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Predetermining studioc lighting with
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Contratting the Motions

TV AND RADIO!

Clarostat supplies more controls for TV than any other manufacturer.
Three decades of pioneering and specialization are duly recognized.
And Clarostat’s new plant with unexcelled mechanization and smooth-
est production flow, turns out over 50,000 controls a day, not to men-
tion resistors of many different types, in meeting the major portion of
today’s TV and radio requirements. Obviously, for quality, uniformity,
dependability, economy, it's CLAROSTAT.

Write for Engincering Bulletins on resistors, controls and
resistance devices. Let us collaborate on your control and
resistance problems and neceds.

*
CLAROSTAT Controls and Resistors

IN CANADA: CANADIAN MARCON! CO. LTD., MONTREAL, P. Q., AND BRANCHES
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MEASUREMENTS CORPORATION

QUALITY ELECTRONIC
MEASURING INSTRUMENTS
FOR ACCURATE, DEPENDABLE SERVICE

CRYSTAL
CALIBRATOR
Model 111

250 Ke. 10 1000 me.

U.H.F. OSCILLATOR
Model 112
300 Mc. to 1000 Mec.

STANDARD SIGNAL GENERATOR
Model 82
20 Cycles to 50 Mc.

=)

1

MEGACYCLE
METER
Mode| 59

2.2 Mc. 1o 400 Me.

——

MEASUREMENTS CORPORATION o

TeleVigsion Eogineering, August, 1930

D SIGNAL GE

FREQUENCY RANGE

OUTPUT RANGE

RATORS

MODULATION

75 Ke.-30 Mme.

65-B

Q.1 microvol
10 2.2 volts

AM. 0 10 100%
400 cycles or 1000 cycles
External mod., 50-10,000 cycles

15-25 Me.: 90125 Mc

78

78-FM

86 Mc.«108 Mc.

15-25 Mc.: 195225 Mc.

other ronges on order

110 100.000 microvolts

110 100,000 microvolts

AM. 8200-400 cycles
625-400 cycles
Fixed at opprosimately 30%

Deviotion 0.300 ke, 2 ronges
Fm. 400-8200 ¢ycles
External modulotion te 15 Ke

80

2 Mc¢.-400 Mc.

20 cycles to 200 Kec.
80 Ke 10 SO Me

300 Mc.-1000 Mc.

0.1 t0 100,000 microvolts

0-50 volrs
0.1 microvolt to 1 volt

0.1 16 100.000

microvolts

20 Mc.-250 Mec.

u.

FREQUENCY RANGE

300 Me. — 1000 Mc.

FREOUENCY RANGE

60 10 100,000 cycles

79-B

(] AKX
MODEL FREQUENCY RANGE
7" Continwvously varicble

6 10 100,000 cycles

FREQUENCY RANGE

15 Mc. 1o 150 Mc.

38

VOLTAGE RANGE

0-1, 0-3. 0-30 and
0-100 vels AC or DC

62

0.3 microvoli 10 Q.1 volt

OUTIUT RANGE

Maximum varies between
0.3 volt ond 2 volts.

PuULSE

WIDTH

Continuously variobie
from
0.5 to 40 microseconds

WAVE SHAPE

Rise timg less than 0.2
microseconds with
negligible overshoot

.F. RADIO NOISE and FIELD STRENGTH METER

INPUT VOITAGE RANGE

1 1o 100.000 microvolts
semi-logorithmic output
‘otor with ratios of 10,

VACUUM TUBE VOLTMETERS

TREQUENCY RANGE

30 cycles 1o over 150 me

H.F. OSCILLATOR

Adjustable over 40 db range

PULSE GENERATOR

AM. 0 to 30%
400 cycles or 1300 cycles
Externcl mod.. 50-10,000 cycles

Continuously vorioble 0.50¢%
from 20 cycles to 20 Ke.

AM. Q1o 30%, 400, 1000, or 2500
cycles. Internol pulse modulator.
Externcl mod., $0-30.000 ¢ycles.
Centinyously vorfable, Oto 100%
Sinvsoidal modulation 30 cycles-
5 Mc. Composite TV modulation

OUTPUT 1MPEDANCE

50 ohms

ourrur

Approximately 150 volts positlve

with respect to ground. “Sync

Output” 75 wvolts positive with
respect ta ground.

A IR

outruY

Step anenvator: 75, 50, 25, 15
10. 5 peak volts fixed and 0 15
2.5 volis continuously vorioble.

in entenna. 1 to 100 microvolis on
meter, balanced resistonce orreny.
100 and 1000 aheod of all tubes.

INPUT IMPEDANCE

Approximetely 7 mmfd.

©-1, 0-3, 0-30 gnd
0-100 volts AC or DC

62-U.H.F

100 Ke. 1o 500 mc.

Approximotely 2 mmid

0005 10 300 volrs
peak-to-peak

67

FREQUENCY RANGE

59

2.2 Mc. — 400 me,

FREQUENCY RANGE

250 K¢, — 1000 Me.

MODEL o INDUCTANCE IE B
102

0.5 microhenry to
110 henriey

www americanradiohistorv. com

5 10 100,000 sine-wove
cycles per second

MEGACYCLE METER

FREQUENCY ACCURACY

Wwithin = 2%,

FREQUENCY ACCURACY

0.000%

BRIDGES

CAPACITANCE (C)

T mmf. to 110 mfd.
Power foctor 0-30%

1 megohm shunted by 30 mmtd.

MODULATION

CW or 120 cycles fixed ot op.
proximarely 30%. Provision for
externol modulotion

CRYSTAL CALIBRATOR

HARMONIC RANGE

.25 Mc. Oucillator: .25.450 Mc.
I Me. Oscillator; 1-600 Mc
10 Mc. Oscillator: 10-1000 mc.

AC PESISTANCE (m)

1 chm 10 11 megohms

BOONTON, N. J.
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These famous names in
the sky...have a famous

friend in SYLVANIA

 Prx Auesrciy AIRWAYS

Wherever these famous airliners {ly, a trusted group
of friendly gnides goes with them, in the form of
Sylvania Radio Tubes.

For, the dependability, long life, and splendid per-
formance of Sylvania Tubes have won them top
preference with radio and electronics engineers
throughout this country, as well as abroad.

Sylvania’s ruggedized tubes are typical examples of
the alert engineering which is responsible for the

increasinrg demand for all Sylvania quality produoets.

What is your problem?

Let Svlvania radio research and advanced engineer-
ing work for yvou. If you have problems —as widely
varied as the designing of more compact sets, and the
overcoming of shock and vibration —put them up o
Sylvania. Address your letters to Radio Tube Divi-
sion, Dept. R-2608, Emporium, Pa.

SYLVANIA® ELECTRIC

TeleVision Engineering, Augnst, 1950

RADID TUBES: TELEVISION PICTURE TUBES: ELECTRONIC PROOUCTS; ELECTRONIC TEST EQUIPMENT. FLUDRESCENT LAMPS. FIXTURES. SIGN TUBING. WIRING DEVICES: LIGHT BULBS; PHOTOLAMPS: TELEVISION SETS

www americanradiohistorv. com
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Jield Tested Antenna Installation Information

Over 33,000 words
of vital data . . .
With over 130 pho-
tos and drawings
e « « Detailed illns-
tration and zubject
index for rapid ref-
erence.

Ay ""The best book on the market at this time
dealing with the problem of television anten.
nas and antenna installation . . . If more
Service Men would read this book. it would
help them considerably in making better in-
stallations and providing better television re-
ception for their customers.'—3\. J. Shapp,
President, Jerroid Eleciromics Corp.

vV "Will recommend it to all the Service Men
and technical people I meet.' —Charles Cahn,
Feld Service Engineer, Bendix Radio.

vy “Well organized and illustrated, very com-
plete and up-to-date. carefully detailed. It
will definitely improve the ability of the man
who studies it and therefore is mighty useful
to a firm like ours.''—/Hawmiiton HMHage, Presi-
dent, United States Television Mig. Corp.

vV "Will certainly £l a long-felt need for
some practical information . . . sincerest con-
gratulations.”—Gvorge P, Addair, Former Chief
Engineer, FCC, and now Consuliant in Wash-
ington, D, C,

VvV A thorough-going compendium of the in.
stalling art , , . Going to recommend it highly
to our Service Control Department and our
service organizations."—Ernest 4. Marvy, Gen-
eral Manager., Television Receiver Sales Div.,
Allen B, DulMont lLaboratories, Inc.

vy’ “Informative and extremely well written.”
—R, Morris Pierce, President and General
Manager, WDORK.

VV ““Most complete analysis of the antenna
installation problem I have seen as yet' ' —
A. 7. Alexander, Service Manager, Motorola,
Inc.

V¥ "First really good publication I have found
on the subiect.”—E. &, Jett, Fermer FCC Com-
missioner and mow Vice-President, WMAR,

VV “I have just finished looking through your
book . . . and find it very interesting and
informative.”"—:A. James Ebel, Directar of En-
gineering, Peoria Broadcasting Co.

vV “The Radio-Television Division of the
Massachusetts Trades Shops Schools has just
decided lo incorporate the book within its
curriculum. . . . The book will be issued to
all future television starting classes at the
school.”"—/DNanald M. Bearse, Purchasing Agent,
Massachusetts Trades Shops School, Boston.

V-FM Antenna
Installation

by IRA KAMEN

TV Antennae Consultant

and LEWIS WINNER

Editoriol Director.
Bryan Dovis Pub, Co., inc.;
Editer, SERVICE ond TELEVISION ENGINEERING

The only practical book on the key link to TV and FM
reception . . . based entirely on actual, roof-top experiences

in the most active TV and FM areas in the country.

The first book in which vou’ll find complete design and in-
stallation information on every type of TV and FM receiv-

ing antenna and accessory,

10 Fact-Packed Chapters on . . .

ILnstallation Tools Fringe Reception

Antenna Installation Master Antenna

Procedures Systems
Securing  12.Channel FM Antennas
Coverage

Installation Business
HF Antenna Installations Practices

TV Interferenee Tricks of the Trade

At vour Jobber or Order
Direct . . . $2.00 Postpaid

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

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

{Please print)

ADDRESS ... ........ ...

TeleVision Engioeering, August. 19350
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August,

The Condon Report

CoLor TV, with its three systems, the merits of which
have been bitterly disputed by many and excitingly ap-
plauded by others. during a 270-day hattle of words and
tests in and about Washington. recently received an inde-
pendent appraisal by an official advisory committee. an
appraisal which was quickly adopted as a kev guide
the planuing of a pattern for the new art.

Cited as a report on the present status of color tele-
vision. the study prepared by a group of four under the
guidance of the director of the National Bureau of Stand-
ards. Edward UL Condon. provides for the first time a
hucid inpartial evaluation of what the field. dot. amd line
ntethods have to offer now. and their possible potentiali-
ties,

Declaring that the three systems are nuitually exclusive
and one. and only one. must be chosen prior to the inaugu-
ration of a plll)llc' service. the report also discloses that
each of the systems does have plus and minus features
which must be considered. In the CTl approach, for in-
stance, we are told that it is possible to achieve a resolu-
tion and a large-area flicker performance equirvalent to
the black and white syvstem. but there is a deficieney in
the apparent vertical resoletion and small-area flicker per.
formanece, The system is also described as being subject to
registration difliculties and not able to employ the 0-me
channel width effectively, since neither the dot-interlaces
nor the mixed-highs prineiples are emploved.  Reviewing
the flicker brightness relationship of the system. the report
declares that the small-area flicker effeets are accentuated
by the fact that each line is scanned in anyv one primary
color only ten times per second. and moreover two lines
of the same color in anv one field are separated by two
in different colors, plus three blank spaees,
cause an apparent motion of
in the picture. kirown as

other lines
These two effects together
the lines upward or downward
line crawls. Therefore. savs the report. in commosn with
all flicher effects. line crawl becomes more pronounced if
the image becomes brighter.

Analyzing the eharacteristies of the CBS field-sequential
method, the report states that the interlaced version of the
~vstem has substantially poorer resolution than the black
and white svstem. and the dotinterlaced version has
slightlv poorer resolution than the monochrome method.
The report goes on to state that the large.area flicker-
hrightness performance of the CBS svstem is inferior to
that of the black and white. which means that a CBS
color image cannot be as bright, by a factor of five to
ten times. as the black and white image, for equal freedom
from flicker. In the opinion of these experts. however. the
color fidelity of this svstem is supetior to that of the other
svstems, due to the maintenance of better color balance

See page 22, this issue, for a 1eport on this system,

TeleVision Engineering, August, 1950
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and more accurate registration, hoth of which are implieit
in the use of hut one scanned surface in the camera and
one in the receiver.

Summarizing the properties of the RCA dot-sequential
method, the committee notes that the RCA color image
has an overall resolution approximately equal to that of
the black and white svstem. the finest details heing de-
picted in shades of gray. while the larger details are ren-
dered in color. The large-area flicker-brightness and con-
tinuity performance of the syvstem was also found o be
cqual to that of the black and white method, while the
small-area performance was cited as being somewhat in-
ferior. due to the fact that the color picture rate is fifteen
per second or half of the corresponding rate in the mono-
chrome setup.

In a probe of the eventual possibilities of cach svsiem,
the committee found that the CBS svstem has progressed
furthest toward full realization of its potentiatities. but
its flicker-brightness performance is not capable of sub-
stantial improvement and it is not likely that the svstem
will improve in its channel utilization. The commentary
on the CT1 svstem disclosed that while the method is less
fullhv developed. it has a somewhat greater possibility of
further improvement, particularly with respect to the cor-
rection of faulty registration and small-area color distor-
tions, However. it was pointed out that this system cannot
reasonably be expected 10 overcome certain inherent limi-
tations. imposed hv the choice of the scanning method,
which include the diffic ulty of avoiding ml('rhnm" flicker
and the impracticability of using dot- |nu-rld( e. at a color
picture rate of five per sceond which is too Jow for the
satisfactory rendition of small areas and sharp edges. The
RCA systeme in the opinion of the committee members,
also has considerable opportunity for improvement. and
registration of the color images. as well as the balance
of the color values in both large and small areas can be
expected to improve substantially with advances in cam-
era design,

The report also referred to the r('(‘vntl_\' demonstrated
Hazeltine constant-luminance sampling technique' which
considerably reduces the visible effect of noise and inter-
ference in a dot-sequential color image. This test. the
reporl states, offers conclusive proof of the value of the
mixed-high= approach.

