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

WHBEF-TV

ROCK ISLAND, ILLINOIS

Channel 4

Another Television station with an eye to the future!
WHBF-TV now goes on the air with Du Mont equipment
assuring dependable, economical operation with all the
advantages of the Du Mont “Grow As You Earn” system
of equipment expansion. Air-cooled tubes, finest TV trans-
mitter engineering and quality workmanship stand for low-
operating expense characteristic of Du Mont TV transmit-
ting equipment.

WHBF-TV operates on Channel 4 in Rock Island, lll., cover-
ing the Quad Cities Area. We take this opportunity to
congratulate WHBF-TV and welcome it to the ranks of the
ever-increasing commercial TV stations of America.

Remember, its smart business to investi-
gate Du Mont first — and then compare.
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The mistaken young man

Back in the 1880’s, a young man quit the
patent office. It was a perfectly good job
except for one thing: There wasn’t any
future in it. You could, as he explained,
walk through the place and see for your-
sclf that just about every possible thing
had been invented.

He was, of course, just as wrong then
as he would be today almost seventy years
later. In a world where nothing is impos-

PIONEERS N

-/-Vn n G U E GE R Actiatiie

who quit the patent office...

sible and many things are still unknown,
progress is limited largely by lack of
imagination.

In electronics alone, a “normal” quarter
of a century’s development has been
crowded into the past half dozen years.
And patent requirements of this single in-
dustry probably equal the total work of
the patent office when this mistaken
young fellow resigned.

HARPER

SPRAGUE ELECTRIC COmMPANY

Massachusetts

/ELECTRIC AND

ELECTRONIC DEVELOPMENT

Sprague Subminiature Paper Capacitors,
hermetically scaled in metal <oses with
glass-ta-metal solder-seal terminals, are
designed ta be as good as,ond often
better than, larger units.

Sprague Telecaps®, the first truly proctical phe- Revolutionary new dry electrolytic capacitors to
nolic molded paper tubulars, introduced a new
era in trouble -free small capacitor performance,

whether under "normal’* or exceptionally dif-

match television's exacting needs are another
Sprague pioneering development. Conserva-
tively rated vp to 450 volts at 85°C., these

ficult aperating ar “shelf" conditions. long-life electrolytics are autstandingly stable.

*T.M. registered

TeleVision Engineering, July, 1930
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Ultrahigh Coverage

IN Evatvarve Tik Raxck possibilities of the ultrahighs.
it_has been found necessary to chart very carefully the
obstruetion or hill results, for the shadow effect has been
found quite serious. In studving this condition during
terrain lests at Bridgeport. with KC2XAX, the NBC 329.
335 me Fkw unit as the transmitting medium, field ob-
servers have found that where the vervhighs may provide
adequate service to about 95% of the locations within the
normal serviee arca. ultrahigh variables can pull the cov-
erage down to 75% or less. The field studies have also
revealed that foliage must be considered, too, in the ultra-
high reception picture. Tests in Bridgeport disclosed that
in many locations where foliage hecame heavy, signals
began to drop.

Thus far. the ultrahighs have been found to provide a
more reliable service in the flat areas. while results in the
Lilly spots have heen often unprediciable.

Many have become quite concerned about these prob-
lems, feeling that these straight-line peculiarities will in-
terfere seriously with wide-scale acceptable coverage. The
boys are also disturbed about the enormous powers that
appear to he required to spread the signals around effec-
tively. One group has hecome so perturbed about this
situation that they are suggesting the use of other regions
in the veryhigh bands as a possible substitute for the
proposed ulirahigh scheme. There is one band that the
government controls, this group has revealed. that woukld
be ideal for the program. This is the band between 210
and 328 me, which has possibilities for 17 channels.
According to those who have investigated the present uses
of this band, neither the military nor the civil groups. to
which the band has been assigned, would suffer at all. if
the channels were released for TV use.

