con-
trol of auxiliary eleetrieal circuits i= now
available.

Switeh i~ claimed to featiure fast self re.
eveling, pure silver-tossilver contact, and
mechanical stability. Maximm load is 50
watts; actnating load minimum, 100 wans
at 117 v: actuating load maximum, 500
walte at 117 v, Vadel SW.T-1: The La-
Pointe Plascomold Corp.. ¥ indsor Lovks
(Conn,

>

Disk Ceramic Capacitors
AT sk cERAWIC Gveaattor with a high
K ceramic body is now being produced.
Dimensions are 156”7 maximum thickness
and 594" maximum diameter.

Now in mass production are .003 mfd
500 » units: Working volts, 300 volts dr:
test voltage, 1300 volts de; leakage re-
sistance, over 7500 megohmes: power fac-
tor, lese than 25% —J.Cap; Jeflers Elee.
tronics, Inc., Speer Carhon (Co., Saint
Mary's, Penn,

Ew. 4

JeHiers Disk Ceramic Capacitor.
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Selenium Rectifiers for Instruments

SELENIUM RECTIFIERS for instruments, fabri-
cated with a plate-stabilizing process which
is said to permit matching of the charac.
teristics of individual cells to provide uni-
formity within and between units, has heen
produced.

Rectifiers are available as half-wave.
center-tap, doubler, %;-bridge and bridge
types. Individual cells are rated at 10 v ac
input and 5 me dc oumput, but can be
had in input ratings up to 26 v ac and
output current ratings up to 1) ma de.- -
Alinisel; Elecironic Devices, Inc., Precision
Rectifier Division, 423 12th St.. Breokiyn.
N oY,

Minisel Rectifier.

Molded Resistor Tube Cap Counector
A HALF-WATT RENSTOR of any resistance,
integrally molded as a part of a tube cap
comnector, has heen announced.

Made 10 it 4" and 23/61" diameter
tube caps, the resistor is snnbhed and spat
welded right to the grid cap, then to the
lead, Crid cap insulation, resistor inswda-
tion and wire insilation are molded into
wne anit. Clip lia~ two curnved surfaces
that fit almost entirely aronnd the grid eap.
Elimination of <harp edges and multiphe
fingers is said to rednce corma effect.-—90
ISRL: Alden Products Co., 11T N, Vain
Nt Broekton, Wass,

Alden Tube Cap Connectot.

Coax RF DPDT Switeh

A DPOUBLE-POLE-DOUBLE-THROW COAX RF
sWiICH to replace the use of two single.
pole-double-throw switches has been pro.
duced.  Switch is motor operated instead
of solenoid. Straight end connections are
=aid v eliminate the nse of lossy angle
connectors,

RE performance characteristics: freqeuncy
range up to 1L000 me: vsier less than 1.3
to 1: inzertion loss less than .5 db throngh.
out operating range: attenuation between
unuzed connector- 35 M average: power-
handling capabilities ¢qual to fproved-
type N connectors: and motor driven aetu-
ator rating 21-28 rde.—I1400-22: Transco
Products. Tic.. 12210 Nebraska Are., Los
Angeles 25, (alir.
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Double Pulse Generator

A DOUBLE PULSE GENERATO0R that is said to
produce either single or double pulses such
that the amplitude and width of each pulse
is continuous and variable, ha~ been in-
heen introduced.

Unit is capable of producing either posi-
tive or negative pulses. Amplitude of
negative pulse is variable from 200 v
maximum into a 1000-ohm load, and 10 =
maximum into a 30-ohm load. Amplitude
of positive pulse is also variable from 50 ¢
maximum into a 1000-ohm load and 25
maximum into a 50-ohm load. Separation
of pulse pairs is variable from 0-10 micro-
seconds. Rise time is said to be 035 mi-

crosecond, and decay timwee less than .15
microsecond. Pulse width is variable from
1 1.8 microseconds.—AModel 903; Berk-
lev Scientific Corp,,
Richmond. Calif.

2200 Wright Ave.

Berkley Double Pulse Generator.

High Frequeney VTVM
A UIGH-FREQUENCY v1vwm that features a
frequency range of 60 eveles v 700 me has
heen introdneed,

Voltage ranges are de—1, 3, 10, 30, 100,
300, 1000, and ee—1. 3, 10. 30, 100, 300,
Resistanee range has center-scale  value-
of 100100, 1tedy, 10,000, 100,000, 1,000,000
ohms and 10 megohms.  Readings from
1 ohm 1o 1000 wmegohms are  possible.
Power level has one scale reading from
- 10 b to = 10 db, calibrated from the 3
volt scale at 600 olins.

[ voltage has an inpnt re-stance that
i claimed to be constant at 43 megohme.
* 2% on all ranges: ae voltage at 60
eveles has an inpnt impedance represented
by a T-megohm resistance shunted by a
capacitance of 1.3 mmfd.— Wodel 161-A:
Electronic Measurements Co.. Red Rank.

Nod

Electronic Measurements HF VTVM.

TeleVision Engineering. Januars. 1952
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Production dids

Lroadcast News

Shaft-Pasition Indicator with
Digital Outpui
A SHAFT-POSITION  INDICATING  SYSTEM
which is =aid to dereet the angular posi-
tion of a rotating shaft and convert the
resulting indications 10 a digital repre-
sentation has been developed.

Device consists of an electromechanieal
locator unit which conples to the reference
shaft and an electronic converter unit.
Utilizes a magnetic recording mechanism
to indicate on command tand as often a-
twenty times per sccond? the position of
a reference shaft.  Accurate o 30097,
Measurements may be ronted to remote
location and displayed as viswal indica-
tions in digital form. wransferred to mag-
netie tape. punched tape, or punched cards
for future analysis. or used o perform
desired control funciions,— Shaft-Monitor
Engineering Kesearch Associates. Inc.,
Dept. A, 1902 I'. Minnehaha Avenue. St
Panl B'4. Minnesota.