In a generalized review of the future of color TV, the
committee members declared that once the decision is
reached among the svstems. it mav he found that the real
limit to futare progress is that imposed by the nature of
the scanning standards, not by the present equipment
limitations or present relative costs,

Evervone we are eertain. is genuinelv grateful to this
committee for this comprehensive. frank review on color
TV ... today and tomorrow.—L.W,

“
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Scene simulating bright sunlight illumination,
lighted so as to place one side in a bright light, and other in

shadow,

subject being

A dull-day illumination setup, with values of shaded areas as
well as of highlights decreased and illumination diminished.

Predetermining

IN TV LIGHTING. twe basic requirements
must be fulfilled. The lghting must
create the mood called for by the seript
and it must be acceptable to the pickup
tubes being used i the camervas.

It has been found that through an in-
telligent blending and distribution of
floodlights and spotlights. it i not difh-
cult to obtain a destred lighting mood.
which normally involves bright sunlight,
a dull overcast day. and a night scene.
To simulate hright sunlight. the sub-
jeet must be lighted so a~ to place
one side in bright light. the other
in shadow, Sinee the subjeet must cast
a shadow. the illumination must be di-
rectional, Finally. the backgrouud must
be well lighted. Similarly, to produce

6

the effect of a dull dav. the values of
the shaded areas. as well as of the high.
lightz. must be decreased and the illu-
mination of the background must be
lessened.  The subject should cast no
deep shadow.  Finally, to create a night
effeet. we must have a dark backgroumd
while the subject must be highlighted
on one side and be in deep shadow on
the other. Some backlighting should be
used if possible.

In 1elevision. however. the most dra-
matic and artistic lighting can fail it
the camera pickup tube is unable to
translate that lighting into a faithful
image. 1f the light range in a scene
exceeds the eapabilities of the camera
tube. if the highlights ave too bright

www americanradiohistorv com

and the shadows are too dark. the
image quality suffers.  Unfortunately.
the human eve is a poor judge of light
and dark values,

Even the conventional type of ex.
posure or light meter has not been
found satisfactory for the judgment of
TV itlumination, By design. these de-
vices measure only the overall value of
the reflected light and do not reveal
the brightness of the light reflected
from individual subjects or the parts of
individual subjects. Thus. it is impos-
sible to gange the brightness range: the
difference in value between the bright-
est highlight and the deepest shadow.
In addition. these devices provide no
adequate means for arranging studio

Left:

A scene in which night efiect illumination has been simulated.
Here the subject has been highlighted on one side and placed
in deep shadows on the other.

Below:

The video analyzer used in predetermining of

lighting.

.

TeleVision Engineering. August, 1950
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Use of Video Analyzer and Exposure Photometer of the
Extinction Type Permits Control of Desired Lighting
Mood Within Pickup Capabilities of Image Orthicon

Camera.

Right:
Recently developed exposure photometer.

' S

g [T
bl

TV Studio Lighting

b y F R A N K G . B A c K y President. Zoomar Corporation

ithunination to meet the requirements
of the camera tubes being used.

By combining the capabilities of a
video analyzer' and an exposure photo-
meter. it has been found possible to not
only adjust the studiv lighting for
mood. but match the lighting accu-
rately to the characteristics of the image
orthicons in the cameras,

The rvideo analyzer permits measure-
ment of a tube’s sensitivity and satura-
tion point in terms of f-stop openings.
Using these data. it is possible to obrain
the tube’s contrast number (saturation
number sensitivity number equals con-
trast number). Sinee we know. for in-
stance, that the No. 6 wedge on the an-
alyzer's gray ~cale, used to determine
saturation peint. transmits 20 footlam-
berts of light, and that the No. I wedge.
used to determine a tube’s sensitivity,
transmits 2 3 footlambert. it will be
found that the ratio of minimum light
tevel to maximum light level for a tube
having a contrast number of I will be
30 (20 divided by 2 3). This weans
that when using an image orthicon,
whose saturation and sensitivity num-
ber: are the same. the brightest bright

Television  Optics, TELEVIsI0N EXGINEERING:
April, 1950
l1ipe SEI

Right:

Video analyzer larget.

TeleVision Engineering, August. 1930

in an illuminated scene being televised
should be no more than thirty times
brighter than the darkest dark in terms
of retlected light. This is the bright.
ness range. which for any tube i= equal
to 30 divided by the square of the tube's
contrast number; B R 30 .

As an example, let us suppose that
we have an image orthicon with a satu-
ration. f. number of 16, and a sensitiv-
ity. f. number of 8. Its contrast number
will then he 2 (16/2). while its bright-
ness range will be approximately 8
(30,/2%). This means that. for that par-

www americanradiohistorv. com

ticular camera tube, the brightest bright
in an illuminated scene mmst never be
more than eight times as bright as the
darkest dark. in terms of retiected light.
The reflected illumination alwavs must
he kept welt within a tube’s brightness
range.

How do we check the retiected light?
Unlike the conventional type of light
meter, the photometer? which is of the
extinction type. permits the measure-
ment. in foutlamberts. of the light re-
fiected from the smallest areas. It has

(Continued on page Z2h)

-
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Versatile Phase-Shift Control
for TV Studio Sync Generator

Device,

Employing Selsyn System,

Affords

Rapid

Adjustment of Vertical Syne Phase, and With the Aid of
a Vertical Phase Comparator Permits Vertical Phase
Coincidence of Syne Generators With a Simple Manual

Control.

by c- j. AUDITORE, TV Facilities Engineer, WOR-TV

WHENEVER REMOTE PROGRAM material
is used in conjunction with locally orig-
inated picture signals. it js desirable
to have the remote and local vertieal
This i=
necessary in order to prevent roffing of
the picture at the receivers. after the
switch is made at master control from
local to remote program material. or
viee versa,

synelironizing pulses in phase,

Vertical Phase Comparator

The phase difference between any two
vertical synchronizing pulses can be
readily determined. It is only neces-
sarv to apply a compaosite video signal
from one generator source to the ver-
tical amplifier of a “scope. at the same
time applying a negative vertical drive

(v edr) pulse from the other generator
to the grid of the same “scope,  Sinee
the ¢ or ix for all practical purposes
available only loeally. the remote signal
nmust he applied to the “scope’s vertical
amplifier. I the remote signal i=
viewed on the “seope at half-vertical
sweep speed (30 eps). the vertical syne
putse will appear in the middle of the
sereen. The v dr pulse applied to the
grid will blank-out the “seope trace at
the instant of its oceurrence.  There-
fore. the two vertical pulses may be
viewed on the “scope simultaneously
and in true phase relationship, Adjust-
ment of the wvertical phase of either
svnchronizing  generator  will  permit
bringing the two vertical pulses into
coincidence, the one blanking out the

other, Sinee the “scope sweep is 1rig-

External Source
Composite Video
Input to CRO |
Vertical Amp

Local Source
Negotive -
Drive Input to
CRO Grid

——

——30-Cycte Sweep

Externat Verticot

Locol Verticol Signol

Phose Difference

Signat
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gered from the signal applied to the
vertical amplifier, the signal applied to
the grid will appear to move relative
to the conventionally displayed signal,
regardless of which generator phase is
being shifted.

The studio svnchronizing generator is
usually kept fixed at come predeter-
mined control setting hecause of cer-
tain synchronism requirements imposed
by associated  projection  equipment.
When the remote program feeds are
originated by the station’s field pickup
personnel. it is customary for the tield
crew to adjust their vertical syne phase
to coincide with the studio.  Limited
adjustment is built into the synehroniz-
ing generators and with a multiple-
phase primary power source and power
phig reversal. it is possible to obtain
any vertical phase shift desired.

Syvane Problems

Unfortunately, it is not practical to
~ynehronize  television which
are powered from different power sys-
tem=* A common power svstem is a
necessary reference standard of com-
parison. This condition will arise when
taking network feeds, or when invelved
in remotes across the state line, for
example.  Ahhough the power com-
panies manage to keep their system fre-

svstems

Figure 1
Verlical phase comparator.

TeleVision Engineering, August, 1950
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Ll Seisyn Control
Tronstormer

Figqure 2

The selsyn phase shifter system setup. T,. T, and T, are step down transformers®. R, and R, terminals are connected to ext phase on the sync generator.

quency at 60 cps, within very close lim-
its, different power systems have a lazy
but constantly varying phase difference.
This lack of synchronism between
power systems is not easily overcome
at the consumer level.

Selsyn Phase Shifter

To permit rapid adjustment of the
vertical sync phase, a flexible phase
shifter has been built and installed at
our TV plant. With this system and
the vertical phase comparator, it has
been found possible to bring the syne
generators into vertical phase coinci-
dence by means of a simple manual

*RCA Genlock uses the synchronizing signal
from an incoming remote as a reference stand-
ard of comparison for locking-in a local syn-
chronizing generator. The incoming video signal
can be used with this unit to control the line-by-
line phase of the synchronizing generator at the
recciving location closely enough to permit lap
dissolves and superpositions of titles and slides
from the stulio with 2 remote signal.

Figure 3

Wiring changes to be made in studio sync

generators. Terminovls 8 and 9 are the ext

phase contacts at the bott of the studi

sync generator rack, provided in the original
equipment,

TeleVision Engineering, August, 1950

control. The phase shifter may bhe
remotely located from the unit it is
controlling. to lend itself to ease and
convenience of operation. Furthermore,
the dial associated with the control may
be used to restore in a rapid manner
the unit to some predetermined setting
as required.

Compesition of Unit

The unit consists of a control trans-
former type of selsyn connected to a
three-phase equi-voltage power source.
A control transformer type of selsyn
{or synchro) is constructed with an
essentially non-salient pole rotor and

2AUTC type 41 or equivalent.

a wound three-phase stator. With the
stator connected to a three-phase power
source, the voltage induced in the rotor
will vary in phase from zero to 360°, in
accordance with its displacement with
respect to the stator. The amplitude
of the voltage induced in the rotor will
be constant regardless of its displace-
ment. This arrangement provides an
ideal source for a constant-amplitude,
variahle-phase reference standard for
the control of a TV synchronizing gen-
erator.

Army Type Selsyn Used

An army ordnance type 3CT selsyn
was employed in this application. Step-

17v l} \)
- N,

~ - - = = Wiring Removed
emmesus  Wiring Added

Va-le 6SLT7

1)
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®

60 n, Reference
Voltage Input

AFC Bolonce

down transforiners were required to
convert the available 208-volt supply to
104-volts. The stator will accept a 60-
cps voltage input ranging from 90 to
120 volts. The rotor output was con-
nected to the Ext Phase terminals pro-
vided at the bottom of our studio syn-
chronizing generator.

Syuchronizing Generator Wiring
Changes

In applying this system. it is neces-
sary to make certain minor wiring
changes in the synchronizing generator.
These are shown in Figore 3. In the
pulse former, it is necessary to lift the
lead on T, terminal I: then lift the
fead on the eewe terminal of R, and
fmatly extend this lead to T,. terminal
3. This will efleetively disable the lim.
ited-range built-in phase shift control
and substitmte the selsyn phase shifter,

Reference Vollage

The O-cps reference voltage from
the phase shifter is applied to the clip
per tube Vo The input to this stage
must be of the correet amplitude to
provide proper clipper action.  The
center-tapped secondary of transformer,
T,. is a convenient means for reducing
the selsyn phase shifter output voltage
to the required signal amplitude.

Syne Generator AFC

The function of the phase shifter can
be readily appreciated after an analysis
of the afc circuit. The 31-500-cps

'RCA TG-1A.

10

master oscillator synchronizes a series
of pulse-counter frequency dividers
which produce all of the timing pulses
used in the TV system. The output of
the 60-cps pulse-counter circuit is com.
pared with the G0-cps reference voltage
derived fromt the ac power system. This
comparison takes place in a lock-in
bridge circuit. the output of which is a
dc voltage. controliing a reactance tube
circuit.  The reactance tube circuit is a
virtual inductance in the 31.500-cps
master oscillator tank cireuit, keeping
the master oscillater on frequency.

Lock-in Bridge

The lock-in bridge is a simple four-
arm diode bridge. The elipped 60-cps
reference voltage will not be conducted
through the bridge until it has heen
gated by the syne generator 60-cps
pulses. applied to transformer T, If
the pulse gates the bridge so that
exactly one-half of it occurs before the
reference voltage crosses its axis and
the other half occurs after the axis
crossing. the ontput of the bridge will
be zero. i the pulse is not symmetrical
with respect to the reference voltage
axts crossing. the bridge then produces
an output of a polarity corresponding

Figure 4
Biock diagram of the sync generator afc

system.

actn AFC EIR-15

Bridae p———u{ Reo¢longe ——nd Maiter

Cirewin Oscligor

Pults -

€0-Cycra Counter

Pulse Freguency

Ooriary
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Figure §
Lock-in bridge circuit which employs a four-
arm diode arrangement.

to the direction of asymmetry. The
filtered output of the bridge is applied
to a reactance tube afc cirenit which
corrects the frequency of the master
oscillator.

Filtering Features

In normal operation, this correction
continues all of the time. However,
once the master oscillator has been
brought into synchronism initially. the
changes are small. in the order of onc
part in 10.000 and average out to zero.
The time constant switch, S,. effectively
changes the amount of filtering at the
lock-in bridge output. by substituting
other values of resistors for R.. This
filtering determines the speed  with
which the master oscillator frequency is
readjusted when an error oceurs.

Balance Pot Adjustinents

In some ot the early synchronizing
generators, the 10.000-ohm afe halance
potentiometer and 2.2.megohm resistor
across C; were left out.  The balance
potentiometer must be adjusted to com-
pensate for differences in the diode
characteristics.  With the plng in the
oscillator transformer, T, rotated to its
extreme cw position. the afe time con-
stant switch on {4 and the frequency
control switch on 6O0-cps. the afc bal-
ance control should be adjusted until
the voltage, measured across C, with a
vacuum-tube voltmeter. is zero. Then
the plug in T; should be readjusted so
that the 60-cps output of the free run-
ning sync generator is approximately
stationary on a ‘scope sweeping at the
power-source frequency,

TeleVision Engineering, August, 1950
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Mechanical Test Procedures, Adopted as Design Aid,

Reveal Such Data as Natural Period of Vibration,

Resonant Frequencey Characteristics, Element Flexing,

and Specific Changes

Vibrations.

Checking antenna for element fatigue.