The FCC is aware of this condition and it is hoped that
it will be possible to release the band and thus provide
what appears 1o be an effective solution to a thorny
problem.

World-Wide Scanning

Wit TV now on its way to becoming quite a project in
many countries throughout the world, the question of line-
age has become significantly vital. In an effort to simplify
and provide an answer to universal scanning possibilities,
it has been proposed that 15,700 be established as a com-
mon line-scan frequency. with tolerances to be fixed.

The proposals. offered by Balth. van der Pol, director
of the International Radio Consultative Committee. stated
that the new suggested standard would permit a single
world system of television, providing a workable com-
promise between the 525-line 30-frame system used in

TeleVision Engineering, July, 1950

this country and the 023-line 25-frame standard fostered
by most Furopean countries.

The new line-frequency concept has heen looked on
favorably by the U.S. reps on the CCIR group.

It is expected that the earlv months of 51 mav witness
a decision on this important point.

Acoustic Materials

IN TV Stunio design work. application of acoustic ma-
tertals. particularly for those large movable areas, have
been receiving especially close attention.

Exceptionally active in this field has heen the Bureau
of Standards. who since the earliest days of the acoustic
materials industry. have conducted an extensive program
of research and development involving all phases of archi-
tectural acoustics. This work has included the measure-
ment of sound absorption and transmission for a wide
variety of materials, the development of new types of
sound-isolating structures, theoretical and experimental
studies of sound absorption and transmission processes
and the development of new instruments and techniques
for acoustic measurements.

Recently, a review of some of the results of these new
studies has been compiled and published in official letter
circulars. n the latest issue of the Bureau’s Technical
Vews Bulletin, some of these facts have been presented.
Offered, for instance, are data on currently available
sound absorption processes. types of acoustic materials,
prefabricated materials, acoustic plasters, sprayed-on ma-
terials, bafiles, paintability, reverheration chambers, etc.

Here is a valuable assortment of information which
should become a library favorite of many.

The Heaviside Centennial

IN THE WoRLD oF Scienck. there has been one whose
remarkable achievements have stirred evervone and will
probably continue to do so forever.

His bold. monumental essays have become classics and
the bases of a myriad of projects in the video and sound
arts. This year. his centennial anniversary is being cele-
brated. and in tribute a new edition of his outstanding
work . Electromagnetic Theory . has been pub-
lished. a work in which appears words and words of
scientific wisdom.

The reading of these scintillating manuscripts for the
first time, or even as a repeat, will be found immensely
rewarding and revealing. For in these papers. there
will be found basic concepts which are truly brilliant
and which, everyone agrees, have contributed so much to
our progress in all facets of living.

To that scientist, Oliver Heaviside, the world is truly

indebted.— L. W.
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IN ADJUSTING antenna systems, or re-
ceiver and transmitter coupling circuits.
it is frequently required to measure the
match obtained to a given transmission-
line impedance. This is particularly
true with television equipment. where
reflections must be minimized.  Al-
though such measurements can he made
with a slotted line. the equipment is
bulky at vhf. and requires a consider-
able amount of manipulation. Thus
some form of compact. direct-reading
match meter is desirable.

Theory

The conditions sufficient for the use
of a network as a match meter have
been derived by Korman.! Briefly,

A

UN7

View of (he vhi maick meter

these are: (1) the network will pro-

duce a null when terminated in Z,, the
impedanee with respect to which meas-
urcments_are being made; (2) the im-
pedance Z, will be seen looking back
into the test terminals; and (3), the
network will be linear, bitateral, and
passive. One network meeting these
requirements, the Wheatstone bridge,
is shown in Figure 1(a).

To show that the bridge will indicate
reflection coefficient, the bridge.unbal-
ance voltage ¥ (a vector quantity) can
be written in terms of a constant gen-
crator voltage ¥, and the load voltage
b

_ I Fezi-Z
'=lfe—=———= )
2 2747,

www americanradiohistorv com

Ve — —
If we let — = F,, where V, is the

bridge-unbalance voltage when Z, =
o or =, then

Zi-7.