Gang Channel
o\ MLLIPLE LOCK-NUT FASTENER, cohlain-
ing spring steel lightweight lock-nut a-
inserts, has heen developed.

Made of 21 ST alclad aluminum alloy 1o
Army and Navy Air Foree specifications.
the channel portion features a double-ver-
tical wall, providing high push out resis-
tance, plus maximum rigidity.

The inserts used are steel high-tempera-
ture self-locking nuts.

Made presently in sizes ranging from
8-32 through %"-28 size. — The Kaynar
Vanufacturing Co.. Inc., Kaylock Division,
Engineering Dept. €50, 820 F. 16th Si..
los Angeles. Calif,

T Jumper Cord

A Tv Junekk corb, which serves as a con-
uector between the two parts of the inter-
lock after the back has been removed from
a TV set, automatically disconnecting the
power, is now available.

Cord is a «ix-foot length of 18-gage par-
allel cord with an all-mbber female con-
nector molded on one end and a miniature
male connector substituted for the eonven-
tional plug on the other.—Adrailable from
G. E. wbe distributors.

Code-Marking Stencils

GOSTOM  CODE-MARKING ~1ENCILS that are
said to make it possible to spray both
sides of a chassis in a single operation,
and eliminate the necessity of handling a
wet wtencil, throngh the use of holders,
have heen announced.

Steneil can he fined

over  any  part.

regardless of »ize or <hape Jas, H. Mar-

R0 Pirts-

thews and o Farhes St

burgh 13, Pu,

-
Matthews Code-Marking Stencil.

TeleVision Engineering. January, 19352

Tungsien Machining Technique

\ recuniQue for drilling, grinding, turn-
ing. milling, threading and tapping tung-
<ten metal, using ordinary metal working
machines, has been developed.

Teehnigue is said 10 permit the machin:
g of tungsten metal to tolerances com-
parable to those normally achieved with
stecl or brass. It is claimed that tungsten
tubing has been fabricated with an ouler
diameter of 066" =+ 0005 and an inner
diameter of 060 =+ 001,  An 080 tung:
“ten serew  11/16” long has been made
with a 025" hobe drilled through its entire
tength,

Method is used in manufacturing tung-
sten 1-cathodes, Philips Laboratories,
Inc. 100 Fast $2nd St.. New York 17,
AV I

Tang Break-Off Tools
AL TOMATIC TANG BREAK-OFF TOOLS, for the
removal of inserting tangs of helical-wire
thread inserts, is now available. Operar
ing on the principle of a springloaded
center-pimeh, these tools are said to re
move tangs without disturbing the inserts,

Fourteen standard madels permit tang-
removal operations at production rates on
thread inserts: 6-32 16 Yu-13 sizes in the
National Coarse thread series 1o length~
of 1, 1%, and 2 Jiameters: and 10-32 1o
1220 <izes in the National Fine thread
~eries Lo the same lengths,

Thread inserts provide female receiving
threads in aluminum, brass. bronze. cop-
per. magnesinmr, plasties. iron. steel. zine
and  wouod. Heli-Loil Coarp., Danbury.
ony,

Shielded Isolating Transformer

\ SHIELDED 1SOLATING TRANSFORMER that
is claimed to provide a voltage supply
source independent of any line inter.
ference or disturbance on the primary side,
has heen developed.

Secondary winding is enclosed in a cop-
per electrostatic shield; metallic shickled
~ccondary cables are integrally attached
to the copper shield.

Ratings from Y% 1o 15 kra, 120 or 2K
volts primary, 120-volts secondary. Aeme
Flectric Corp.. Cuba, N. Y.

Partable Sliding-Drawer Oven

A rorewite ovEN,  with  eight  sliding
drawers that are said to permit baking of
different materials at the same time or at
intervals, has heen announced.

Weighing 118 pounds. oven provides a
thermostatic temperature  control up ta
325° F, forced circulation hy fan. and an
adjustable damper for control of volume
wf air cirenlation. Drawers are 2" high x
11%"” wide and 23" deep- Model TH:
Grieve-Hendry Co.. Inec.. 1011 N, Puauline
St Chicago 22, 1

Stainless Steel Coating

A ~iAINLESS STEEL COATING for metal sur.
faces. that is said to dry to handle within
30 to 60 minutes. has been produced.  Ap-
plied with brush or spray gun.

Coating is claimed to protect against
rust, acids and other types of deterioration.
and is said to be noninflammable. odorless,
tasteless when dry. and will take fungn-
treatments. -Steelcore Mannufucturing Co..
St, Lonis, Mo,
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Volume Level Indicator
A VOLUME LEVEL INDICATOR, with compu-
nents mounted to withstand shock and the
rough usage given portables, is now avail-
able. Unit is self-contained, requiring no
batteries or external power supply.

Indicating meter is a copper-oxide type.
Adjustment is such that the pointer is said
1o indicate 999 normal deflection at zero
ru in approximately 0.3 second. Overswing
i~ not more than 1 10 1%%. Meter scale
is calibrated in vu and per cent.

Twon meter controls are provided; a
anall decade with serew driver adjustment
for zero level setting of the meter pointer.
and a constant impedance T type network
for extending the range of the instrument
in steps of 2 db. These controls make it
possible for all wu meters in one instal:

lation to  he adjusted to the same
seale reading when desired.  Indicator i«
1" x 67 x 614", Series 911; Daven Co.,

101 Central Ave.. Newark 4, N. J.

Daven Volume Level Indicator.

Special Effects Ampli fier
\ SPECIAL  EFFECTs AMPLIFIER, that can
accomplish fades. dissolves, superpositions,
wipes, insertions, and other dramatic pic-
nire combinations at microsecond speed,
has heen announced.