Required for Dampening of

Vibration Fatigue Testing of
TV Antennas

THE ART OF DESIGNING television an-
tennas is by no means limited to the
drawing board. electrical testing lab,
and actual feldtesting of electrical
characteristics.  There are certain me-
chanical factors to be considered. as
well, factors which can reveal whether
the antenna can stand the gafl of eon-
«tant wind vibration. ice loads and other
adverse weather conditions.

Due to the fast pace of change in new
TV antenna designs. it i~ not always
feasible to make trial installations to
observe the mechanical endurance of

TeleVision Engineering. Augusi, 1950

by K E N l.l P P E R T, Chief Engincer. Technical Appliance Corp.

new antenna tvpes.  Obviously. then.
the answer must be found in =ome sort
of aceelerated test whereby, in a few
hours or davs, we can simulate vears of
rugged service.  Vibration fatigue test-
ing offers an eflective means of provid-
ing this mechanical endurance infor-
mation,

In these tests all the elements of an
antenna array are brought to their nat

-

www americanradiohistorv. com

ural periods of vibration, This is the
paint at which the elasticity of a mem-
ber reaches its greatest flexing or move-
ment. and during which the greatest
<train is attained.  Any weakness in
mechanical design  shows up during
~uch tests in the form of a visual change
in the distortion of the member under
tesl. or actnal fracture of the olements
(Caontinued an puge 31

Lefl:

Closeup of vibration fatigue equipment during a test of an
end-fire type antenna.

Below:
Anolher view of the fatigue test apparatus.



www.americanradiohistory.com

The Streamlining of

STREAMLINED Cuassis, featuring fewer
components, less connections. a redie-
tion in the number of tubes and sim-
plified arrangements of parts to facili-
tate servicing. a goal sought by design-
ing departments since the early days of
TV. appears to have been reached in
many models now coming ofl the line.

In the RCA chassis, for instance,
there are 30 per cent fewer parts than
the conventional models and 20 per
cent less connections, The use of many
new types of components and corre-
sponding circuitry alterations have con-
tributed substantially to the new ap-
proach. For instance, in the RCA sets.
a new age and a new 3-position switch
were evolved and mounted in an ac-
cessihle position on the rear of the
chassiz. to make it possible to adjust
the age control quickly for a strong or
weak signal area.

To provide simple  pin-point  focus
control  adjustment. a  specially  de-
signed magnet assembly was developed.

Fiqure 1

Layout of parls normally used in a layer-built chassis, using a 124" tube, Required

are about 1,100 parts and components individually mounted, requiring about 500
solder connections.

@
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By means of a flexible cable the control
was extended through the back cover
of the receiver, Due to the design of the
focus magnet assembly, it is possible

obtain a focus adjustment over a
range of from 7V to 11 thousand volts.
Thus a wide latitude of control exists
under irregular high and low power
line voltage conditions.

For centering the picture a centering
or wobble plate was designed. This
allows adjustment of the picture. either
from side to side or in a vertical direc-
tion. This plate can be locked after
adjustment by a locking screw, or by
means of spring loading on
models,

In the high-voltage supply a smaller
amount of capacity was included. to
make the high voltage supply less dan-
gerous due to the smaller amount of
energy stored in the filter system.

Selenium rectifiers were adopted for

some

*From special lecture notes prepared hy the
commercial service section of the RCA Service
o, Inc.

‘l’-'!'.v-
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TV Chassis

by WYN MARTIN

Prelabricated units developed for new sireamlined chassis,
which have 30 per cent fewer parts and 20 per cent fewer

connections.

the low voltage supply in 127 models,
the rectifiers having been found to as-
sure long and low cost operating life
with a minimum of trouble. Employed
were rectifiers rated at 130 volts ¢e and
250 milliamps de.

For the rf input. a four circuit, switch
tuned. two-tube tuner was designed as
a unit independent of the receiver chas-
sis.  This type of design was found to
make it possible to remove the unit as
in previous models.  Thus, it can be
serviced and aligned independent of the
chassis by using a suitable power sup-
ply source.

The rf unit used in the 12" chassis
employs a 6CB6 as an rf amplifier and
a 6J6 as an oscillator and mixer tube.
In the new unit the antenna input cir-
cuit has been shielded. Appearing in
this eircuit is an antenna elevator trans-
former. and a high-pass filtering sec-
tion. This shielding was found to pro-
vide a great degree of freedom from
stray pickup. Another feature included

The FM and AM traps used in a new
chassis. In the AM trap, there is a 100-mmid
capacitor in the rf input which serves to
eliminate or reduce AM broadcast inlerference
in strong signal areas. The FM trap is
adjustable frem 90 to 110 me.

<~ AM FILTER

TeleVision Engineering, Aungust, 1950
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IFf transiormers with polystyrene coil forms which are said
to help provide less r{ losses and consequent improved rf gain.
Tests have also revealed that the use of the polystyrene forms
provides higher attenuation or selectivity of the if trap circuits,
an improved perlormance which was found to eliminate one

if rap circuit in a model.

Snap-in type capacitors, used in tound if and rf sections of
the new type chassis. which are claimed to provide more
efficient rf bypassing.

New Chassis Design Trends Feature Consolidation of

Heretofore Separated Parts

and Components Into

Pre-Wired Assemblies, Arranged in Functional Order.
Practice Found to Permit Use of 30% Less Parts and
20% Fewer Connections.

was a paralleltuned FM (90 to 100
me) trap. adjustable from the top of
the rf chassis.

The 6CB6 was selected as an rf am-
plifier because it is low input conduc-
tance pentode with good low neise fac-
tor characteristics and low plate to grid
capacitance. This low capacitance has
been found to help minimize oscillator
feed-thru  which minimizes oscillator
radiation.

The oscillator circuit and the mixer
were combined in one envelope of the
6J6 dual trode. This oscillator circuit
differs from previous rf units in that
only one triede section of the 0J6 tube
has heen used.  Stability has been ob-
tained by using a low L C ratio to tune
the oscillator. which helps to reduce
microphonics.  In addition. microphon-
ics were also reduced by selecting the
plate which does not support the getter.
This is the plate or pin I of the tube.

Inductances have been mounted on a
switch wafer for tuning channels 2 to
12,  All adjustments for oscillator in-
ductances have been made accessible
from the front of the cabinet by remov-
ing the escutcheon plate. These adjust-
ments can be made by means of brass
screw studs in the inductances. A
tracking inductance for all channels
has also been included.

For the 12%%” models a new vertical
oscillator circuit was developed. 1t dif-
fers from that formerly used in that it

TeleVision Engineering, August, 1930

dots not use the wsual transformer-
coupled feedback type of blocking oscil-
lator. Feedback has been accomplished
by coupling the output from the vertical
sweep output circuit back into the
osciflator input.  In operation. a 047-
mfd capacitor charges up through the
B supply circuit and a 1.500-0hm re-
sistor. During the positive exeursion of
the ascillator tube. this capacitor is dis-
charged rapidly through the sweep
osciflator tube. and a 12.000-0hm re-
sistor.

When the capacitor discharges. the
current through the 12.000-0hm unit
causes a vollagt- to appear across it. so
that the capacitor never discharges to
ero. At the instant the grid of the
sweep oscillator goes negative and cuts
off the discharge of the capacitor. the
erid of the vertical sweep output jumps
from zero to some positive value due to
the termination of the voltage drop
across the 12,000 ohms. This suddenly
raises the grid of the vertical sweep out-
put tube from near zero at the end of
the discharge cyele. to a positive value
determined by the charge remaining on
the capacitor. A .0017-mfd capacitor. a
170.000-ohm fixed unit and a l-megohm
vertical hold control determine the re-
covery time of the sweep oscillator.
During the positive portion of the cvele
on the grid of the sweep oscillator. the
capacitor acquires a negative charge

(All illustrations courtesy RCA)
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which leaks off through the resistances.
The rate of this discharge determines
the rate at which the sweep oscillator
recovers and will again be ready to fire.

The use of this type of circuit was
found to eliminate the need for a ver-
tical blocking transformer. thus simpli-
fying servicing.

Low Voltage Supply

As cited earlier. many innovations
were included in the low voltage supply.
In both circuits the bias veltage sup-
ply has been eliminated and all voltages
are measured with respect to ground.
This design. it was felt. should simplify
servicing since it removes the necessity
for a great number of flters and for a
bleeder resistor employing a large num-
ber of taps.

The electrostatic shietd in the trans-
former. which prevents radiation from
the herizontal circuit from being fed
directly into the line. has been found to
be quite important.  If no shield were
present. the transformer would couple
the 15-ke pulses from the high vollage
supply. into the line. which
would  then interference  on
broadeast receivers within a wide range.
Careful attention has also been paid to
the insulation between windings.  In
the svstem used in these chassis. a large
pulse of voltage is present at the cath-
ode-filament pin of the damper tube. 1

(Continued on page 31)

power
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(ube Production Line

TV picture tube production at the Ottawa

Ohio, plant of Sylvania. At left, removing an

assembled tube, which is ready for automatic
exhaust and processing.

Left:

To assure maximum dependable performance
in television sets, operators check every tube
coming offi the production line by making
precise measurements of all electrical charac-
teristics and light properties of the screen.
In addition. random samples taken from each
lot are given a 100¢: quality check. Final
double check, after the tubes are cartoned,
includes test of vacuum, emission ond in-
spection for physical defects before the lot
is released for shipment. Here, the operator
is checking cathode aclivity and process
gquality.

Extreme Leit:
A TV picture-tube settling operation
After the tube screens have seftled on the
conveyor the liguid is automatically poured
off and the bulbs are conveyed to a dryer.
Foil caps are placed over the bulb necks to
prevent possible contamination by airborne
dust. This section of the plant is fully air.
conditioned to assure controlled temperature
and humidity conditions for uniform screens.

Left:
Automatic sealing of the tube’s glass face
plate to the metal cone on high-speed rotary
equipment. During the operation, the metal
cone and glass face plate are sealed together
and tempered by passage through an oven.
In this view. operalor is removing the com.
pleted bulb assembly, the face of which will
be screened and further processed before the
electron gun is sealed.

14 TeleVision Engineering, August. 1950
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Right:
Views of tube production at RCA plants in
Harrison, N. ].. and Indianapolis, Ind. At
~ight, a typical check method used during
tube processing.

Right:
A tap test of miniatures for loose elements.
in which the operator uses a soft hammer
to sirike the fube repeatedly while checking
its operation.

Right:
Spot-welding leads to mount elements in the
manufacture of miniatures.

Right:
Assembling elements in miniatures on the
production line at the Indianapolis plant.

TeleVision Engineering, August. 1950
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Coverage of Standard-Frequency

Report of Observations of Transmissions from 400-W att
Experimental Station WWIVH, Maui, T. H., Operating
at 5, 10 and 15 Me, With Receiving Points at Several
Dozen Locations in U. S., Alaska, Australia, China,
Japan and Islands in the Pacific Ocean. Results, Plotted,
Present Accurate Picture of Reception, With Respect to
Frequency, Time of Day, Season of Year, and Sunspot

Conditions.

Ix Novesmeek, 1948, the Central Radio
Propagation Laboratory of the National
Burean of Standards bhegan operation of
an experimental 5. 10 and 15-mc stan-
dard-frequency station. WWVH on the
istand of Maui. Territory of Hawaii.
Purpose of the station was to provide
standard radio frequencies. time an-
nouncements. standard time intervals,
and standard musical pitch for the
Pacific area. in much the same man-
ner as WWYV at Beltsville, Maryland.
The procedure set up provided for the
three carrierrs and all modulation to be
interrupted for periods of four minutes,
immediately after each hour and each
half hour and for periods of forty min-
utes heginning at 0700 and 1900 get,
These intermptions were prescribed to
permit operation of automatic  ionos-
phere sounding equipment at WWVH,
to compare daily local frequency stand-
ards at WWVH with broadcasts from
WWV. and te do such servicing as
might be required,

tadiating approximately 400 watts at
each frequency. as compared with 8 or
9 kw at WWYV, transmissions have pro-
vided and are providing vital data to
show the increase in standard frequency
coverage and whether sinmltaneous re-
ception of WWV and WWVH will or
will not serionsly interfere with use of
the standard frequencies and time sig-
nals.

Reports of reception of WWVH alone
and of WWV and WWVH 1ogether
have been quite numerous as the result
of the cooperation of such agencies as
the Departinent of the Army. Depart-

1Lester, G. H., Experimental Standard-Fre-
queney  Trausmitting Station WV,
COMMUNICATIONS: September 1949,

2Hall, E. L. Some Data Cencerning the Cover-
yie of the Five-Megacyele Standard Frequency
Transmission, Proc. IRE: May, 1935,

3Data were not published.

Figure 1

Reception report form.

16

ment of the Navy., U, S Coast Guard,
FCC. CAA. and others. Such procedure
for obtaining information on coverage
and utility  of standard  frequency
broadcasts has been utilized previously
in the case of the first 5-me* transmis-
stons and again in connection with 5,
10 and 15-me® transmissions in this
country.

Reception Reporis

The project has thus far resolved it-
self into the assembly and interpreta-
tion of a greal many reception reports
given in several ways from many areas.
The observers have ranged all the way
from inexperienced persons who did
not record the place at which observa-
tions are made. 1o experienced engi-
neers accustomed to making radio meas-
urements,

A large number of reports were re-
ceived from the Chief of Naval Opera-
tions and included observations made
by Navy communication stations and
the Pacific Fleet.  Some of these re-
ports were from China. Japan. the
Philippines. and other Pacific islands
from which few reports of standard fre-
quency reception had previously been

received.  These reports covered much

of the period from March 7 through
April. 1949, and were given in terms of
signal intensity on the QSA5 seale.

A second set of reports was received
from the Department of the Army. the
U. S Coast Guard. and the FCC on
report forms provided by the Central
Radio Propagation Laboratory., These
forms enabled the observer to give his
estimate of reception of WWVIL and
whether or not it improved the stand-
ard frequency service at that location,
This type of report. while nseful. did
not lend itselfl 1 quantitative analysis,
as did reports based on the QSA scale,

A third small group of reports gave
numerical data on reception of hoth
WWVI and WWV in Alaska and Aus-
tralia. A similar set of data was
received from the Navy for a location
in California.