- 2)

K
e Zi4Ze
where 7 is the reflection coefficient of
Z,. If the volimeter is not sensitive to
phase, as is usually the case, then
v
Bl== (€)]
i
If the voltage-standing -wave ratio S
is desired, one can employ the relation
2
P
14+ 4 F

It will be noted from (3) that a volt-
age ratio must be read. This is most
easily accomplished with a simple meter
by maintaining the input voltage con-
stant and reading the output voltage.
Since most generators contain a finite
impedance, provision must he made for
switching the indicating instrument
from the normal (null-indicating) posi-
tion to the input terminals. so that
compensation may be made for varying

Mechanical details of the bridge.

TeleVision Engineering, July, 1950
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Match WMeter

Instrument, for 10 to 250-mec¢ Range, Employing
Wheatstone-Bridge Principle, Found Capable of Indi-

cating Magnitude of Reflection

Coefficient of an

Impedance. Unit Can Be Placed Between Low-Pow-
ered RF Source and Antenna, Transmission Line or
Circuit to Be Checked. Measurements Can Be Made
With Respect to Two Impedances: 532 Ohms, Unbalanced,
and 300-Ohms, Balanced.

by PETER G. SULZER

Electronic Scientist

lonospherie Research Seetion, Central Radio Propagation Lab.

National Bureau of Standards

terminal impedances during measure-
ment.

For halanced lines the double bridge
of Figure 1(h) is applicable.  Here the
readings of the voltmeters. I’y and V,,
are added. It is of interest to note that
this circuit bears a superficial resem-
blance to the magic tee.”

Errors

Experience has shown that match
meters®? are subject to various errors,

Figure 1
In (a) appears a Wheatstone bridge network.
A double bridge applicable to bal
is shown in (b).

d lines

(b)

TeleVision Engineering, July. 1950

particularly at ¢hf. These errors usu-
ally result from residual reactances in
the bridge arms, or from voltmeter im-
perfections such as low input impedance
or calibration inaccuracy. The subject
is a complicated one. and will not be
considered at length here. 1t can be
stated. however. that by using sym-
metrical construction it is possible to
obtain a null over the entire frequency
range when the hridge is terminated in

Z.. Thus. when adjusting the unknown

impedance for a match. changes tend-
ing to produce a null will be in the
proper direction, which is a highly de-
sirable condition.

Construction

A schematiec diagram of a ohf match
meter which was found eapable of indi-
cating the magnitude of the reflection
cocllicient of an impedance appears in
Figure 2, There are three basic parts

52
AAA

>

2y
= 500
a4Tw -‘
1_1 500 "
GENERATOR 9 = T
é”,( .Lvooo
100C ¢
‘—1 4TK = 500 -
~;; o =3
I
----- 10K
Figure 2
Circuit of the vhi e i ——
?alcl; meter. Crystal . 500 [E—_
iodes are IN34. 50 AAAAA AAAAA——
Capacitors are silver- Lot v irs
mica button type. s00
[ [[+1.4 é
3
< (:
100K b3
3
b

o H -

500
it
It
150 —/ 150
AANA——1
530 —
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Figure §

Plot showing results of calibration techniques.

The solid lines were obtained by voltmeter

calibration. X points were obtained by a resistance-substitution approach. At (a) are the results
for a 52-ohm bridge and at (b) appear the resulis of a 300-chm bridge, both calibrated at 50 mec.

in the instrument: the 52-0hm bridge,
the 300-ohm bridge, and the meter with
its associated switclhies. The voltmeters
reading the input and null voltages
consist of crvstal diodes plus a dc mi-
croanmmeter. which is switched from the
input diode 10 the null diode during
measurement.  The balanced bridge
contains two crystal diodes as null in-
dicators, with their dc outputs con-
nected in series.