System consists of a single rack-mounted
unit which accepts the two video signals
1o be mixed, together with a masking
~signal, and delivers the desired composite
signal, Relationship between the two video
signals is controlled by the masking signal.
which may be delivered by a TV camera
of any type tfield, studio, film, or flying
spot) or by a generator of synthetic sig-
nals, Masking signal is used to operate
two electronic switching circuits in the
channels carrying the two picture signals
1o he mixed. When the masking source
scans black, one picture signal is trans-
mitted, and when it scans white, the other
signal is transmitted—TA4-154; RCA Vic-
tor Division, RCA, Camden, N. J.

ial Eftects Amplifier.

RCA Sp
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AHIS IS IT/ we RELAY

WITH Twlenchangeable (Zocl
FOR A WIDE RANGE OF RADIO APPLICATIONS

GUARDIAN Series 200

Interchangeable

COIL and
CONTACT

Switch Assembly

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

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

CONTACT SWITCH ASSEMBLIES

YOUR ADVERTISING

in the

FEBRUARY

IRE CONVENTION ISSUE |

of

TELEVISION ENCINEERING
WILL PAY DIVIDENDS

®
MARCH 3-4-5-6

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

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

Parts Kit

13 COIL ASSEMBLIES

A.C.L COILS: D.C. COILS
Cat. No. Volts Cat. No. Volts
200-6A 6 A.C. 200-6D 6 D.C.
200-12A 12A.C. 200-120D 12 D.C.
200-24A 24 A.C. 200-24D 24 D.C.
200-115A 115 A.C. 200-32D 32D.C.
200-110D 110 D.C.

200-
*All A.C. coils available in 25 and 60 cycles

GUARDIAN\G/ELECTRIC

CHICAGO 12, ILLINOIS
!

L COMPLCT) LIME OF RELAYS SEMVIRE AMERICAN wpBUSTAY

16E5-A W. WALNUT STREET

GRAND CENTRAL PALACE, NEW YORK .
\

It will be read and acted upon by top
engineers and management—men who
design, manufacture, operate and main-
tain every type of television and radar
equipment and accessories, both civilian
and military. TELEVISION ENGINEER-
ING assures 100°%, buying power cov-
erage of this fast expanding industry.

COPY DEADLINE: FEBRUARY 5th

Hlhen B, DuVent Labs., Lastrument Divie
<ien. TR Main \ve, Clifton NC ). has
issiiedd Vol 12, No, Loof the Oseillogra-
pher, which includes material on RTMA
~ereen  phosphors, special  picture tubes,
polaroid-land process a~ applied 10 photo.
recording,  amplitnde  and  transient  re-
~ponise cutve evalupation,

General Electrie Co., Schenectady 5, N, Y.
has relea~ed a 4-page bulleting, GEA-3600.
on electronic contonr follower systems for
machining irregularly shaped part=. PPub-
lication covers 1-. 2- and 3-dimension tracer
contrel ~vatems for uwse on lathes, boring
mills, milling machines_ drilling machines.
ele,

Stupaloff eramic und Vanufacturing Co.,
Latrobe. P'a, has published a 32-page
catalog, 951, deseribing  steatite  produets
~such  a= rubing. eoil forms. standofls,
~train=. asemblics. appliance parts, bush-

n
ings.

Distillation Products Industries. Fa-tman
Kadak Co., Rochester 3. N0 Y. has issned
a data =heet which deseribes and  charts
the characteristies of type mef diffusion
pumps that can be used for evacnation of
cleetronie tibes and ather deviees requir-
ing an ultimate pressure of less than 107
mm  Hgo Sheet provide- information on
furevacuum, fractionation. speal. baflles,
and installation of pumps.

{dvance Flectrie and Relay (o, 2135 N.
Naami St.. Burbank. Calif.. has publizhed
a catalog describing a line of standard
and special relays. Inchided are cirenit
controls, radio and high frequencey, keving,
midget, coax, and hermetically sealed and
~pecial purpose types.

30

Industry Literature

Standard Transformer Corp., Chicago, 1.,
has released an ontpor transformer char,
3750 whieh listz 129 of the most frequemly
u=cd otpul ransformer< and  the tuhes
with which they should he nsed.

Ferroxealre Corp. of America, Saugerties,
N Yo has issued a bulleting FO5101-A,
on nickelfree ferrite cores for eoils and
tran~formers. Ineludes performanee enrves
for the 3C scries of cores. which it s said
can be <nbstituted for eores in horizonal
TV deflection yokes and horizontal ourpm
transforniers,

answer the call

www americanradiohistorv. com

Vational Bureau of Standards ha~ pub-
lished a supplement to the B0 Sereie-
Thread Standards Handbool: H28. which
deseribes a number of changes in \meri-
can screw-thread stamdards adopted sinee
"L Supplement i~ available from Govern.
ment Printing Office. Washington 25, D, C.,
at 5 cents.

Chivago Telephone Suppldy Corp.. Elkhar,
tndl., lias released a data sheet, 550 deail-
ing performance characteristies of  high-
temperature variable resistors, Data covers
wattage, voltage rating, homidity charae-
teristics, leakage resistance. lemperature
coecfieient, rotational life and \n||a;u' o
efficient.

Hliffe and Sons. Lad.. Dorset Honse. Stam-
ford St London 1, England, has published
a book, Advance Theory of Waveguides,
Iy L. Lewin. Book describes svarions
methods that have been found sueeessful
t treating types of problem- ani<ing in
work on waveguides,

Gries Reproducer Corp.. T80 Fa<t 133 St
New York 51 New York, have published a
bulletin® with  details on zine alkn wing
nuts, which are cast in one picee of non-
ferous  zine  alloy.  Bulltin prosides  a
chart of dimensions, sizes and other perti-
nent ddata.