Discussion of ()SA5 Scale Reports

The reports submitted by the De-
partment of the Navy were from a large
number of Naval establizhments on the
west coast, the islands of the Pacific
Ocean. China. and Japan. Many very
complete sets of data were furnished
showing ohservations on the tran=mis-
sions of WWVH at regular times, often

Nome
Type of Antenno

Address

Form for Report to CRPL on Reception and Use of WWVH ond WWV

Is WWV or WWVH used ot your Locotion

Place of Observation

8,000 ke

10,000 ke 15,000 Ke

Other Fraquencies

Date,1949

|1

Time, Specity Zone

Is WWV Usoble?

Is WWVH Usable?

When both are
recwhvad s resmdiont usoble

Wt [ el et
TraqUENCy, WiV vs WWVS,cA?

]0-"«7
Ooex WWVH Make:

Reesdtion ot | Worse?

Your Loxotion  [apout
Some?

Further Comments

wWwWWw.americanradiohistorv.com
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Station WWVH

by E. L. HALL

High-Frequeney Standards Section. Central Radio Propagation Laboratory
National Bureau of Standards

at half-hour intervals, thronghout the readily caleulated. A portion of a chart
2 -hour  period and  for nearly two of such data appears in Figure la. In
months duration. (March-April 1919), Table 1 appears a portion of a table
Other data were at hourly or other of data taken from the chart of the type
irregular intervals.  The information from which the graphs of Figures 2 to c
given included the location. time. sig. 9 were prepared. i

nal intensity on QSAS5 scale or notation
not heard. with other comments as to

ngagenT

noise or station interference. A signal DAL o
intensity of (.\).\-\2 or more was !aken Fime No.Xo. Timee %  Ne. Ne. Times %
in the analysis a< a satisfactory signal, GCT Days Hleavd Usability Days Heard Usability
but Q5A1 was considered as not satis- T
factory and unheard. - 3o Lhe g0 el s

D.I.) f 5. 10 and 15 ol 51 8 15.7 51 3o {_0.6

Data for 5. 0 and 15 me from a 0200 5] g8 157 51 40 7e4 o
given location were plotted on coarse 000 31 49 961 51 49 961 j
cross-section paper. with time in hours 2300 51 7137 500 20 580 1 1

g o oy H : poe

gct as lhe-al)s('lssa. the .lndn:ulual days Toble 1 F ; \ ]
heing assigned successive lines above o —

O ra . oatief: g Portion of table of revresentative reception T | H K
that !0; the first daI)' bdllsfd(‘lol’)dur date taken from a complete dchurl !o;"[ th; : :’ i { |‘ '\.u “
unsatisfactory signals on a given day 24-hour pericd as reporled during Mare 3 ! B - A

L o E 2 and April 1849, R s
were indicated by a black plus sign i bt \\ !
at the corresponding times. When data bt L

- I3 . . 1 L 20 24 rOuRg LT
were given on the half-hour or hourly During the March-April, 1949, period e T e
hasis, and some of the times had no covered by these reports the transmit- -

"

observations recorded. the data were
filled in for a gap of one or 12 hours.

Figures 2 A and B (right, top}

if data on either side for two or three A; receplion of WWVH at Imperial Beach.
hours indicated the s i . Calif., April, 1949 (2,400 miles. 1.840 observa-
.. c 7 ..a.me S DI lions., 26 days). B:; reception of WWVH at
ditions.  When conditions alternated or Skaggs Island, Calif.. March and April, 1949
were irregular in reception. the data {2400 miles, 4,090 observations, 34 days).

were not filled in.  The numbers of
satisfactory and unsatisfactory signals
at a given hour or half-hour were then
counted from the chart for the number

PLACENT BSARLITY

Figures 3 A and B** (righl)

A; reception of WWVH at Whidbey lsland.
Washington (2,700 miles. 3.900 observations.

of days reported.  The percentage of 30 days). B; reception of WWVH at Adak.
lays hes | age usabili e Alaska (2.500 miles, 1.520 observations, 20
days heard or percentage usability was days).

Figure la

Portion of chart showing method of plotting reception data fcr eight days:
« unheard or unsatisfaciory: blank, no observation.

, satisfactory;

1
-+ -
) , , . j :
] - — 10 ] { s
oars [ Me —-, I- Me » II] 4
L e B o S B A Ak o = U o o | B of | E— iy
B e e I o SN S o e e | '
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Figures 4 A and B**

RA: reception of WWVH at Midway Island

{1,500 miles, 3.460 observations, 50 days). B;

reception of WWVH at Guam (3.900 miles.
6,780 observations, 52 days).

**For March to April. 1549, period.

Figures SA and B**

A; reception of WWVH at Subic Bay, Luzon,
R.P. (5.400 miles. 2,240 observations, 15 mc,
51 days). B; reception of WWVH at Shanghai,
China (5100 miles. 1800 observation, 26 days).
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Approximate

Approximate Hour, GTC Ohbser- Hours. Greenwich

Distance from Sun-  Sun-. vations Civil Time
Place WWVH (Miles) rise sttt No. Days No. 3 me 10 me 15 me
Adax. Alaska.. 2500 1700 0300 20 1520 0300-1800  0000-2400  000U-2400
Whidbey [sland.

Washington.. 2700 1400 0200 30 3900  0130-1300  0000-2400  OOU0-2400
Skaggs Island.

California ... 2400 1400 0200 34 4390  0300-15300  0100-1800  DUVO-2400
Imperial Beach,

California ... 2400 1400 0200 26 1840 0300-1400  0300-1300  0000-1830
Midway Island 1300 1700 0500 50 3460 0400-1900  0000-2400  GU00-2400
Guam ....... 3900 2000 0800 52 6780 0300-1820  0500-2200  0000-2400
Subic Bay.

Luzon. R. P. 3400 2200 100 531 2240 ...... ..., 0600-2130
Shanghat, China 3100 2200 10 20 1810 THN-20000 TOM0-2200  0830-2230
Hong Kong.

Tsingtao.

Okinawa ...... 3000 2200 100 17 510 oL 0330-2300  0630-2200

WWVH loh 0400 0 o0 Lol s e
Table 2

Time for most reliable reception of WWVH. March-April, 1949,

ters at WWVH were off the air several
times for extended periods owing to
power failures and other accidental
causes in  addition to the J0-minute
silent periods at 0700 and 1900 GCT
for comparing the local frequency
standards with WWYV  transmissions.
Data for these times. if given. were
discarded as WWV signals were prob-
ably heard at these times.

Data representing about 30.000 en-
tries were prepared from the following
localities: Adak. Alaska: Whidbey
Island. Washington; Skaggs Island
and lmperial Beach, California;
Midway Island; Guam; Subic Bay. Lu.
zon; Shanghai; Tsingtao; and a com-
hination of localities including Shang-
hai. Tsingtao. Hong Kong and Okinawa.

Under the charts of percentage usa-
bility. the approximate times of sun-
rise and sunset at the particular loca-
tion and at station WWVH are shown
in Greenwich Civil Time.

The curves of percentage usability
for the three frequencies and various
localities were derived from the data
submitted, which covered various
periods from 17 to 52 days during the
two-month period mentioned. The per-
centage usability values plotted should
be considered only as representative. If
more data had been received for some
of the shorter periods showing ecither
satisfactory reception or no reception
for a larger number of davs, the per-
centage usability might have been dif.
ferent. It is believed. however, that the
curves give a good picture of reception
with respect to frequency. time of day.
season of year and sunspot number for
the locality indicated. Gradual de-
parture from these curves would be
expected with changes of season and
sunspot number,

In Table 2 are data taken from the
reports and related curves with other
significant data on approximate dis-
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tance from WWVH and approximate
times of sunrise and sunset. The hours
were tabulated for which the data in.
dicated 509% or higher usability and
thus show the time of most reliable re-
ception of WWVH for March and April
1949. The hours of sunrise and sunset
at the receiving location and at the
transmitter are seen to have a definite
effect upon the percent usability. as the
best reception is found for an all-dark.
ness transmission path. This is particu-
larly true for the 5-mc transmissions.
The 10-me transmissions are seen to be
usable for more time than the 3-mc
transmissions. Likewise the 13-mc
transmissions are useful longer than
the 10-me transmissions and may be
usable throughout the 24 hours at dis-
tances up to 3900 miles (Guam). The
reports from China indicated that re-
ception is greatly handicapped at tines
by excessive static and other interfer-
ence. Data from Tsingtao, China. for
20 days yielded about 4% hours in 24
when the percentage usability was
15¢¢ or higher.

Discussion of CRPI. Form Reports

The second type of report was sub-
mitted on a form such as is shown in
Figure 1. The form was intended to
give useful information on reception
and use of stations WWVH and WWV
on 5, 10 and 15 me. In a few cases
there seemed to be confusion in the
marking of the various spaces resulting
in contradictory information. Such
markings were not used or were re-
vised to agree with the non-contradic-
tory portion of the report. The entries
on the reports were counted for the
three possibilities of better. worse.
about same. for the question. “Does

[To Be Continued)

TeleVision Engineering, August. 1950
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Production dids

“Scope Tracer

AN oPTICAL prostTioNiNG deviee that per-
mits tracing of cathode-ray patterns of a
repetitive nature directly on graph paper.
is now available. The use of the tracer
for viewing oscillograms is =aid to increase
accuracy by elimination of parallax cansed
by ecurved-face ert and Hat calibrated
scales. Projected pattern i= exactly the
size of the original trace- Oscillo-Tracer:
Robert A. Waters. Inc., Department TE,
4 Gardon St.. Waltham 51, Mass,

Waters Oscillo-Tracer

Mastic TV Components

Prastic BosusiNs have been developed for
all types and sizes of em and em-pm focns
coils. Bobbin-~ are said to eliminate the
need for acetate washers and sleeves, pro-
vide complete protection against  electro-
lysis, and permit more ampere turns in less
space,

Other TV plastic products have also
been prﬂllll(‘ﬁl, These inchide splil hali-
bins for wire-wmmd deflection vokes, in
widths 1o fit all sizes of coils: corona
rings to protect horizontal warput frans-
formers against corona discharge: protec-
tive chells and covers for powdered iron
and ceramic detlection syokes,  furnished
for all width~ of wwon. complete with ter-
minal strips.  American Molded Products
Co.. 1646 N Hanore St.. Chicago 22, 11,

American Molded plastic TV compnents

TeleVision Engineering. August. 1950

Coil Winding Machine

A cotl winpiNG Maciase that winds eoils
and solenoids np 1o 87 in length instead
of 6" ha= been annonnced. Model is
mounted on nels instead of a cast iron
base.  The rods are said to make possible
better alignment and more tlexibility be-
canse the taildock now can he moved
hack and forth as well a~ from side to
side.  Featnres a tension bracket which
can be moved 10 any pesition 1o suit the
winding arbor.  This is said 1o permit
adjustment of spouls eloser or farther from
the winding head,

Failstock handle is vertical, permitting
it to be moved by the operator’s elbow and
leaving the operator’s hand free.

Bushings for the cam follow rod are
hardened and ground, instead of ailite.

Cam. gears and idler forming the par-
tern are enclosed in front by a elear plastic
window, keeping them in sight of the
operator at all times,  Traverse rack is
driven by change gears and idler enclosed
in back of the head. Traver-e rack has an
adjustable stop to insure return to identi.
cal starting position.  Ball bearing 1atil-
stock  with spring tension lever permits
quick change to coil forms,

Maodel also winds progressive universal
coils up to 47 in length and 37 in diam-
eter, universal coils up 10 %7 in width,
and I coils. Winds wire from 20 10 44
sauge. Cams are stocked from %7 o
1/167 in deerements of 17617,

standard  equipment: Y Ap universal
mator: foot operated speed controller; V
belt drive: and double spool carrier with
two adjustable oilite bearings 1o control
wire during winding. - Vedel 125; (zeorge
Stevens Vanulacturing Co., Ine.. Chirago
30. 1.

Stevens coil winder

Insilated Grommet

A METAL. FORMED  GROMMET  completeh
covered with rubber has been designed for
insndating blanked holes in metal to pre-
vent cutting, chafing, shorting and rattling
of wires, cables, eonduit. tubing, er1e,, which
pass throwgh the holes— dreo Sta-Put se-
ries 3120: Automotive Rubber Company.
Ine.. 8601 Epworth Bled., Detroit 1. Vich,

Automotive rubber insulated grommet
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TV Glass Pillar Gun Fusing Machine

A UNIT FOR SEMEAUTOMATIC GLASS GEN
fusing has heen placed on the market.
The only manual aperation required s
«aid to he insertion of the gun parts and
removal of the assembled @ua from the
spring eolleet.  Unit is said to require
only gas. oxvgen and clectrical connec-
tions to prepare it for production. Will
turn ot 130 to 200 guns per hour and is
adjustable to rods of various lengths,

Remote comtrol is used in this semi-
automatic unit to operate the application
of preheated glass rodds.  Positioning of
glass rods for heating is a manual or hop-
per  fed operation. Tri-Kris  Company,
Inc.. Box 641, Walwut and (leveland
Streets. Lansdale. Pa.

Tri-Kris pillar gqun fusing machine

Plastic-Metal Serewe

FasTENERS featuring a serrated metal core
which ha: Dbeen extrusion-coated with a
thermoplastic material, have been devel-
oped. The type of core and plastic used
depends entirely on the nse 1o which the
serew will be put.  Afier the extrusion
process the resalting composite rod is cat
in an auntematic screw machine o form
accurate threads and a strong head. The
metal core runs the entire length of the
cerew  and furnishes most of the screw
strength.  The plastic exterior is said 1o
give the screw all of s extra insulating
and sealing qualities,  The metal core
carries the torque applied by a serew
driver or other driving instrumeat.

Standard  sizes  available  from  stock
range in diameter from No. 8 to %" with
cellulose acetate insulation: from No. 10
to %" with polyethylene: from No, 8 to
4. with cellulose acerate butyrate: and,
from No. 8 to %" with ethyl cellulose in-
sulation.—Forman Insulating Serew Corp.,
101 Broadwav. New York 13. V. Y.

Farman insulating screw
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U Parts and Ac cessory Review

Locking Type Shaft Molded Pots

TwWo-waTt  sowEp  composition potenti-
ometers with linear taper are now  avail.
able with a short serew driver shaft and
locking nm.

llas a solid-molded resistance element.
heattreated under pressure. which is said
to be unaffected by heat, cold, moisture,
or length of service.  The terminals are
imbedded in the resistance element, and
all parts are corrosion resistant.  Unit s
said to have a low noise level, smooth
taper, and high load-carrving capacity,

Available in siateen siock  resistance
vahies from 50 ohms 10 53 megohms. The
mit is 1 1/16” in diameter. and extends
9/16” behind the panel. A spst switeh.
to be attached to the back of the control.
can be supplied extra.— Type 48: Ohmite
Manupacturing Co.. $974 W. Flournoy St..
Chicago 44, 1], '

i

[0
B
o

Ohmite potentiometer

Air-Spaced Feedline

TV Leamis. with 80 of the dielectric web
between wires removed, has been pro.
duced,

Can be used with standard insnlators,
Lead said to permit taut pnlling without
danger of bringing wires close together.