In Figure 3 is a view of the instru-
ment proper. The small pill-hoxes atop
the cabinet contain the bridge circuits.
Mechanical details of the bridges them-
selves are shown in Figure 4; the use
of symmetry should be noted. In both
bridges the standard arm is connected
with the same type of fitting used at the
test terminals. Thus. connector errors
tend to cancel.  As a further precaution
the bridge arms are shielded with cop-
per foil to decrcase their inherent in-
duetance.

Calibration

Two methods are available for cali-
hrating the unit. The first consists of
comparing the hridge-null-voltmeter
with an accurate voltmeter which may,
for convenience. bhe connected across
the generator terminals. In this man-
ner a proportional scale may be drawn.
with full-scale deflection corresponding
to a reflection coefficient of unity.

The second method utilizes equation
(3). with calibration obtained by con-
necting selected high-frequency type re-
sistors across the test terminals. In
using this ethod the meter switch
should he turned to test, with the test
terminals left open, and the generator
(which should be capable of supplying
a maximum of five volts across a 50-ohm
load) adjusted for full-scale deflection.

This establishes the correct value of V,,

Figure 6

Results of tests of two antenna systems. The plot in (A) covers swr versus frequency for a

32-element beam. In (B) we have a plot of the reflection coefficient versus the frequency

for a ground-plane antenna designd for operation at 200 mc. At (a) are the results for the
unipole and (b) for the iolded unipole.

1A §0.\\\\\ iz
.. A1
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which must be maintained constant at
all times. The meter switch must then
be turned to adj, and the reading, which

is proportional to V., noted. The cali-
brating resistor should then be con-
nected across the test terminals, and the
generator readjusted, il necessary, to
obtain the same input voltage as hefore.
Then the meter switch can be returned
to fest, and the reading, which corre-
sponds to the known reflection coefh-
cient of the resistor. recorded. The re-
flection coefhicient of the resistor can
then he calculated from (2).

Both methods were used in plotting
Figure 5. The solid lines were ob-
tained by voltmeter calibration, while
the points were obtained by the resis-
tance-substitution method.

As a precaution against stray pickup
a shielded generator should be used.
This is particularly important when
making measurements of bhalanced, un-
shielded transmission lines. A balanced
generator must be used with the bal-
anced hridge to avoid longitudinal cur-
rents in the line connecting the gen-
erator to the instrument.

Measurements made of devices with
known reflection coefficients have indi-
cated a maximum error of 0.1 over the
frequency range from 10 to 250 mc.

Results

The procedure used in measuring an
unknown impedance is essentially the
one employed in the second method of
calibration. That is. the generator is
st 1o the desired frequency and the
input voltage required to produce full-
scale indication under open-cireuit con-
ditions is noted. During all subsequent
tests the input voltage is maintained
constant at this level.

Figure 6 reveals the results of tests
of two antenna systems. In one part
(A) is a plot of standing-wave ratio
versus frequency for a 32-element beam
antenna. The (B) plot illustrates the
reflection coefficient versus frequency
for a ground-plane antenna designed
for operation at 200 me. The improve-
ment obtained by folding the driven
element can be readily seen.
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Simplified Methods for Calculation of
H and T Attenuation Pads

IN s0UND WORK. it 1s often necessary to
reduce levels with the aid of hxed re-
sistor networks, such as are included in
H and T attenuation pads. To afford
a maximum transfer of energy. a proper
match must he established with the
proper resistor values. Affecting such
a match with the necessary resistors re-
quires the use of a rather complex
series of formulas and invelved solution
procedures.

In an effort to streamline this prob-
lem. the table method was studied. It
was found possible to set up one set of
tables which. with a few simplified for-
mulas. could be used to locate values
for the T and H pads’

To determine values for the H pad,
the Y (1*) member of the special table
i« first consulted. As an example, let
us suppose we wanted a pad with an
impedance of 200 ohms input and 200
ohms output. with a 2 db attenuation
drop. On the table we find that the Y*
factor. for 2 dh. is 217, In a multipli-
cation process. the value 2 db is multi-
plied by 200 Z and then by 2.17. result-
ing in a total of 268 ohms for the Y
member,  Instead of solving for four
X members, we merely solve for one of
them. for they are of equal value. Now,
we cheek the X* column, and opposite 2
db we obtain a factor of .15, We then
divide our 2 db loss, which we want,
into the 200-ohm impedance. which is
100. In turn. we multiply this value by
.15, and we have our result of 15 ohms.