Bogue Electric Mfg. Co., 32 lona Ave,
Patersen 3, N. J. have produoced a bualletin,
440, deseribing a line of UW-.cyele motor
gzenerator sets which are used in labs and
factories and in industrial operations for
testing eleetronic  equipment and  operat-
ing high frequeney maoter~. and radar
equipment.

TeleVision Engineering. January., 1952
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Video Techniques
(Continued from page 11)

intensity can  he maintained  within

camera-perfornance Hmits,
Multi-Focus and Shading

Where a ten per cent setup is re-
quired. it is not simple to produce a
real rich black. However. by proper
manipulation of the mubti-foens  and
shading controls. this result becomes
quite feasible. It is not dangerous to
<acrifice a small amount of video gain
maintain a gomd tlat black base.
Every operator should become accus.
tomed to riding continuatty multi-focus
and shading controls while on the air.
There i< nothing to lose and a greal
deal to gain in picture quality: Figure
Ta and b (page 103,

to

Credits

The author is grateful to his col-
leaguss at CBS for their assistance in
the preparation of this article: Emanual
Kaufman and John Lincoln. photog-
raphyv: Greg Harney and Tank Ales-
ander. lighting: and Robert Brown.
techniral assistanee.

System TV

1Continued from page 17)

progiamming and engineering as re.
quired to produee technieally satisface-
tory pictures,  He <hould have a com-
plete understanding of lighting para-
meters: namely, lighting fixtures, light-
ing  nmtensiics.  color  temperatures,
lighting angles and in general. the
knowledge requirved dor producing the
effects desired in the production.  He
must further have a basic understand-
ing of photographic technology.  He
must be capable of making light mea-
surements amd analyzing these data in
terms of the TV svatem requirements.
and also serve az haison between pro-
duetion. programming and engineering.
He is directly responsible to the techni-
cal director.

The audio engineer works with 1he
71 and the stwdio hoorn man in an
cflort to life-like  sound
thronghout the entive production. It is
further the Tunction of the audio ene
wineer to urix all nnerophones and turn-
tables Into a vommon output, maintain-
ing correct balanee and levels at all
times.  Sinee the general policy of no
visible microphones exists in TV, [re-
quent application of hidden microphone
technique is required. Final responsi-
bility, however. falls on the TI} for the
quality of overall audio during a pro-

produce

duction, (

The mike boom operator is charged
with the responsibility of having the
(Continued on page 32) |

TeleVision Engineering. January, 1952

NEW MEXICO

| *
Albuguerque

Y To better serve Arizona, we are pleased
to announce the opening of our Phoenix office, 32 West Jefferson

Street, under the direction of William R, Saxson, Field Engineer.

<% NEELY ENTERPRISES

ELECTRONIC MANUFACTURERS® REPRESENTATIVES
MAIN OFFICE: HOLLYWOOD 7422 Melrose Avenuve

ALBUQUERQUE
107 So. Washington $t,

SAN FRANCISCO
2830 Geory Bivd,

SACRAMENTO
309 Ochsner Bldg.
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Group
Subscription
Plan

You Save Half of the Subscription Price if
Four or More Orders, Including Your Own,
Are Properly Entered on This Form

TELEVISION ENGINEERING
$2 Vanderbilt Avenue, New York 17, N. Y.

Two years (24 issues) at the rate of $3.00 each. This rate applies only on 4 or more
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System TV

tContined froan page 31)

mike in the right place at the right
time, This /ink in the audio chain is a
most important function. since failure
in timing or sequence may render an
otherwise perfect production unsatisfac-
tory. The mike hoom operator must
know the characteristics of his micro-
phone. boom. and carriage. He must
be cautious of front and back heom
]m.\‘ilinll at all times so a~ o avoid
damage to equipment or personnel by
tast untimely action. Ife must be cog-
nizant of mike placement as a criteria
of picture composition and sound pick-
up. ie. solo. group. dancing. speech.
music. ete.  This operator works di-
reetly with the andio control engineer.

The scenie specialists require a well.
rounded understanding of stage tech-
niques. plus a basic understanding of
the limitations of the orthicon camera
tube with respect to transformation of
colors to the grev shades of black and
white,  These pevsonnel must be famil-
tar with design and construction details
required for all types of scenic com-
position. including background projec-
tion techniques. They must be aware
of the effects produced by different
lighting techniques. and the camera
position with respect to angle and per-
spective.

TV Audio

(Continwed frem page 21)

trols are grouped together to form a
sub-control facility. This affords han-
dling of film controls, incoming remotes
and Jocal announcements. In addition,
the sub-control facility can be provided
with switches that will superimpose it
across any of the outgoing channels.
This feature has been found useful for
making tie-in or flash news announce-
ments,

Master  control  output  switching
panels for TV should feature video and
audio outputs for each channel side by
side.  The operate push-huttens for
video and audio should be capable of
parallel operation so that comhined
switches can be made in the simplest
possible manner. Some networks com-
bine all video and audio output switeh-
ing, thus eliminating dual controls.

Grouping of operate push-buttons
has been found to simplify switching
of a large number of output channels.
Extension of operate controls. wgether
with status lamps. into the studio is
customary. Master control can then
delegate switching to the point of pro-
gram origination.

[ To Be Continued]
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A}
for

SPECIAL

insulation
problems of

Polyethylene
wo Uinyl

. we offer our facilities
for special compounds,
special design, extrusion
and fabrication. Consult:

Extruded Products Div.

GERING

PRODUCTS

NG,

Pioneers in Electronic Insviation
DEPT. TV
KENILWORTH, N. J.