Lead is composed of weather resistant
polyethylene.  Nominal  dimensions  are
B757x.083",  Specifications call for nse of
two 7x28 conductors.  Packaged on reels
in continuous lengths of 55°, 1007, 250',
500°, and 1. —CGoodline Airlead; Don
Good, Inc.. 1014 Fair Oaks Adrve., South
Pasadena. (Culif.

Vitreous Enamel Capacitors

A LINE OF VITREW 5 enamel capacitors, 68
to 1000 mmfd, rated at 500 ede, is now be.
ing marketed.

Each unit is a laminant of a lowloss
ceramic dielectric and metallic silver sin-
tered 10 produce a monolithie block,

The properties of the materials and the
small size are said to insure low losses for
all frequencies at temperatures from —33°
1o 200°C—Vitramon, Ine., Stepney, Conn.

Vitramon capacitors.

Selector Switches

(VAL TYPE ROTARY SELECTOR SWITCHES are
now avatlable,

Nix basie plates and three rotor types
are used to construet switehes having from
one 1o three poles per deck or gang and
with other mechanical and electrical de-
tails designed 0 mateh specifications. As
many as 18, Y or 6 positions may he ob-
tainedd in single. double or triple pole
types, respectively.  These may be single,
double or triple pole decks exclusively or
a combination of different types,—Shall-
cross Manvfacturing Co.. Collingdale, Pa.;
Complete data in bulletin 113.

Metallized Paper Filters mid

Capacitors
A NEW LINE oF FILTERs for radio-noise
suppression, and  line of molded  paper
tubnlars and  electrolyties  featnring  the
nze of metallized paper are now available.
Capacitors are said to be self-healing. and
have an inherently low rf impedance.—
Metalite  capaciters  and  UHF  filters;
Astron Corp.. 255 Grant Ave., East New-
urke. N, J.

TV Speaker With Magnetically

Enclosed Motor Structure
A LovpsrEaker, with a magnetically-en-
closed motor structure, for close mounting
to the picture nthe, has heen developed.

Speaker uses Alnico Voin a high efficien-
ey magnetic structure, Speakers are made
in sizes ranging from 5" to 12" —Rola Co.,
Cleveland, Ohio.

Microswitch Fitted Relays
SUB-MIMATURE  TELEFHOME  ivpe  relays,
fited with from one w0 four model 1S
microswitches, have been developed,  This
construction provides an assemhly 1 7/16"
x 1 15/16" x 11/16" with contacts np to 4
form € (3 pd1) rated at’5 amps, 115 v 60
eps resistive load, or 3 amps. at 24 v dr.
Maximum inrush 12 amps for % second,
This relay is said to withstand better than
30 g vibration.

Microswiteh  is molded  hakelite  en-
closed. Relay may be used unhoused or
hermetically  sealed  in model A deep
drawn steel can 17 x 1 11/16” x 2 5/32"
high. - Hermetically sealed  assembly  can
be fitted with either plug in or solder ter-
minals with high diclectric glass insula.
o, Aetuating coilz for either ae or dc
are available,

Microswitches are said to he so mounted
that the differential lever action of the
aratnre permits lower  coil power and
fast positive operation, —Type WT; Poner
and Brumfield, Princeton, Indiana.

Poller and Brumfield microswitch.fitted relay
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410-Volt Rectifier Cartridge

A LINE OF 10161 vOLTAGE selenium rectifier
cartridges has been developed. A 110-volt
de type (10 ma der has a peak-current
rating of 120 ma and a peak inver~e rating
of 1500 volt=. The 440-volt rectifier is of
the half wave type and i~ /16" od with
an overall length of 134", Iis voltage drop
at rated load is abowm 25 solis, and its
welght is Y4 ounce,

Cartridges are available in cither phe.
nolic, glasz or hermetically sealed assem-
blies from 24" 10 143" od.—Internationd
Rectifier Corp.. 6809 So. V'ictoria Arvenue,
Los Angeles 13, Calif.

!

RC.

{of amgeLEs CALIE

International Reclifier selenium cartridge.

TV Antenna Mount Bracket

A TV ANTENNS MOUNT RRACKET, which can
be installed on the peak of a roof, as well
as the side of a roof, wall, parapet or
corner of a huilding. has been developed.

Bracket is said to be adjustable to any
position by locating a set of braces on each
side of the upriglits and fastening them
into position by nut and bolw.

The bracket comes pre-assembled, except
for side positioning braces. Siandard size
takes a mast up through an 12" mast,
while the larger model accommodates up
through a 2 mast.—Kenwood Engincering
Co., Ine. 265 Coljax Avenue, Kenilworth,
N

HF Inductor Alternator

AN Ianvctor AvieeNator has been de-
veloped to provide mobile high-frequency
ac power from a de source.  Can supply
100 to 800 cycles ae from units with 5.5 to
230 r de inputs.

A4C outpmt is obtained from a rotary
inductor.  The ae rotor and field are elec-
trically isolated from the de muotor end.
No permanent magnets are used for power
generation.  The ae outpmt i= claimed to
e unaffected by the inHuenee of strong
magnetie Relds, vibration, or aging,—Cer-
ter Wetor Co.. 2644 N, Maplewood Are,
Chicago 17, L.

Carter inductor alternator

TeleVision Engincering, Augnst. 1930
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hstrument MNews

Null Detector-3'TVM

A n~NurL petector and vacuum-tube voli-
meter for ac bridge measurements  has
been announced. Provides «imultaneous
measurement of the voltage across the un-
known and the balance of the bridge,
Verm has a sensitivity of .1, 1, 10, and 100
volts,  Input impedance is 30 megohms
shunted by 20 mmfd. Frequeney range is
from 20 1o 20000 cycles, Null detector
gain is saild to be 91 db. ltas selective
circuits for 60, 00 and 1,000 cycles and a
frequency range of 20 to 30,000 cycles.
Model 1210: Freed Transformer Co, Ine.,
1718-36 Weirfield St., Brooklyn 27, New
York,

Freed null detector and vtvm

Long Scale Instruments

A Line or 28%" scale instruments has
been announced featuring a spot-of-light
pointer affording readings from a consider-
able distance.

Can be furnished with movement or
sensitivity normally obtainable as micro-
amineters, milliammeters, anmimeters, nulli-
voltmeters, voltmeters in ac or de types,
rectifier meters, thermo-type meters, rf
meters, wattmeters, and similar  instru.
ments,

Can be calibrated to various accuracies
from 57 to as close as Y of 1% of full
scale value.

Light beam pointer is  produeed by
light passing from a self-contained light
source through a precision optical system
reflected on a first-curface mirror directly
upon the instrument scale.

Single instruments  are  18% " Ligh,
227%" wide and 71" deep and weigh
313 pounds, When furnished as a dual
instrument  (two in a single mounting),
the case measures 23'% high. 52" long
and 107 deep and weighs 158' pounds.

Cole Instrument o, 1320 South Grand
Ave., Los Angeles, Caliy,

fla" Hermetically Sealed Panel Meter

A %" paner METER, featuring a solder
type zero adjuster which is said to pro-
vide adjustment withont breaking the her-
metic seal has been developed. A rubber
gasket is included for use as a pressure
seal for panel mounting,

Meter has a depth of 1'% from front
of panel. Either 190 or 270 accuracy rat-
ing available. Dials are standard or spe-
cially calibrated, depemding on require-
ments. Tvpe HV 4: Varion Electrical In-
strument (o, Manchester, New Hampshire.

TeleVision Engineering, August, 1930

TV Calibrator

A TELEvistoN  caLiBraTorR affording  the
facilities of six instruments has been de-
veloped. Included in one unit are a erys-
tal-calibrated television marker generator
with dual markers for all TV frequencies;
bar-pattern generator for making linearity
adjustments; miniature re-broadeast trans.
mitter for checking all TV channels: het-
erodyne frequency meter including ampli-
fier and speaker: signal generator operat-
ing on fundamentals in all TV bands, and
a dual crysial standard with three crystals
supplied.

Instrunmient contains a crystal-calibrated
variable-frequency oscillator, twe crystal-
controlled oscillator stages with three crys-
tals, a wide-band modulator stage for in-
ternally modulating the output at audio
and rf frequencies, and an audio anmpli-
fier with speaker.

Calibrator can be used for such applica-
tions as peak alignment, marking “scope
patterns, making lnearity  adjustments,
setting local oscillator frequencies in front-
ends, aligning traps, calibrating other sig-
nal generators, adjusting the frequeney of
small transmitters, aligning FM receivers,
driving rf bridges, and measuring unknown
frequencies.

Ha» an internal 4.5-me erystal-controlled
oscillator which modulates the output of
the vio to put dual markers on television
sweep-alignment response curves.

Unit also applies triple markers of erys-
tal aceuracy on diseriminator and ratio de-
tector N curve patterns.—Type W R-39B;
RCA Tube Department.

RCA TV calibrater

Volt- inmeter

A PockkT Size VOLT-aMMETER TR long
x 29/16" wide x 1%3” thick with seven
ranges ., . 6.5/13/26/65/130 amperes and
1507600 volts, is now available.

Has a split-core transformer which will
Landle conductors up to 1157 in diameter,
The transformer core is permanently in-
sulatedd with a melded plastic cover which
is said 10 be capable of withstanding 5,000
roac.

Case amd scale window are molded in
one piece of inpact-proof plastic. The
movement is a [Arsonval jeweled move-
ment with alnico magnet. A plastic finger
trigger opens the jaws, and the selector
switch is operated with a flip of the finger.
The wmeter is said to have an accuracy %3
per cent of full seale. -Type A4-3-1 Am-
probe, Pyramid lastrument Co., 13 How-
ard St NOYO 13, N Y
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VHF Iinpedance Bridge

A VHF mripce which extends the frequency
range of conventional bridge techniques up
10 165 mc is now available. Instrument
can be used to measure the impedance of
antennas, lines, networks, and components
between the frequencies of 10 and 165 mc.
Overall accuracy is said to be 2% for
resistance and +=57 for reactance. Ter-
minals are G.R 871 coaxial connectors.
Type 1601-4; General Radio Co., 275 Mas-
sachusetts Ave., Cambridge 39, Mass.

G-R vhi bridge

Isolation-Testing Transformner

AN ISOLATION TESTING transfermer has heen
announced.  Unit is rated a1 350 watts,
May also he used to correct a high or low
line voltage, Three standard receptacles
provide output voltages of 105, 115 and
125, with 117 volts, ae, from the line,
Standard Transformer Corp., 3580 Elston
Avenue, Chicago 18, I,

All-Electronic Sweep Generator

AN anL-kLEcTrRoNIC TV sweep generator
with fundamental outputs on all chan-
nels as well as output in the if range has
been developed. A rotary switch selects
the desired channel, which is swept
through a range of 15 mec by an all elec-
tronic system. The instrument is also said
to prmlu(‘e a frue zero level reference
haseline on the “scope display, Sawteoth
sweep is said to eliminate phasing prob.
lems. Amplitude modulation of the sweep
signal is less than 19 per mc.  Both
switched and continuously variable outpat
attenuation is  provided, with maximum
outputs of about 0.5 volt on 70.ohm unbal-
anced output and 1 volt on 300-ohm bal-
anced output. Contains no internal marks,
and is intended for u~e with external
marker generatnrs, A rrgulaled power
supply is provided. -Switcha-Sweep; Kay
Flectric Co,, Maple Ave., Pine Brook, N. J.

Kay Electri¢ all-electrcnic sweep generator
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The Hazeltine Color Tests

Extensive Probe of Color Svstems Reveals 'That
Dot-Sequential Method Offers Most Attractive Approach
to a Solution of Current Problem. Affording Effective
Use of the Essential Mixed-Highs Principle. Study Also
Discloses That Significant mprovements Are Possible

by Using a New Sampling Technique Involving a
Constant-Luminance Treatment.

by P. B. LEWIS

(Coronr TV RESEACH. now in its most
active stage. has produced many signifi-
eant developments. particularly in band-
width conservation. Whereas originally
bands of 12 mc and higher were pre-
scribed  for color transmissions. per-
sistent probes revealed that =ubstantial
suceess could be achieved on 6 me. with
several svstems being suggested for the
praoject.

One 6-me. or effective  band-
width method. found to be quite effec-
tive. has bheen the dot-interlace. which
may take the form of iml‘n(hl(‘illg ad-
ditional component frequencies i the
many nartow unuscd gaps in the bhand
which the normal signal occupies, The
effect of such an added signal has been
found to be two-dold: it can add to the
total  amonunt  of u=etul  information
transmitted by the signab. and it pro-
duces spurious patterns in the reeeived
image. patterns which do not contribute
uselully 1o the image structure.
have revealed that the pereeptibility of
the spurious pattern can be somewhat
minimized by proper systew and ap-
paratus design, and by reducing the
amount of extra intormation whieh i»
added 1o the signal by the dot-inter-
Iuving pl'in:'ipl('.

In studying the dot-interlace approach
at Hazeline. it was found that if the
technique i~ applied and il some ad-
vantage is taken of the mixed-highs

+ane

Tests

Thie the nnnad-highs svstem there i oo free
queney  denotesd] g the crosscner fregueney e
luw wheeh eneh coba as reprosented hdinadualis
m the ontput signal, Aleae thic erossover fres
queney all thiee eolins are represented o the
~imgzde 1

output by o sgnal. The wagnal com-
pomnts above the crossover frogquency there .
fore represent 10 monochronie signall As the

crossover requency s ovariod, certain changes
i the chariwter of gretures can be noted. At
one exatreme with the crossover frequency at
zero i monochrome pictnre results. At the

other  extreme with  the crossocer frequeney
canil 1o the highest frequeney transmitted, o
full sinmitanenus picture results.