The T Pad

The T type pad is a bit simpler to
build than the H, because it has two

WW
<

Figure 1
Circuit for H pad with unknown values.

Figure 2
A computed H pad circuit with a 2 db loss,

xS
——AWW——O0

¥ 200 Ohmg
268 Yo amp Output

>
>
.
3

L ——WWW——0
us

Attenuation Pad Tables

Evolved, Covering a

1 to

46-D6 Range, Permit Rapid Determination of Values
of Nets Which are Normally Used in Inputs to Mike
Amplifiers, Between Line-Isolating Transformers, and

Input to Grid Transformers, Output of Amplifiers

to Line, Ete.

by CHARLES J. LEIPERT

less resistors in its makeup. It has a
good overall frequency response.  1f we
are concerned with a 200 to 200-ohm
impedance T-type attenuation pad. with
a 30 db loss, it is only necessary to note
the two A members on one side of ithe
line. When working this .Y member
problem, the quantity 2 is dispensed
with, hecause we have halved the num-
ber of X members. Thus. by merely
multiplying our impedance by the fac-
tor {from the table) we can find the
proper value of the X members, which
are two in number, Checking the X
column, opposite 30 dh. we find the
factor 939. To find our result the im-
pedance is multiplied by this factor:
200 939 187.8 fur the two X
members,

The Y member can now be computed
as cited: (2 2) Y% In the Y* column,
opposite 30 dh, we find 0316, This
factor, muhiplied by 200 and then by 2.
provides the answer 1264 for the Y
member.,

To check the accuracy of these re-
sults. we can add the X and Y members

1In highdevel eircunits, wattage requirements
nmst be watched closely. It is pormally wise
to allow a margin of 50% for maximum dissi-
pation.

Figure 3
A suggested H pad circuit with a 2-db loss.

x5 X8

200 Ohms in 200 Onms. Out

R<
@

x5 S

which approximate the figures, For
examyple, the tast T pad problem had
an X member vatue of 187.8, while the
Y value was 12.61 ohms. Adding both
figures gives us the value of 200.44
ohms. our input and output impedance,
proof that the results check within a
resonable degree of accuracy.

It will be noted that as the attenua-
tion factor is increased (the db loss)
the resistance of the X members is in-
creased and that of the ¥ members de-
creased. Or, taking it another way, as
the attenuation factor is decreased, the
Y member resistance increases, while
the resistance values of the X members
decrease.

Formulas for the H pad:

Z (K-1) Z
= — (XM
2(K+1) 2
1
K=—1
1

(Continned, on page 28)

AAAAA.
VWV
-

Fiqure 4
A T-pad circuit with unknown values.

Figqure 5
A T-pad circuit with computed values’ 30-db
loss.
x1878 x18078
200 Ohms E: ¥ 200 Ohms
Input 1264 Oulput
s
o0— -
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OPTICS in TV
Receiver Projection

Review of Systems Now Available, Including Spher-

ical-Mirror Corrector-Lens Plastics Assembly, Which

Utilizing a 2.5” Tube and a Magnification of 8,

Provides a 15" x 20” Picture.

Two Dish Sizes Used,

8" and 117, to Provide Throws of 37”, 40" and 52".

by DAVID T. ARMSTRONG

WITH LARGER AND LARGER PICTURES
quite the current vogue in receiver de-
sign. the methods available to provide
such increased reproduction are being
probed more carefully than ever. As a
result of this trend projection systems,
with its enlarged screen possibilities,
appear to have returned to a favored
spot on many developmental calendars.