PERFORMANCE
Not Size

1S WHAT COUNTS

“UTTLE GIANT”

o

-
75, LIGHTNING
W) ARRESTER

oy e
PROTECTS
Against Lightning Hazords
Mo. AT 105
Far ribbon-type and oval s E?T
jemba fwin kead,
QMLY JFD Lightnisg Arresiers offer you thaie
axclusive patented feaburas ...

1 ining
ining of jead ags

Write for Fesm Me. B shawing the domoge

ighining en de ie o T e lasralbaties,

M‘NUF‘CTUIING €0., inc.
6153-A 10tk AVINUL, SROONITN 4, N. T,
Ant ond

MRST i Toiw
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Power-Increase
Conversions

{Comtinted from page 25

relav is conmected in the cathode return
cirewnit of cach of the seven power am-
plifier tubes.  In addition. a total de
current relay has been provided and ae
relay~ have been inserted in the primary
leads of a high veltage plate trans-
former.  The overload svstem has un
auntomatie reset feature.  Nter an over-
Ihad oecurs the plate voltage will be
remaved mmnvnlurily. then  automati-
callv returned twice. o the overload
per=ist= for the thivd time the plate volt-
age will remain of. Al cireuits, such
a~ the fitament bus, the hlower and the
bia~ ~upplv. are proteeted by breakers
with buitt-in overload trip coils. The
control equipment for the avral trans
mitter i~ identical to that for the visual
tran~mitter andd the two are arranged so
that the two carriers may be tirmed on
and ofl independently.

Except for the bias supply and <lght
differences in the high voltage filter. the
power equipment for the aural and vis-
ual equipments are identical. the high
voltage aeetitiers for cach employs six
6073 mercuryaapor rectifier tebes ina
three-phase  full-wave circuit. with a
balance coil. The bias for the aural
amplifier is essentially obtained lrom
erid leaks with just enongh fixed hias
to proteet the tubes when there is no
drive.

In installation. the amplitiers can be
located at the ends or at right angles to
the trans=mitter. The important thing te
keep in mind during installation is that
the length of transmission line hetween
the driver and the amplifier should be
kept as short as possible. Distances he-
tween the sutput of the driver and the
center line of the amplifier of 157 or less
should be satisfactory. I the distanece
is much greater than thi~, it will be diffi-
cult to obtain the required bandwidih.
The line cannot be too long hecause the
amplifier input cirenit is esseutially a
single tuned eireuit and ecan terminate
the line exactly at only one frequency.
To provide for a line of indefinite
length, it would have to have a standing-
wave ratio of better than 1.1 to 1 ove
the 6-me channel. This would mean
that the bandwidth of the terminating
circuit would he 60 me between half
power points. On channel 2 this s
equivalent to having a @ of I, which is
obyviously an impractical condition. It
I~ necessary, therefore, that the input
circuit of the amplifier must he a part
of the driver output eircuit. On the low
chammels it is not only important that
the length of line be kept short, but that
the effective length of line should he in
approximate multiples of Vo wavelenath,

www americanradiohistorv. com

Model 59

MEGACYCLE
METER

2.2 me. o 400 mc. |

Frequency Accuracy 2%

The MULTI-PURPOSE
INSTRUMENT

¢ For determining the resenant frequency of
tuned circuits, antennos, transmission
lines, by-pass condensers, chokes, coils.

¢ For measuring copacitance, inductance,
Q, mutyal inductance,

e For preliminary tracking and olignment
of receivers.

¢ As an auxiliary signal generator; modu-
lated or unmodulated.

e For antenno tuning and tronsmitter neu-
tralizing, power off,

® For locating parasitic circuwits ond spurious
resonances.

e As a low sensitivity receiver for signal
tracing.

And Mony Other Applications

FREQUENCY MODULATION:
22 mc. to 400 mc; CW or 120 cycles; or
seven plug-in coils. externol

POWER SUPPLY DIMENSIONS:

10-120 volns, 350.60
cyclos; 20 worn,

Power Unit: 5'4" wide,
6" high;, 7% des
Oucillotor  Unit: 35{
diometer; 27 deep,

Write for Literoture

MEASUREMENTS
CORPORATION

BOOMTOMN 6 MHiw JERSEY
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AMPERITE

Studio Microphones
LA,

fdeal for
BROADCASTING
RECORDING
PUBLIC ADDRESS

“The vltimate in micro-
phone quality,” says
Evan Rushing, sound
engineer of the Hotel
New Yorker,

® Shout right into the
new Amperite Micro-
phone—or stand 2 feet
away—reproduction is
olways perfect.

¢ Not affecied by
any climatic conditions.
* Guaranteed to with-
stand severe "knocking ;
eaondlt” List $42.00

“Kontak” Mikes
Model SKH, list $12.00
Model KKH, list $18.00
- - i rod dory o“.r'
Ss:'ﬂal write for Spocial AT e
(]

gz ond 4-poge

WANTED
Engineers and

Scientists

Unusual opportunities for out-
standing and experienced men

These top positions invalve preliminary
amd prodoction design in advaneed
military aireraft and -peeial weapons,
including guided missiles.

IMMEDIATE POSITIONS INCLUDE:

Electronic project engineers
Electronic instrumentation engineers
Radar engineers

Flight test engineers

Stress engineers

Aero- and thermodynamicists

Servo-mechanists

Power-plant installation designers

Structural designers

Electro-mechanical designers

Electrical installation designers

Weight-control engineers

Excellent location in Sonthern Cali-
fornia. Generons allowanee for travel
0"]"'".‘('\,

Write today for complete information
on these essential, tong-term positions,
Please include pesime of your experi-
ence & training. Address inquiry to
Direetor of Engineering,

NORTHROP
RIRCRAFT, Inc.