Demonstrations of the effect of varving the
crossover frequeney have revealed that with a
crossover  frequency (ven as low as .1 me
color pictures are pleasing,

22

principle.' it iz pussible to produce a
picture in which the resolution is not
degraded from that of a corresponding
monochrome Although color
has been added. a spurious pattern of
moderately  perceptible  character  re-
sults,

systenn,

In one approach. which has heen
mentjoned by RCA in one of its reports
to the Commission but which according
to Hazeltine has not been demonstrated.
the mixed-highs component of the sig-
nal in the receiver has been separated
from the composite signal prior to the
color sampling operation,  As a con-
sequence. the spurions pattern associ-
ated with the sampling has been found
to be limited to edges and strongly col-
ored areas rather than being apparent
throughout the picture,

[t wax also found that other proposed
systems transmit information which is
useless to the viewer: since these sys.
tems have limited information-transmis-

sion capacity, the transmission of any
useless information must directly sub-
tract from the useful information which
can be transmitted.  This consideration
indicated that  there ultimate
potentialities of the dat-zequential sys-
tem, exceeding those of the other sys-

Wwere

tems,

In view of this interesting condition,
it was felt that these paossibilities should
he explored,

Work in this direction at the Hazel-
tine labs has resulted in the evolution
of certain new principles. which deal
with the problems of decreasing the
perceptibility of the dot pattern, de-
creasing the susceptibility of the dot-
sequential system to beat note interfer-
ence. decreasing the color cross-talk,
and improving the resolution beyond
that which would normally be expected
with a +-me band.

In the new approach. a considerable
change in the sampling. both at the
transmitter and at the receiver, was
added to the preceding form of receiver
{with itz shunted mixed highsy. This
improved method of sampling. constant
luminance sampling, serves to arrange
the sampling operation so that its out-
put iz not required to contribute any
change in net brightness to the signal.
This procedure has been found to affeet
only the hue aid the saturation of the
areas without altering their apparent
bhrightness in any respect.  The sus-
ceptibility of the receiver to interfer-
ence in the vicinity of the sampling fre-
quency has been found to be reduced
by something of the order of 6 to 8 dh.
The property of the eve appears to be

(Continued on puge 30)
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Figure 1
Calculated relalive visual susceptibility of TV systems to beat-note interference. (Standard

monochrome considered as reference*)
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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 bureau of
standards for the advertising and publishing industry.

A.B.C. maintains a staff of specially trained aud-
itors who make annual audits of the circulations of
the publisher members. Information thus obtained is
issued in A.B.C. reports for use in buying and selling
space. 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

SEND THE RIGHT MESSAGE
TO THE RIGHT PEOPLE

Paid subscriptions and renewals,
as defined by A.B.C. standards,
indicate a reader audience that
| has responded to a publication’s
editorial appeal. With the interests
of readers thus identified, it be-
comes possible torcach 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.

f — IN A.B.C. BUSINESS PAPER REPORTS

TELEVISION ENGINEERING

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

TeleVision Enginecering. August. 1950
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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
To the Publishers of
TeleVision Engineering, 52 Vanderbilt Avenue, New York 17, N. Y.

Please enter two- -year subscriptions (24 issues) for each of the undersigned
for which payment is enclosed at the rate of $3.00 each. (This rate applies
only on 4 or more subscriptions when occupations are given.)

Regular cost is $3.00 for one year.

Name .......
City......... 00B600080060000000 Zone.........State...............
Occupation....................ooeeve.. Title....... 5000000006

Department in which employed

O Operation [0 Production [0 Research
Employed by ....................... 6A0660600008060600a0000¢
Nature of Business. ...... BDBa008E66600066000600000000000000090000¢

Name .........c...... et eererieeeaae et eeiee e, e
Address ............... e e, e
City.............. et Zone......... State...............
Occupation. .. ... ... ..ciiiininnnnnnn Title................ e

Department in whlch employed

[0 Operation O Production [ Research
Employed by ............. 8500000 6E600086600065086000833000C
Nature of Business....... e e e e

(State 1t TV M . TV Bread stat s, )
Name .............ccc0iila., e e e e e e .
Address .......... e, 86000806000 B00a000a8008 .
City. ..o Zone......... State...............
Occupation. ....................... vees Titleo oot
Department in which employed X

[0 Operation [ Production ] Research
Employed by ......ooviiiiiiii i e ABoGaG

Nature of Business. . oo vv o iin it et et et e

Name .......cciiiiiiiiniiiinenan.. e 55005505 058900,0060 05060
Address ........ e e e
City. .o Zone......... State........ccoun..
Occupation......covviiinieiiinnnnnn. Title. . .oovvvviiiiiiinnn..

Department in which employed
[0 Operation [ Production
Employed by ................ B HEG O EaaEE e a0 e aaa0eaE808Eas

Nature of Business. ... ....ccviiniiininiinnenrennnnns e
(State if TV Manufasturer, TV Broadeast Station, etc.)

Business or professional classifications are required to complete our records,
Each subscriber should write one of the following classifications in space indicated.
Use separate sheet of paper for additional names.

EXECUTIVE

CHIEF ENGINEER ENGINEER
PURCHASING AGENT DEPARTMENT MANAGER

State vour classification if not listed.
This Group Sent In By —

Name ................ e et e e e e e e
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Studio Lighting

(Continued from page 7)

been found that not only can pinpoint
highlights and shadows. be measured.
but every part of en entire TV set can
be checked from the camera position. U
the footlambert readings of the photo-
meter show that the ratio of the bright-
est hright to the darkest dark is greater
than the calculated brightness range of
the tube or tubes being used. then it
will be necessary to relight the scene.
If the bright-to-dark ratio is greater
than the brightness range. it will he
necessary to use more floods and fewer
spotlights.

Once a scene is correctly lighted.
hoth for mood and for brightness range,
it is a simple matter to caleulate the
proper f-step opening for the camera
lens. Checks made with a rvideo ana.
Iyzer will reveal the saturation number
for the image orthicon in the camera.
and the fact that at that particular stop
opening the tube will saturate at 20
footlamberts; the value of wedge No. 6
in the analyzer's gray scale. Ilumina-
tion checks made with the photometer,
will disclose the footlambert value of
the brightest highlight. By balancing
one against the other it is possible to
obtain the proper f-stop opening for
those conditions of itlumination.

As an example, let us suppose that
we are using matched tubes on a multi-
camera show whose saturation. f. num-
bers are 8. We then know that at f/8,
the tubes will saturate with 20 foot-
lamberts  of reflected illumination.
However, suppose in the scene as we
have illuminated it, having been care-
ful to keep well within the brightness
range (30/C*), the photometer shows
that the brightest highlight has a value
of 40 footlamberts, or twice the amount
of light that will saturate the tubes at
f+8. Obviously. the cameras must be
stopped down one additional stop to
f/11. Similarly. if the brightest high-
light has a value of 80 footlamberts. or
four times the light that will saturate
the tubes at f/8. the lenses on the cam-
eras will have to be closed down two
additional stops. or to f/10.

In tests. it has been found possible
to light studio sets and set camera
f-stops with this system without refer-
ring to the image on a monitor. In each
case. when the illumination had been
arranged according to the dictates of
the photometer. in relation to the char-
acteristics of the image orthicon. and
the tens cap was removed, no lighting or
f-stop changes were found to be neces-
sary to improve the final image. When
changes were made. they only served to
lower the picture quality.

TeleVision Engineering. August, 1930
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Personals

Indusiry Literature

Ira Kamen has been appouinted director of
TV development and promotion for the
Brach Manufacturing Corp., 200 Ceniral
Ave., Newark, N. J. Kamen was formerly
manager of the TV department for Com-
mercial Radio Sound, RCA distributors in
the New York, New Jersey and Connecti-
cut areas, where he designed the TV mas-
ter system layouts for many hotels, in:
cluding the Commodore, Park Lane, Mc-
Alpin, and Shelion, and numerous apart-
ment houses in N. Y. and N. J. Prior to
his affiliation with Commercial, he was
director of electronics of Conlan Electric,
consulting engineer to Intra-Video, Work-
shops Associates, and others. During the
war, he served as a supervisor professional
radio engineer with the Navy Department.
He is co-author of the book, TV.FM An-

tenna Installation.

Ira Kamen

Donald E. Smith, formerly an engineer for
the electronics division of Sylvania Electric
Produets Ine., Boston, Mass.,, has heen
transferred to the renewal tube sales de-
partment of the Sylania radio tube di-
vision, He will be located at St Louis,
Missouri.

John A. Green, for nine years an electrical
engineer with the Collins Radio Company,
Cedar Rapids, lowa, and for the past sev-
eral years head of their broadeast engi-
neering department, has established the
John A. Green Co. manufacturers’ rep
and the Equipment and Service Co., con-
sulting engineers and elecirical manufac-
turers, at 6815 Oriole Drive, Dallas, Texas.

John Green

Robert €. Sprague, RTMA president, will
address the annual Fall Meeting, of mem-
bers of the IRE and the RTMA Engineer-
ing Department, on Oct. 31 at The Hotel
Syracuse, N, Y.

William E. Herrmann has heen appointed
manager of sales of the laboratory prod-
ucts section of General Electric’s special
products division,

(.. J. Biver has been appointed commercial
engineer of the central region for General
Electrie’s tube division. J. L. Brown will
continue in his present capacily as central
regional sales manager for equipment
tubes. Biver will headquarter in Chicago.

TeleVision Engineering, August, 1950

Francis X. Rettenmeyer has joined Philco
as executive engineer 10 assist in the en-
gineering administration of the company’s
government and industrial electronic pro-
gram. Rettenmeyer, for ten years was with
RCA as chief receiver engineer in the
home instrument division, and during the
past five years served as chief engineer for
Federal Radio and Telegraph.

F. X. Rettenmevyer

Robert L. McNelis, formerly manager of
the Sylvania New York warehouse, has
been promoted to distributor sales rep for
the radio tube division of Sylvania Elec-
tric Products Inc. MeNelis will serve the
metropolitan New York sales division in
the distribution of radio and television re-
ceiving tubes. test eqguipment and elec-
tronic products, and will make his head-
quarters at 1740 Broadway.

R. L. McNelis

Nelson B'. Wells has been appointed sales
manager for the Television Equipment
Corp. Ile will direct the sales program for
the irm’s new TV camera chain, electronic
blackhoard, ‘scope, telehooster, ete.

N. W, Wells

¥ alter Albert Buck has heen elected vice
president and general manager of the RCA
Victor Division. Admiral Buck had pre-
vionsly been president of Radiomarine Cor-
poration of America, which he joined npon
his retirement in 1948, as a Rear Adnural
of the U. & Navy.

Myles Spector has joined the National
Electronic Mfg. Corp., Long lIsland City,
N. Y., in a sales engineering capacity.
He is the son of Samuel J. Spector, presi-
dent of the firm,

Willard R. Barrett has been named sales
manager for the plastics division of Gen-
eral Electric.

www americanradiohistorv com

Elcctro-Voice, Inc., Buchanan, Michigan,
has published a bulletin, No. 158, describ-
ing a self-tuning Tune-O-Matic television
booster. Booster is described as permit-
ting operation from the television receiver
controls only.

Insulation Manufacturers Corporation, 565
West Washington Boulevard, Chicago 6,
HI., has released an 8-page booklet listing
electrical insulation products handled by
the corporation. All products are listed in
alphabetical order.

National Bureau of Standards, Washing-
ton 25, D. C., has published a new booklet,
Colorimetry. Booklet describes the stand-
ards and measurement methods developed
by the Burcau, giving the basis for each
technique and showing clearly how one
method supplements the other. Chapters
cover the standard observer: illuminants
and coordinate system; small-difference
colorimetry; material standards of color;
one-dimensional color scales; and general
methods.  Book, prepared by Dean B.
Judd, is priced at 30 cents a copy, and
is available from the Superintendent of
Documents, U. 8. Government Printing
Office, Washington 25, D. C.

The RCA Tube Department has published
a receiving tube booklet, form No. 1275-E,
which covers more than 450 RCA receiving
tubes and picture tubes, including mere
than 50 new RCA tube types.
Characteristics and base diagrams are
given for each tube type. A classification
chart is also included to permit quick
determination of the type designations of
receiving tubes, according to their fune-
tions and filament or heater voltages.

Measurenient Corporation, Buoonton, New
Jersey, has announced the publication of
the second issue of Measurements Notes,
a four-page brochure, which descrihes the
measurement of the impulse noise suscep-
tibility of receivers.

Cornell-Dubilier Electric  Corp.,  South
Plainfield, N. J.. has released a 32-page
catalog, No. 410, on its line of Powercon
vibrator comverters.

Twenty-lwo models in five different types
are covered: de and ac converters, phono-
motor and record player converters, bat-
tery charges and eliminators, dr to de con-
verters, de and ac (mobile and fixed sta-
tion) dual-operation converters. Presented,
too, is a nine-page manual on the use of
vibrator converters. Another feature is a
Powercon selection guide, in the form of
a table for quick reference.

United Transformer Co., 150 Varick St.,
New York 13, N. Y., has published a
28-page illustrated catalog, No. 500, listing
transformers, reactors and filters, and fea-
turing application and spec data, and am-
plifier circuits, curves and useful charts.

Standard Transformer Corp., 3380 Elston
Ave,, Chicago 18, Hl. has published a
20-page catalog of transformers and related
components for radio, sound and industrial
applications. Catalog lists complete elec-
trical and physical specifications of more
than 400 part numbers. Also included is
a complete price list and set of handy
charts.
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If you've put off installing the Payroll Sav-
ings Plon in your company because you feel
it would be ‘‘a lot of work,’” then this adver-

tisement is certainly for youl Because it's
really very simple to give your employees
the advantages of investing in U. S. Savings
Bonds the easy, outomatic “‘Payroll’”’ way.

“Payroll Savings™

... and 20,000 companies’ experience proves it pays!

In case you’re skeptical as to how
many of your employees would like
to have Payroll Savings, canvass your
plant—and be prepared for a sur-
prise. {Remember that pay-check
withholdings for Bonds are 1ot a “de-
duction”—the employee takes home
his Bonds with his pay.) One leadirg
manufacturer, who had professed lit-
tle faith in the Plan, found his eves
opened when he asked the peopie in
his plant whether they would like to
obtain Bonds in this way. Within
only six months after he installed the

HERE'S ALL YOU NEED T0 DO

Appoint one of your top executives as Savings Bond O fficer.
Tell him to get in touoh with your State Director, Savings
Bonds Division, U. S. Treasury Department. Here’s what
happens . ..

The State Director will provide application cards for your em-
ployees to sign—plus as much promeotional material and per-
sonal help as necessary to get the Plan rolling in your company.