At present, there are two optical as-
semblics available for use in home-pro-
jection receivers, the optical barrel' and
the folded Schmidt system.*

The optical-barrel system is the old-
est reflecting method. which features
use of straight Schmidt optics. It has
been found possible to secure many pic-
ture rizes with this approach. from
15” x 20” for home use to 15" x 20’ for
theatres. A special tube, the 5TP4,
has becn employed in the home system,
the basic features of which are illus-
trated in Figure 2.

In the second system, £ smaller tube,
with a face of 214”, has been employed.

The optical systems in projection set-
ups, have in the main. used a combhina-
tion of lenses and mirrors, with the
Schmidt system requiring nothing more
than a spherical light-collecting mirror
and a flat corrector lens.

In studying mirror-lens structures,
one group, members of a plastics divi-

IRCA. 2Norelco Protelgram.
#Imperial Chemical Industries, Ltd,

8

sion of a chemical manufacturer, found
that they could produce a spherical
mirror and a corrector |ens as a one-
piece unit, which appeared to offer
many features such as rigid construc-
tion and a high optical efliciency. The
system was also found to provide maxi-
mum light transmission and excellent
contrast range because of the accuracy
to which the spherical mirror and cor-

- rector plate could be finished.

In view of the assembly design. the
aperture of the optic is wide anl quite
close to the optimum aperture, u-ually
represented by 0.5.

To afford focusing. movement of the
entire plastic assembly with the tube in
place. has heen provided. Three screws.
fitting into fix holes in the correctot
plate, and processed with threads calcu-

Figure 1
Conventional refractive projection system. Lens
design could be simplified by using cathode.
ray tubes with flat faces. The lens diameter
is approximately the tube face diameter di-
vided by the { number. The focal length is
approximately equal to the tube face diameter.

viawng Scraen

Tube Ratroctve Lens
o

—_—
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lated to provide a ratio of 64 to 1, have
been included to provide vernier focus-
ing adjustment.

The assembly can be covered by a
black buckram shroud to prevent loss
of light and to minimize the effect of
spurious reflections from surrounding
surfaces or from tubes.

Design Considerations

In the installation of an optical sys-
tem, it has been found necessary to con-
sider such factors as the diameter of
the dish or light collecting mirror. This
should be relatively large, since the
efficiency of the system is a function of
the light gathering power of the spheri-
cal mirror. In the plastics development
it was decided to make this diameter in
two sizes. 8”7 and 117, (In the barrel
system the dish is 14 and in the folded
arrangement. it i 6,77)%

The size of the clearance hole in the
corrector lens has also been found to
be quite important.  This must be
kept as small as possible because this
hole represents an optical loss for the
rays of light cut off. since there is no
corrector lens in thix area. At the same
time, the hole must he made sufficiently
large to accommodate the focusing and
deflecting coils. located at the neck of
the tube. The clearance hole in the

TeleVision Engineering, July, 1950
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An all-plastic projection television assembly.
Courtesy, Imperial Chemical Industries (N.Y.) Limited)

plastics system has heen made in three
sizes: 2.75”, 3.625”, and 4”.

Research has also shown that the
diameter of the blacked out portion in
the spherical mirror is a function of the
tube face. The area blacked out cor-
responds to the effective light emitting
area on the tube face. The purpose of
the blacked-out area is to improve
image contrast hy preventing reflection
of light back upon itself, as a result of
what is known as a normal in optics.
Since this represents a loss in the light-
collecting power of the mirror, the hole
must be as small as possible. At the
same time the amount of light emitted
by the tube face is an imperiant factor
in the efficiency of the optical system.
It has been found that some compro-
mise must be made on these points.
Incidentally, the central area of the
mirror with a diameter equal to the
tube face cannot be utilized in a
Schmidt system.