35 Eas1 Broadwayv
Hawthorne
{Len Atigeles Cotinty)
California

it

Echoes

{Continned from puge 15)

practical matters for the moment and
think enly of the ideal. Suppose it wonld
be possible to transmit a sound wave
which starts suddenly at a constant
amplitude,

Charaeter of the Echo

The geometry of depth somnding i
illustrated in Figure 2. Sound i- trans.
mitted downwards in some sort of a
heam. with an intensity proportional to
the direetivity function 3(41. This is
a funetion of the angle # from the axis,
For simplicity. it iz assumed thar the
ship is on an even heel. =0 that the axis
of the beam is vertical.  Usunally the
beanmt pattern is broad enough so that
rell and piteh do not greatly affeet the
reslts. Traveling with a veloeity. e,
the sound goes down a distance, d. 1o
the =ea botton, and veturns a= an eelio,
At a time

24
te - (2

-
after the transmission hegan. the echo
startz to appear from the point imme-
diately beneath the ship.  The first
soutdl to strike the bottom covers only
an infinitesimal arvea which returns an
infinitesimally small amount of energy
in the eche,
sound has spread over a wider arvea of

Later on. the transmitted

the bottom and the energy of the echo
has increased.

Let us consider an annular zone AS
of the bottom lying between cones of
angles # and 4+ A6 The contribution
of this zone 10 the available power of
the eelo may be shown 1o he

A2 B iieostn
Aw=¥,p - ——H0

'\.‘ "

2ar AN (3)

Where: B, = total power transnitted

: = reflection
sea hottom

factor of the

A, = captureareac! cransdueer
% = wavelength of the sound
U = directivity  funetion of

tran~ducer
%2 = alteniration coeflicient of

e waler

In the derivation of ¢33 the normal in-
tenzity of sound on the hottom is con-
sidered proportionat to co- #. The hot.
tom is supposed 1o be uniformly rongh,
so refleetion iz diffuse, with a cosine
distribution about the normal aceording
. Lambert’s law,  Muoch of the inei-
dent sound undergoes speentar reflec-
tion, and is lost to us becanse it gaes
haek up in a diverging cone. However.
this loss can be aceounted for by a =uit-
able mmmerical value of o, his aleo
assumedd that the dircetivity  funetion.
and consequently the capture area, are

www americanradiohistorv.com

the =ame for transmitting and receiving.
The sound is diminished. both going
andd coming, by the inverse square of
the distanee r. and it =uflers an atten-
nation of 2xr bels,

Both r and AN may be expressed in
terms of d and g, by veference to Figure
2, The angle # increases monotenically
with time according to the relation

— e M 4

fa
The echo power, w, at any time, ¢, is
the resultant of contributions from all
the =ea bottom within a cone of angle #.

A5
w=280",p- ——
N 1.,
f 2ad feomg
Fuheond 10 dt ‘)
L] ’IU

Sinee this expression is the basis of the
diseussion, it is worthwhile to examine
it= behavior in some detail,  Usually
216 s of such a form that (3) cannot
be integrated analytically, but the deh-
nite integral converges rupidly enough
for numerical evaluation.

To investigate the behavior of the
detinite integral. it i only neeessary e
assign appropriate values to the para-
meters and labor through the arith-
metie, In moderately shallow water the
fagavithmie term is such a weak fune-
tion of # that it does not make much
difference how we choose it Let us
take xd = 0.0} 10 —2ad
= 0.95,
fathoms of water with operation at a
It conld
cqually  represent deeper water at a
The

divectivity funetion. on the other hand,

bel, for which
This i= realistic for. zay. 100

carrier [requeney of 25 ke,
lower [requeney. or viee versa,

i= sucl a <tvong function of ¢ that it is
worthwhile 10 consider several choices,
Lt us arbitrarily <eleet tvpical heam
patterns 10°,20°. 10°, and 80° wide.
at the —10 db With
chaoices. calenlated curves ol the definite
The

level, these

imtegral are shown in Fignre 3.

YOUR ADDRESS

Be sure to notify the Subscription
Department of TELEVisioN ENgI-
| NEERING, 52 Vanderbilt Avenue, New
York 17, N. Y, giving the old as
| well as the new address, and do this
| at least four weeks in advance. The
Post Office Department does not
| forward magazines unless you pay
| additional postage, and we cannot
| duplicate copies mailed to the old
address. We ask your cooperation.

‘WHEN YOU CHANGE
|
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origin represemts the time ¢ when the
eeho begins to arrive. Normalized time
ratios are used as abscizsae for the sake
of generality.  All the curves start with
the same initial slope of 10 2af and
cach one fattens off when the angle #
approaches the imit of the sound bean.

Echo Response

The curves of Figure 3 illustrate the
echo response to the unit funection =ig-
naf shown at « in Figure 1 Of course.
it would never be necessary to send oul
all this ~ignal. for it is pointless to con-
tinue the transmission very long.  Actu-
ally, there would be transmitted a lim-
ited signal from ¢+ =0 to + =t ax in
Figure 1h. Fhe response to this limited
<ignal can he easily computed. follow-
ing what has already been dome. The
limited signal may be considered to con-
sist of the 1wo components illustrated
in Figure 1e. Obviously, their sum is
equal to the ignal of Figure . The
response to the positive component has
already heen computed in Fignre 3.
The response to the negative one is just
the same but reversed in sign and di-
placed in times as illustrated in Figore
. The algebraie sum of these two
responzes is the response to the limited
«ignal.