Thosec employees who want Savings Bonds indicate on the appli-
cations: how much to save from their pay; what denomination of
Bonds they want; and the inscription information to appear on
the Bonds.

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

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

THAT'S ALL THERE IS TO IT!

Plan, half his emplovees signed up.
A prominent aircraft manufacturer,
whose company had used the Plan
for some time, was not aware of its
potentialities until his personal spon-
sorship increased participation by
500% among his company’s em-
ployees.
THE BENEFITS ARE BIG—
FOR EVERYONE

The individual employees gain secur-
ity—they know that the Bonds they
hold will return 84 for every %3 at
maturity. The company gains from

the resultant increased stability and
efficiency of its workers. The whole
nation gains because Bond sales help
stabilize our economy by spreading
the national debt and by creating a
huge backlog of purchasing power to
boost business in the years ahead.

Is it good policy to deprive your
company of Payroll Savings—even
one more pay day? Better at least
have a talk with your U. S. Savings
Bonds State Director, get the answers
to your questions, and know for sure.

The Treasury Depariment acknowledges with appreciation the publication of this message by

TeELEVISION ENGINEERING

This is an official U. S. Treasury advertisement prepared under the auspices of the Treasury Department and The Advertising Council.
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Personals

THE NEW MEMBEKSHIP FRONT reveals
that a real oldtimer has jeined our
ranks, Fred Burgess. . . . Burgess. who
was born in England. <tarted his wire-
less career back in "19 when he pounded
brass on ships operated by Siemens
Brothers of London. He was at the
key for this company for ten vears and
in 29 shipped out aboard a freighter
operated by Marconi of London. A
litle later he transferred to Canadian
Marconi of Toronto. where ship and
land assignments were held. In "30. he
joined the Standard Fruit Co.  Subse.
quently Fred saw service aboard the
Furness Red Cross passenger =hip. and
boats of the U, 8. Gypsum Line. In
Sept. 35, Burgess joined the United
Fruit Co., with whom he is still asso-
ciated. During the past fifteen vears
Fred has been aboard ships of the Great
White Fleet carge and passenger lines.
During World War 1. Fred served with
the British Army. in communications.
tle was wounded in France. Fred has
sailed under the flags of =ix nations:
U. S., Great Britain. Hondurras, Canada.
Panama and Bermuda. . . . Harold B,
Koch has also become a VWO 1nan.
as an member.  Harold's
career has been quite eaciting.  In 43,
he graduated from Gallops 1sland and
was assigned to a WSA vessel. licensed
by Tropical Radio. He continued to
work on board ships until "13. when he
was asstgned 1o shore duty with Tropi-
cal Radio Service Corp., where he has
heen since. Harold has three vears to
#o. before he can enjoyv the full privi-
leges of a VWO veteran member. but
we are glad to have him with us as an
associale. . \ report has been re-
ceived dizclosing that Eugene C. Coch-
rane, senior field inspector of the New
York FCC office. will retire in Septem-
ber. Gene. during his many vears with
the Government in radio at the New
York office has probably met more ship-
board radio operators than any man in

associate

TeleVision Engineering. August. 1950

Veteran ops at work: Tropical Radio experts
George Mathers, at bench, and Ralph K.
Davis. Both are members of the service units
of TR, in the New York branch. Davis is chief
inspector at the branch oftice.

the world.  Oldtimers  will  indeed
miss Gene Cochrane’s {requent visits ol
inspection aboard <hip. His is a job
well done and  his  retirement  well
camed. ... Ye secretary has just re-
turned from a short vacation at his
summer home at Rocky Point. Long
bebandd, within sight of RCAC's towers,

.. In a note from A, B, Angle from
Miami we learned that on Nov, 4, 1949,
he celebrated his twentieth vear of con-
timwous service with Tropical Radio.
some of which had been spent aboard
ship and the remainder at WAX.  AB
has been for the past 27 vears a 600-
meter man.  He hopes to put in an-
other 20 vears. the latter on 500 ke.
though.  Incidentaliv. AB was a L. S,
Coast Guard radioman during World
War 1. . . . Larry Bennett. now with
the Mass Radio School as purchasing
agent, told ve seerctary that he has re-
newed his ham ticket after a lavoff of
thirty years. Call letters are WIIH.
... Lee R. Dawson. in a note from
Hawaii. sends his best regards to all.
Perhaps LR could =et up a dinner-
cruise next February with VWO0A
Hawaitan members. . . . Frank Melville
adviscs that he is a parts jobber with
an othee in Fleshing, N, Y. . .. T. M.

www americanradiohistorv com

Moss. from the Peachiree state. is now
with Eastern Air Lines at the Atlanta
Municipal Airport. TM has been active
since '35, He's an  amateur;  eall
WAHYW. . . . VWOA member H. P
Westman i= quite busy these days as
editor of Electrical Communication. He
lives in West Hempstead. I E ... W_ M.
Vogt is district manager of Mackay's
Gahveston office. . . . William D. Kel-
ley. who is transmitter supervisor
of WFBR. notes that he will soon
be 50. and he longs for a trip 1o
sea. He still holds a 1st class radio-
telegraph ticket of which he is rather
proud.  Kelly  started  his  wireless
career back in "22, when he took his
first job with the Independent Wireless
Telegraph Co, In "27 he left the ships
for a shore job at WFBR. beginning in
the control room. Another old-
timer, Kugene J. Krusel. reports that
he began his service in '13. when he
started pounding brass a= a ham using
the call 9VQ and a Yo kw spark of his
His sca-going experience
began in 26 and for two years he
sailed the waters. In 28 he joined
WCFL.. .. . Ed G, Raser told ve secre-
tary that the Delaware Valley Radio
Association’s Sixth Aunual Old Timers
Vite was a rteal success at the Stacy-
Trent Hotel in Trenton. N, | Ed was
chairman of the committee.  Several
VWO A members attended. . . .Everyone
was  shocked 1o hear that  George
Schecklen was in an accident. We hope
that by now he has fully recovered. | ..
Walter J. Simon. who is sailing aboard
the Standard Oil (Fsx0) tanker. Bireh
Coulie, writes that he is enjoying the
days at sea. but better still those long
periods ashore. . .0 Fo P, Guthrie has
completed 26 vears with RCAL 0 0
John J. Masiclo. who started in wire-
less back i "19. is now with the Civil
\eronautics Communication station as

own design.

Facility Chief in Charge. at DPueblo,
Colo.  JJM saw service in the Navy

during World War H, spending most of
his time in the South Pacific.
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RC Tuning Network
Bandspreading and

EN SETTING 01 A PARTIALLY-EQUALIZED
tuning systeni. emploving the cirenitry
of Figure 1. two pairs of potentiometers,
PP and PP were used. It was
found that they could be cither ganged
mechanically on the same shaft or by
means of a common driving gear. When
ganged on the <ame shaft. it was found
possible to use a 2707 1ning dial with-
out the intervening gear.

Six ten-point switch decks (8, 57, S..
S N N0 were ganged and set up for
control from the front panel.  These
decks perform the series-single unit re-
versed and paratlel conneetions, in the
proper sequence. as indicated by the
switch points in some of the switch
decks.  The characters ¢, b and ¢ cor-

respond to the scales A, B and € and
the indices I, 10, 100 and ke refer to
the multiplier applicd by these particu-
lar switchpoints. The resulting tuning
resistance appears hetween the switeh
arms of the decks 87, 8. and S8, 5.
The two upper switch decks. 5, and
5. place the proper imultiplier capaci-
tors, € and €7 (€ and € of Figure 2).
in their correct relationship into the
tuning cirenit. Each set of three switch
points on these two decks (correspond-
ing to the scale selector points @, b and
¢ of the scale-selector switeh, consisting
of the decks 8 5. and N, §.) were
connected together. ~o that each pair of
tnning capacitors, €0 and €’ could cover
a complete switehing evele on switch

Grid
[4
]
¢
-
Rotio 2.3
{1 30CLLUL Bt
-
SCTONC T
Feedbock
28
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poimts a. b and ¢ or the corresponding
scales A4 through €. Thus we have a
complete decade spectrum within the
tuning range. for which the instrument
was designed.  Consequently. the de-
creasing values of these pairs of tuning
capacitors, for increasing frequencies
covered by the set of three sub-scales,
follow a pattern of decimal steps.,

The smallest capacity value in the
circuit. only 2 5 of the value of the
next higher capacity. was attained by
connecting the tenth switel point, ke,
to the switeh points governing the €
scale. placing a tming resistance in the
circuit which is four times smaller than
the tuning resistance for the f scale.
Therefore. by making the tuning capac-
ttors four times larger than 110 of
the value previously in the circuit. read-
ings can be made on the f <cale with a
multiplier of LO00 or ke, An interest-
ing advantage was gained by this ap-
proach. When the { scale in ke repre-

Figure 1

Continuous seleclor lype circuit developed by the author. Ten
positions afford coverage irom 1D cps to 25 kec.

Figure 2

Basic RC tuning network circuil.

Feedbock

T Qsc. [—1 Amp.
|

Grid

M|
7

‘||
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Scale Equalization

Systems, Evolved to Provide Partial Equalization and
Completely Equalized Bandspreading, Simplifies Scale
Reading from 15 to 15,000 cps Without Resetting of

Dial.

by C. F. VAN L. WEILAND

sents the ighest coverage of the instru-
ment, the stray capacities with he small
in relation to the tuning capaeitv. and
therefore casier ealibration and greater
stability re~ujts,

It was <tated earlier that the maxi-
mum tuning resistance equals 60.000
ohms.  Therefore. when the minimum
frequency to whieh an instroment is to
tune is =et at. fet us sav, 10 eps. we find
from equation (/) that a capacitor of
slightly over .25 mfd would be needed.
The sithsequent sets of capacitors would
then be 023, .0025 and 001 mid. cov-
ering the frequencey range from 10 eps
to 25 keo This was achieved by a
progressive and continuous selector ar-
rangement using one switch knob on
the front of the panel. The switch com-
binations can. of course. he hroken up
into two switches.  On the first com-
bination cach one of the switeh positions
a. h. or ¢ coubd he representatine of a
scale, 4. B or €, and therefore a switeh
of three positions,  performing
the function of this ~cale
coudd take its place. The decks, SN
could he veplaced withr a two-pole mul-
tiplier switeh laving as many switeh

~witeh

~elector,

points as there are multiplier- required.
Completely Equalized Baudspreading

It wax found that the foregoing
nmethod did not eliminate seale crowd-
ing. A method, which would provide
distribution of the scale divisions more
evenly over the three scales was there-
fore sought.  Such conditions as the
2.5 : 1 ratio. imposed by the previously
deseribed  scale structure had to be
overcome, It was felt that if this could
be done in such manner that the read-
ings could be distributed in pre-deter-
mined proportions over the three scales.
the use of straight line tuning poten-
tiometers would become fully justified.

Crowding was least noticeahle on the
A seule. but crowding was found on the
(. scale. Therefore, it appeared that it
should be possible to increase the scale
ratio of the I scale and decrease it

TeleVision Enginecring, August, 1950

most for the € scale, with the B scale
representing a medim between these
two: e, ~cale ratios of 3 0102 1
and 250 | for the 4. B, and € scales.
respeetivelv, This waz found 1o vield
scale readings of 10 to 30. 30 to 60 and
60 10 100: Figure 3a.

In the previous analysis. Bt was
pointed ont that the € <cale was directly
affected by the f <cale, as being tmed

from the =ane potentiomefer terminals
m. b this procedure were to he re-
tained and the paralleling process were
to be applied without correction. the €
scale. reading four times higher in val-
ues than the | seale. would read from
40 to 120,
maximum and minimum tuning resis-
tances for the 1 and € scales with R,
(Continued on page 30)

Since the corresponding

I

20

Figure 3a

Scale for completely equalized bandspreading.

70

5 20 25
1 |.r||:|1|||111|lle|JrJ:|:|:|JIut[:I'£|.T:TIT'|Tf|J-|'-E| A
1

0

60 65 100
C rmrioriredr et s ettt

75 80 85

Figures 3b and c {Above and below)

Additional scale layouts {or completely equalized bandspreading
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GUARDIAN CENTERING MAGNETS

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

GUARDIAN

1615) W. WALNUT STREET

Bandspreading

(Continued from page 29)
equals
la and 2q cquation we find

equals 18.000 ohms and since S
3, in the
that:

Forthe 4 scale, . Kwera = 34,000 oluns
Roina = 18000 oluns
Koare = 13,300 ohmns
Ramine = 4300 ohms

Considering that the high-frequency
end of the € scale must read 100.
against the low-frequency end of the 4
scale 10. and the corresponding resis-
tance for this reading on the A «cale
has been found to he 51000 ohms. the
100 reading on the A scale must he
obtained from a tuning resistance of
54.000/10 or 5400 ohms. The resistance
of 5.400 ohms obtained from direct par-
alleling of the 4 seale for the highest
reading on the € scale therefore must
be increased.

Forthe C sealc. .

Figure 4
Equivalent circuit for completely equalized
tuning circuit for the C scale.

R men
—_——a _ Pp,

R,
2 —
- - Pz Rpy

~ Rg.

VWAV

Ry

——

Ry,
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GUARDIAN CENTERING MAGNETS and
FOCUS COILS Insure Better Positioning
of the Pattern in Popular TV Sets...

GUARDIAN FOCUS COILS

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

ELECTRIC

CHICAGO 12, ILLINOIS

acoMPLETL vawg OF AELAYS SEavimG amiRaCaw 1wOUSTAY

postage,

operation.

WHEN YOU CHANGE
YOUR ADDRESS

Be sure to notify the
Subscription Department of

52 Vanderbilt Avenue
New York 17, N. Y.

The Post Office Departiment does not for-
ward magazines unless you pay additional
and we cannot
mailed to the old address.

duplicate copies
We ask your co-

Similarly. the low-frequency end of
the € scale must be 124 times 5.400
ohms or 9.000 ohms. ‘This is less than
the 13.500 ohms obtainable from
<traight paralleling and therefore, this
resistance must be decreased.

From these considerations it was pos-
sible to arrive at an equivalent circuit
for the € scale: Figure 4. The mini-
mum  resistance in this circuit is in-
creased by the permanently present
series resistor. K. whereas the parallel
combination of the two f-scale tuning
circuits is Jowered by the parallel re.
sistor. K. The resulting tuning resis-
tance Ki. appears hetween the end ter-
minals of this combination as shown.