Face Diameter Considerations

One particularly important factor
which must be considered in projection
system design is the diameter of the
tube face. This diameter determines
the initial size of the picture, the num-
ber of magnifications necessary to pro-

TeleVision Engineering, July, 1950

duce a required picture. and the size
of the projection assembly that must be
used.

Projection Tube Types

Many projection specialists have in-

Figure 2
Basic components of the straight Schmidt sys-
tem as used in RCA and GE receivers. Optical
barrel is tilted 7°. Mirrer which heads light
beam is at about 48°.

Vigwing
Screen

~ . Blook
Center
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dicated that the 3NP1 is too small to
provide enough light to utilize all the
possible efficiency of a straight Schmidt
system. and some have stated that the
5TP1t is too large since it requires a
dish diameter that does not make for
compactness. In addition, the size of
the blacked-out portion of the mirror
presents too great a loss of light.

Inquiry among tube manufacturers
revealed that the cost of producing a
small tube such as the 3NP4 was high
because of the micron tolerances in-
volved, while tubes like the 5T1’4 were
not ioo appropriate hecause of their
low overall efficiency in the optical
system.

The manufacturers seemed to be of
the opinion that tubes with face diam-
eters of 3.5” to 4” could be produced
much more economically and would
provide much higher efficiencies than
the previously made types.

As a result of this survey, the plastic
assembly was designed to accommodate
tubes 3.5 and 4” in diameter,' as well
as the 3NP4. The latter type was in-
cluded because it is generally available
and found to have wide acceptance.

*At present there are no 3.5 or 4’ projee-
tion type tubes on the market, but there are
many tubes of this type on the design boards.

*A rule of thumb suggests a mirror diameter
about three times the tube face diameter.

9


www.americanradiohistory.com

Relotive Brightnass
_Arbitrory Units

Fiqure 3
Polar distribution
graph. This diagram
indicates the relative
light distribution of
the directional televi-
sion screen. Two lobes
are shown. The small-
er one represents the
vertical brightness
distribution pattern
and the larger lobe

represents the hori-
Ll -30. tontal brightness dis-
tribution apread. On
the center axis aé 2:
y there will be a defi-
\lg CLIT nite amount of bright-
N\ ness at one unit from
\ the screen. Let us as-
40° \ 40° sume that one wunit
tepresents 10°. As we
move to the left 10°
H Spread off center we find
, that we have to move
500 /80 in a little toward the
screen to see the
/ picture with the same
hrightness as we did
on the center axis at
10°. At 20° we have to
move in a litlle clos-
er, say perhaps to 9,
to see the image as
well as we did at 10”
| on the 0 axis.
8/37%* 11 /40% 11/52%*
Size of the projected picture. ... .00 127 x 167 12" x 16" 15" x 20"
Throw distance from the dish............. 37 : 52
Effective aperture (0.5 is ideal)........... 0.8 0.78
Noniinal pictore-tube diameter.,,.......... 25 35
Size of 1ube face raster..............0..n. 1.12 x 1,89
Number of magnifications................. 8 ] 8
Diameter of spherical mirror.............. 8 11 11
Size of blacked-out hole in dish,........... 25 1.0 35
Diameter of corrector lens, . .oovveiivinn... 7 10 10
Clearance hole in corrector plate.... .. . 275 10 3.625
Overall length of projection assembly...... 8.7 i.7 11.8

Weight of assembly without tube...........  25cunce

SO0 mumee

31 ounce

Above: Table I

B/37 11/10%* 11/52%*
Outer 1ube face radius (convex)......... 11713 1% 60 1% 575+ 1%
Inner tube face radius (concave) .......... 1094 += 1% 581+ 1% 359 * 1%
Thickness of the tube face............... 0.080 0.160 0.160
+ 0.002 =+ 0.002 +0.002
Refraetive index (precise value not critical ) 1.52 1.53 1.47
Nominal picture-tube diameter.......vvoeen 25 1.0 35
Minimum diameter of undistorted surface..  2.375 35 3.2
Maximum clearance diameter for tube locat.
N TINE et ieiin e YT 2.6 [N 3.625
Above: Table II
i
|l TR
l N\
1N\
| | obinet
il \ CMirI:‘oer Spherical Corrector Lens
H N error /
f Carrector
it Lens
Plone
Mirror
verticol
Deflection Coil
Viewing Defiecion Colt :
SLU Inclined Mirror  Picture Tube
(F:%ﬁus
Cof
Mi?fg::__ 3 Projecion
e,
: '_‘_:l'
2 H! :HH
Focus Coil
Tilt
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Magnification Factors