[To Be Continued)
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Briefly Speaking

TA s rrocress in 520 which it has been
predicted will he
fronts. including hroadeasting. veaping
rich henefits. will be highlighted by the
advent of the uhltrahighs, with the edu-
cators plaving a key role in ~timulating
interest,  Not only does it appear as= il
at least 200 or more stations will be
cdneational use. but

towering,  with all

authorized  for
many millions ot dotlars witl be appro-
priated by foundations to aid the canse,
\eeording to Doe MeNieol the Pord
Foundation. which in 31 supplied over
ane-million dollars. ts expected to con-
tinue to dend a substantial financial
hand. . . . A study of TV programs in
the Los Angeles avea by the National
\<zociation of FEducational Broadeasters
has revealed that fitms are being used
for the bulk of programs. . .. Rear
Vdmiral BOM. Wates, Jr. USNL i
rector of production policy, office of
Naval Material. Washington, addressed
members of the Radar-Radio Industries
of Chicagn. Ine.. reeently at a himehean
meeting of the gronp hebd at the Hotel
Black~tone. - . . RCN plants in New
Jersey were hosts recently to 25 post-
craduate students from the Lo S0 Naval
Veademy at Annapolis. who are making
a tour of the nation’s electronies indnes-
v Tour is part of a 3evear study of
EE by the midshipien, .. A facilities
exehange committee has been formed
within® the Los Angeles Gounneil ot
WCEEMAD and chairmaned by R G
Leitner, chief development engineer of
Packard-Beld Gl o0 A Baminute 16-
mm ~ound mation picture, that is said
1o provide a graphic demonstration of
the ability of high-<peed motion picture
cameras to magnity time, las heen an-
nounced by the Fastman kodak Co. oL
v factory building at 1521 Fast Grand
AWwven Bl Segonndo, Calitl,
chased by International Rectifier Corp.
IMlant at 6809 S, Victoria \ve. Los An-
celes, wil he maimtained for research
DuMont telecast.
ing equipment has heen <hipped to Cir
cnito CAIQ SOV Havana. Cuba. for use
in a chain of TV <tations 1o extend
the island ot Coba, . A 2-volume
edition of Augis=t Hund's Short 5w
Radiation Phenomena has heen puli-
lished by the MeGraw-Hill Book G,

Iirst section of this work eovers the

has been puor-

and developient. | o

fnndamental concept= and relations nf
currents and fredels,
Neetion two treats space electronmgnetic

clectromagnetie

fields. considering batle elementary elec-
tric and magnetic dipoles from a e
parative viewpaint. The thivd seetinn
analyzes fundamental methods applic.
able 10 magnetic theory, The taurth
manv  useful formulas  con-
nected with wave propagation and its
characteristics. Priced at $20,00,

presents
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BIRTCHER
TUBE CLAMPS

Hold Tubes in Sockets
under all Vibration,

Impact and

Climatic :

Conditions

83

VARIATIONS
FOR
STANDARD
TUBES

NEW

CLAMP
FOR
MINIATURE
TUBES

You can't shake, pull or rotate a1 tube
out of place when it's secured by a
Birrcher Tube Clamp. The twbe is
there to stay. Made of Stainless Steel,
the Birtcher Tube Clamp is imper-
vious o wear and weather.

BIRTCHER TUBE CLAMPS can
be used in the most confined spaces
of any compact electronic device,
Added stray capacity is kept at a
minimum. Weight of tube clamp is
negligible.

Millions of Birrcher Tube Clamps
are in use in all parts of the world.
They're recommended for all types
of tubes: glass or metal —chassis or
sub-chassis mounted.

THERE'S A BIRTCHER TUBE CLAMP
FOR EVERY STANDARD AND
MINIATURE TUBE!

Wrire for sumples. catalogue and price liste.

THE BIRTCHER CORPORATION
4371 Valley Blvd.
Los Angeles 32, Calif.
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TELEPHONE TYPE RELAYS