The resistors. K. and K.. were ealcu-

lated from the equations:

S, 1

TR S+2
+'V S +— f(ft)
(Sa-f-1}f  2(Sa—f-1)

in which

1-1/S.
j=4x S—
b
Ry 4 R.
.= - ——
2(8e=1) Su 8. K

K. S
2(85.-1)

(2c)
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The tumning resistance was plotted

from the equation
K
R, =
2R
1+ .

1
(e l)
Sa-1

[To Be Concluded Next Month)

Color Tests
(Continued from page 22)

a contributing factor to this result. It
has been found that the eye is much
more sensitive to the brightness change
which ordinarily accompanies a change
in color than it is to the hue and satura-
tion changes. A color svstem which
responds with only hue and saturation
changes to interfering signals in the
vieinity of the color sampling frequency,
such as oscillator radiation. is therefore
visually more nearly imnune to such
interferences.

The improved sampling arrangement
has also been found to eliminate the
tendency of the dot-sequential color sig-
nal to interfere with itself in the re-
ceiver. a characteristic particularly no-
ticeable on fine patterns.

20ne of the classic measuring instruments for
comparing light intensities, the flicker photo-

meter, makes use of this characteristic of the
eye

TeleVision Engineering, August, 1950
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TV Antenna Tests

{Continuwed from puge 11)

or supports when subjected to pro-
fonged testing,

The vibration fatigue testing equip-
ment in our lab consists of a power sup-
plv (Y% hp motor). an eccentric to
cause deflection of the test-mounting
point. a variable speed control. and a
frequency indicator. The variable-speed
control is so designed as to provide an
automatic change of vibration rate from
600 10 3.300 vibrations per minute, or
the vibration rate may be manually set
for any frequeney desired. within this
range and left there for prolonged test.

Bind Vibration Data

The cflects of wind vibration on TV
antennas. observed during actual instal-
lations over a period of ten to twehe
vears. have been found verv helpful in
planning our accelerated test schedules.
For instance, it has lieen found possihle
to observe the development of distort
ing stresses and  fatigue Jleading to
breakage of antenna elements in ahout
8 1o 10 minutes, However, afier a
study of failures and the redesigning of
mechanical details. manv antennas have
been run for several hours. The test
time et up by the armed forces is fve
minutes at each resonant frequency.

The antennas are tested in varion
positions with relation to the excursion
of the test table. In this manner all
conditions of wind vibrations are intro-
duced 10 the antenna under 1est. At all
resonant  frequencies the amount of
travel in the element is ob=erved and
measured. While the element is held
al maximum resonance, any change in
the point of stahility or in the amount
ot flexing is indicative of mechanical
tailure at seme point in the ¢lement.

Ay mechanical change in the design
of an antenna is subijected to the fatigue
test. Tool changes are checked by the
same nieans. Thus, a small amount of
stoning in order to change the radius of
a stamped part often means the differ-
ence of years in an actual installation.

Test Records

Records, kept on various tests, have
been organized 1o disclose the natural
period of vibration; time run at the
resonant frequencv; displacement of
table travel; measurements of element

TeleVision Engineering, Angust, 1950

flexing; design changes recommended
for dampening of vibrations; and the
failures, if any.

In view of the trend 1owards Jess ex-
pensive antennas. testing bv this vibra-
tion fatigue method hecomes extremely
significant. At present there are three
types of anienna ¢lements nsed. namely,
seamless aluminum tubing. <plit 1ubing,
and solid rod. In these categories there
are various weighi=. diameters and wall
thicknesses used. Diflerences in char
acteristics of 1hese various 1ypes are
again multiplied by the mounting style
at the crossarm. and by the vibration
snublers usually consisting of wood
dowels or aluminum pins inserted in
the terminal end of the antenna element.

Of course, the mechanical molifica-
tions deemed necessary must he madc
without altering the essential electrical
characteristics of the antenna. \Anten-
nas are designed primarily for certain
elecirical characteristics, and then the
mechanical aspects are worked out.
The lanter consideration is highly im.
portant to the TV Service Man. since
the initial co~t of the antenna is nor-
mally not the greatest economic {actor.
Any antenna that requires call-backs.
due 1o mechanical failure, is too expen-
sive at any price. The cheapest antenna
i~ one properly engineered to withstand
the ravages of time and weather.

www americanradiohistorv.com

BOONTON ‘RADIO
BOONTON -N-J- U-SA ,1)?74)?«&4 4

-

METER

TYPE /60-4

Streamlined Chassis
(Countinued from page 13)

insulation were not provided helween
windings, the high voliage present
might cau-e a breakdown with conse:
guent damage to the receiver. The
power transformers were also made to
conform to another special spee, the
capacitv of the filament winding for
the damper tube. Since the capacity in
these windings is across the tuned cir-
cuit of the horizontal ouput cirenit, it
must be accurate. It is this tuned cir-
cuit which makes possible horizontal
retrace. If a transformer with a differ-
ent value of capacitance is used. the
eiffect may he a decrease in piciure
width. with a decrease in hrightness,
and possibly fold-over.

In the primarv of the power trans-
former. an interlock was provided. This
interlock differs from that used in some
previous models, in that it is a true in-
terlock. That is, when the back of the
cahinet is removed. no voliage is pres-
ent at the chassis. In some previou.
models. although the back cover was
removed. voltage was still present in
the receiver. including the high voliage.
This provision was found to be an addi-
tional «afetv feature.
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BIRTCHER

STAINLESS STEEL - LOCKING TYPE

TUBE
CLAMPS

Stainless
Steel

Corroslon

83 VARIATIONS

Where vibration is a problem, Birtcher
Locking TUBE CLAMPS offer a foolproof,
practical solution. Recommended for gl
fypes of tubes and similar piug-in com-
panenls,

More than three million of these
clomps in use.

FREE CATALOG

Send for samples of Biricher stainless
steel tube clomps ond our standard cata-
log listing tube base types, recommended
clamp designs, ond price fist

THE BIRTCHER corroraTiON

SOET MUNTIiNGTOMN DR, LOS AMNGILLS 312

30487

FOR ACCURATE TESTING
OF COMMUNICATION AND
TELEVISION COMPONENTS
UNDER LOAD CONDITIONS

FREED NO.
INCREMENTAL INDUCTANCE BRIDGE

Designed
Core compunents  for

1110

the indoctance oi Iron
frequencies  up o 1HO0
cveles.  Inducters can he mensured with super-
imposed dircet  corrent. ldeal  instrument  for
manufactu-crs and nsérs of iron core compunents
for commanications and tefevision.

Accuracy t*,
Inductance Range 1 millihenry to 10,000 Hy,
Maximom current 1 Amp DC

fuor measuring

Kecommended Accessories:

AC Suppiy 1180 DC Supply =1170
Null Detector =1140 or Vacuum Tube
Voltmeter and Null Detector 1210

SEND FOR THE NEW FREED CATALoOG

FREED TRANSFORMER CO., INC.

1718 WEIRFIELD STREET
BROOKLYN (Ridgewoed) 27, NEW YORK
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Briefly Speaking . . .

New arewcvnions oF TV have become
quite an activity on the video line. Re-
cently the flying-spot  scanner has been
probed by Phileo for use on railroads as
a reservation and record identification sys-
tem. . . . TV set production continues to
soar. During the first hall of “30, the out-
put was equal to the entire year's produc-
tion of "10. Specifically. RTMA member-
companies  reported  the  manufacture  of
nearly twoand-a-all million TV chassis
in the first half of 30 as against around
900,000 dnring  the corresponding period
of 1919, . . . A new course in Pacuum
Tube Circuits has Dheen institnted by the
Graduate Division of the NY.U'. College
of Engincering. The eonrse. wnder  the
supervision  of  Assistamt Professor James
. Mulligan. will ¢over  comprehensive
studies  of the analysi= and  design  of
vacuum-tube circuits in communication en-
gineering, . . . Five cameras. one of which
is equipped with a Zoomar lens, are now
being nsed by WPIX ta telecast the home
games of the N, Y. Giants at the Polo
Grounds in New York City, . . .\ resis.
taner-capacitance oscillator. which covers
in five steps a range from 20 ¢ps 10 2 me,
has been developed by Peler G, Subzer at
the National Burean of Standards. The
o<cillator cirenit has two feedback paths:
a regenerative cathode-taccathode Toop, aud
a degenerative cathade-to-grid-loop  which
includes a bridged-T network, ., . ] James
1. Secrest has become the secretary and
weneral manager of RTMA, sineceeding
Bond Geddes, who will continue 10 serve
the association as a consultant. . .. Ralph
Bateher iz the new chiel engineer of the
RTMA Enginecring Department, sueceed-
ing L. C. F. Horle. who has retired after
15 years of association serviee. . . . James
M. Blacklidge, chairman of the Associa-
tion of FElectronie Parts and  Equipment
Manufacturers has organized an electronics
industry mobilization  commitiee tn plan,
courdinate and advise government agencies
in defense  couversion  and  produetion.
James P, Quam has been named chainnan
of the committee which includes William
J. Halligan «Hallierafters):  Jerome J.
Kalim  «Srandard Transformery: Jodin 11,
Cashman Radio Crafismen) : S, N, Shure
tShure Bros.y: Terbert € Clough (Bel-
dend s and FH L. Kunz (Sangamo Electric) .
.« . The =ixth annual Paciic Electronie
Exhibit. 10 be Tield in the Municipal Audi.
torinm, Long Beach, Calif.. September 13,
1 and 15, will be Liost to nearly 63 exhihi-
tors in the electronie and allied ficlds, The
annual West Coast Canvention of the TRE
will e held <iimnlianeously with the ex-
hihit. . ., An clectronic ecore divizion for
iran powder electronic-core mannfacturers
lras heen announced by the Metal Powder
Association, 120 Lexingion Avel. New
York 17, N. Y. Membership in the new
division inchules Magnetie Core Corp.,
Ossining. N. Y.: National Muklite Co..
illside, N, J.: Pawdered Metal Produets
Corp. of America, Franklin Park. 1H.:
Pyroferrie Co.. New York, N. Y.: Radio
Cores, Ine., Oaklawn, 11L: The Speer Re-
sistor Co,, and Stackpole Carbon Co., St,
Mary=, Pa. . . . Rectangular picture tubes
are now being produced by Reeves Sound-

cralt Corp.. at their Springdale, Conn.,
plant.  Production  detail~  are  available
from the Coloreraflt  Tube  Division of

Reeves at 35-51 36th St.. Long Island City
6, N, Y,
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ATLANTIC CITY'S
IDEAL CONVENTION HOTEL

Exceptional Convention Facilities
adaptable to small, medium or large
groups. Ample Meeting, Banquet and
Exhibition Rooms. Wonderiul location
on Boardwalk opposite Steel Pier, the
center of Atlantic City. Write Conven-
tion Manager TODAY.

The Strand features Spacious Col.
orful Lounges — Open and Inclosed
Solaria — Salt Water Baths in Rooms
—Garage on premises. Courteous Per-
sonnel.

When in Atlantic City visit
FAMOUS FIESTA LOUNGE
“Food for Epicures"

Exclusive Penna. Avenue and Boardwalk
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Monoscope 1
Camera
TK-1A

oo patternmaker’’ for the industry

The test pattern produced by RCA Monoscope Cameras
is the standard by which picture quality has been judged
since the beginning of electronic television . . . in TV
stations ... in laboratories. .. in TV receiver production.
These are the standard test-pattern cameras used by
many TV receiver manufacturers. These are the standard
"picture micrometers” used by TV stations to make
precision measurements of video transmissions.
Deliberately designed to excel in 2ll things, RCA
Monoscope Cameras have earned the extraordinary re-

RCA

L=/

TELEVISION BROADCAST EQUIPMENT

RADIO GORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT, CAMDEN.N.J.

In Conoda: RCA VICTOR Company Limited, Montreal

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

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

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

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

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

Name,

Company or station

Address

City. State
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For Impedance Measurements Between 70 and 1,000 Mc

5
SGEP
SV \;f' w‘rA ch *

H=-F
TYPE Mg
602-4

GENERA
CAMBRIDGE

D

IMIT

TAN

E

A NEW G-R Null-Type ADMITTANCE METER

AS A NULL INSTRUMENT MEASURES Conductances and Susceptances, of either sign,from 1 millimho
to 400 millimhos (1,000 ohms to 2.5 ohms).
AS A DIRECT-READING DEVICE DETERMINES Magnitude of Reflection Coefficient of coaxial systems
and Magnitude of unknown Impedance and Admittance.

AS A COMPARATOR INDICATES Equality of one Admittance to another and the degree of departure
of one from the other.
REPRESENTING an entirely new and unique technique in instrumentation, the new G-R Type 1602-A
U-H-F Admittance Mcter makes possible rapid, simple and accurate measurements of impedance in the
range between the upper limit of conventional bridge circuits and the lower limit of practical slotted
lines—70 to 1,000 Mc. (With an accessory Type 874-L30 Air Line, range can be extended to 50 Mc.)

Operating and design features include:
® HIGH ACCURACY for both Conductance and Sus-

PRACTICAL OPERATING RANGE of 200 micromhos to
1,000 millimhos

DIALS CALIBRATED in Conductive and Susceptive
components of the unknown Admittance

DIALS DIRECT-READING at the operating frequency
when the stub (supplied with the instrument) is set

ceptance: from 0 to 20 millimhos
millimho);

20 to © millimhos %5 V/SCALE MULTIPLYING FACTOR %0;
an unknown can be compared to an arbitrary standard
with still higher accuracy

= (5% + 0.2

® A SMALL, LIGHTWEIGHT, PORTABLE and COMPACT UNIT,
to that frequency ideal for ficld use
® CALIBRATION independent of frequency ® ACCESSORIES SUPPLIED: Type 874-WM 50-ohm
® BUILT-IN ACCURACY independent of the calibration of Termination for use as Conductance standard; one
an external detector or generator Type 1602-P2 Ad]usx_able Stub (70 to 500 Mc) and
- Y h one Type 1602-P1 Adjustable Stub (150 to 1,000 Mc)
VERY SIMPLE TO MATCH the unknown to 50 ohms for Susceptance standards; two Type 874-R20 Patch
® METER INDICATION shows approach toward matching Cords for connections to generator and detector.

TYPE 1602-A U-H-F ADMITTANCE METER . . . $295.00

GENERAL RADIO COMPAN

80 West St., New York 6

Cambridge 39,
Massachusetts

']
920 S. Michigan #

ve.,, Chicago 5 1000 N. Seward St., Los Angeles 38
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