i : . u, - e .. L
PR " LT
STANDARD TELEPHONE RELAYS

STK. NO. VOLTAGE GHMAGE CONTACTS UNIT PRICE
R-806 115 VAC 900 TA $2.05
R-161 6 VDG 10 2B&1A 1.10
R-873 6 VDC 12 3C-3A MICALEX 3.00
R-305 12 VDC 50 2A Spht Cerm. 1.35
R-360 24 VDG 200 Ic 1.50
R-484 24 VDC 200 24, 1C 1.35
R-337 24 48 VDC 1200 1A. 2B Spht 2,65
R-101 24 VDC 1300 2A 2.50
R-868 30,162 VDC 3300 c 1.90
This list represents only a small part of more than a R-365 52162 VDC 3300 4C 3.95
million relays in our stock—one of the world's largest. gjg}g gg g‘;g xgg gggg }g g-gg
All relays are standard, brand new in original packing, R-852 52 228 VDC 6500 1C. 1A A 3.00
R-341 75 228 VDC 6500 4C ¢+ 4 Amps 3.65
and fully guaranteed by Relay Sales. e P B e Lal060 16 (0 5 Amps 790
Send us your relay requirements. if the items are in R-342 72 300 VDC 11.300 A 18 2_3
stock we can make immediate dellvery at substantial 'L'g:z 100 ﬁg VDE 40.000 ;;.&M ETSOCKET ; :
R-664 VA . 4
savings in cost to you. R-667 6 VDC 75 1B L0AMP. 1A:3AMP,  1.45
Y A T i
R-154 2 vDC .
SHORT TELEPHONE RELAYS R-517 12 vDC 250 2A 1.50
STK. NO. VOLTAGE UNIT PRICE R-116 85 vDC 3000 18 3.05
R635 17 VoC ?:omu[ lcg:lr;m 135 3l I00RLZSRVDC L e L
R-308 12 vDC 100 2C (+ 4 Amps 1.85 R-545 110250 vDC 7000 1C 2.40
R-343 12 ¥DC 100 1c 200 R-124 300 vDC 12,000 1A 1.58
R-826 12 vDC 150 2C. 18 1.55 R-511 24 VDC 200 W MICRO N.O. 3.05
R-770 24 VDC 150 1A 10 Amps 1.45 R-160 6 vDC 12 3Ca3A 3.00
R-368 8,12 vDC 200 18 1.40 R-851 52 228 ¥DC 6500 IC. 1A 3.00
: R-591 6 VDC 40 1B&IC 135
R-771 24 VOC 200 TA,10 Amps 1.45 R-155 12 VBC 100 1AR4E 115
R-603 18,24 VDC 400 2A 1.55 i ;
g it s 2 ot R-520 200 300 vDC 14,000 2C 3.45
R-764 48 VDC 1000 1C82A 2.00 R-139 6 voC S0 2A 1.35
R-417 5.5 ma 5800 2 250 R-158 6 vDC 0 4A Cerm. 1.85
R-381 6 8 VDC 100 1A Sphit 2.5
R-563 60,120 VDC 7500 TA 2310 i
R-382 6/12 VDC 200 1B Spiit 2.50
]-213 58 VAC 60 Cy. . 2A 2.50 i
R-153 12 vDC 200 1C&I1A 1.55
R-801 5 VAC NONE 1.45 R-304 12 vDC 200 AA Spirt Cerm. 250
R-589 12 voC 125 2A 1.30 R-383 612 VBC 500 1A Spirt 2.50
R-113 12 VDC 150 4A 1.55 R-385 6/12 VDC 500 1B Split 250
R-689 12,24 VDC 255 1c 1.55 R-384 612 vDC 500 3A Spht 3.00
R-799 24 ¥DC 500 NONE 1.00 R-576 12 VDC 200 24 2.50
R-115 24 VDC 500 IC 1.70 R-316 24 VDC 200 1c 1.50
R-110 24/32 VDC 3500 1c 2/3.45
SN T A N i
- vDC /QOctal Base 8
2'223 150,250 VOC ?0530 {,“’58 f‘sf; OTHER RELAY TYPES IN STOCK
- 8/12 VDC A, 28 g :
g_% & vbe 1 A’ 4 Amps 150 s Keying Relays ¢ Voltage Regulators
- 150 2C81A 1.55 i :
B3 12/20 Yo j R Bing s Rotary Reloys + Differential Relays
R-750 24 VDC 400 1A 1.60 * Contactors + Sealed Relays
R-367 18,16 VDC 195 2C 2.50 . X
R-335 20/30 vDC 700 24, 1C 2.00 ¢ Midget Relays s Special Relays
R-366 30,120 vDC 4850 2.50

WRITE FOR CONTACT DATA

Manvufacturers and Distributors:
Write for the new Relay Sales Catalog. SEele y 8-4146

Telephone

833 W. CHICAGO AVE., DEPT. 12, CHICAGO 22, ILL.

“\_/
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Now in MASS PRODUCTION...

PYRAMID ULTRA-COMPACT

metallized
paper capacitors

| PYRAMID Series M CAPACITORS use a specially-
prepared metallized paper, providing ull-importc;m savings
in size and weight. ... Pyramid now produces
large quantities of these capacitors in a wide variety of

cardboard or hermetically sealed metal containers.

Your letterhead inquiries are invited

@ PYRAMID ELECTRIC COMPANY - 1445 HUDSON BLVD., North Bergen, N. J.
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, Years — Sets the Pace ...

is the theme of the 1952 IRE National Convention and
Radio Engineering Show, marking the progress of IRE’s
first forty vears’ service.

— What this Annual Event Means —

To the Member and Visitor:

The Conference and Show provide a refresher
course on the progress and pace of the science and
engineering application of radio in television, broad-
casting, electronics and defense.

In no other way can one feel the pulse-beat of a
great industry as easily, and learn as much as in the
four days of this meeting. From theory in the tech-
nical papers, to practice in engineering demonstra.
tions of the exhibits, this is the modern, fast way to
keep up-to-date.

So convineed of this is our industry that last March
3,082 different firms sent their engineers and execu-
tives to this conference. 15,238 attended sessions of
their choice. Of the 22,919 who registered, all but 14
of 1% visited the exhibits. 7.92:¢ were IRE Mcmbers,
This means that nearly 309 of the total membership
of this enginecring society attended its annual na-
tional convention,

Skillfully grouped technical papers map the ad-
vances in every ficld of radio, from gnided missiles to
television, and from communications to industrial
clectronies. This year, more than 200 papers will be
presented, using five lecture halls—giving engincers
an equivalent coverage of five conferences in one.

The IRE National

Convention and

Radio Engineering
Show

March 3-6, 1952

‘5:
f ‘°/ Come Again!

Radio Engincering Show - meres 2.5,
Grand Central Palace New York City

To the Radio Industry:

What is the significance 10 an industry when 277
exhibitors micet in one place for four days ta show
their technical products to engincers? It means that
IRE has produced through its meeting an economical-
ly sound market-place,

These exhibitors are the top 15% of the manu-
facturers supplying the field, who produece 90% of
the products engineers buy! Is it any wonder that the
audienee comes to such a coneentration of equipment,
component and instrument exhibits? Think of the
time saved!

Here is the record:

1947—177 firms met 12,013 visitors
1918—180 firms met 1 L1439 visitors
1919—225 firms met 15.710 visitors
1930—253 firmus met 17,689 visitars
1951—277 firms met 22,919 visitors
(More than 300 firms in 1932)

When the manufacturer’s engineer mcets the buy-
er’s engineer, prablems are solved and sales are made.
In a technical industry, only the engineer can “set
the spees™ and hie is the man usually too busy to sce
a salesman, But at the Radio Engineering Show, he
comes to see what’s new.

Main Floor Exhibits—1951

at the Waldorf-
Astoria Hotel and
Grand Central Palace

New York City.

The Bustitnte of  Hadio Fozoneers
T East b 2. New York 210 N

1952
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