The magnification factor required in
the barrel system to produce a 15" x 20”
picture is 6. whereas a factor of 10 is
required in the folded system to pro-
duce a 13.5” x 18” picture. In the plas-
tics optical system, using a 2.5” tube, a
magnification of 8 can provide a 15” x
20” picture. while a magnification of 6”
produces a 12”7 x 16” picture. (Theo-
retically, a Schmidt system corrector
lens may be corrected for but one
image magnification value.)

Asseinbly Data

In designing a system using the plas-
tics optical method. it has been found
necessary to consider the data detailed
in Table 1 at left,

Since the picturetube face is an
essential part of the optical system it
has been found necessary to specify the
face plate dimensions required for each
separate projection assembly. These
data appear in Tables 11, at the left.

Screen Sises

The screen problem has also been
considered and the developers of the
plasties method have evolved two types
of screens. 127x16” and 157 x 207,
The screens have an abraded front sur-
face which should he toward the viewer.
They are lenticulated on the other side
to provide horizental spread. The view-
ing angles achieved with these screens
has been found to be 80° in the hori-
zontal and slightly nmore than 20° in the
vertical. The light intensity is approx-
imately equal over the entire viewing
angle, The screen has been found to
have a light gain of about 4 over a per-
fect diffuser,

Figure 4
Method of folding the Schmidt system into
a compact system, which involves the use
of an additional inclined mirror. The optical
efficiency of this system has been found fo
be relatively high because there is no loss in
the corrector lens or loss attributable to leads

and coils.

(Courtesy, North dmerican Philips Company)

(Figure 3 diagram courtesy Imperial Chemical
Industries (N. Y.) Limited)

**g/37 = 8% dish; 37" throw.
dish; 40 throw, 11/52=11" (ish;

11/40 =117
52" throw.

TeleVision Engineering, July, 1950
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TV TUBE Developments

Circuit Developed for Wide-Angle Short-Metal 16GP4,
Features Reduced Power Input for Both Horizontal
and Vertical Deflection. Total Power Required to
Develop Maximum Anode Voltage of 14,000 (No
Load) and Full Scanning Found to Be Between 40
and 153 Watts With B of 350 F, or About 50%
Less Than Present Systems.

by P. B. LEWIS

Fiqure 1
Defleclion and high-voltage circuit for 16GP4.

6CD i . 1B3GT
s e HV Rectifier -\

ggggemers
,Hor.,

Lineoarity
3]
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B — put 1o
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[ o
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Luij Osc. Trans nNJV_l

R
Ditchorge <IMeg Vert Outpur

Ohms
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Wit THE TREND lo wide-angle 70° pic-
ture tubes has come a need for circuitry
which can provide substantially in-
creased detlection power. Specifically,
the 70° tube has been found to require
about twice as much power as the 53°
type, which it is rapidly replacing.

Recently, a circuit providing such a
higher deflection power was evolved.
In this circuit, shown in Figure 1, the
horizontal-deflection circuit uses a sin-
gle 6CDOG as the horizontal-power-
output tube. To maintain circuit effi-
ciency, the 6CD6G must be cut off rap-
idly and kept cut off during the retrace
interval. Rapidity of cutoff is helped in
this circuit by using a peaking resistor
in series with the charging capacitor to
increase the negative swing of the grid
driving voltage. If additional negative
driving voltage is required to maintain
cutofl throughout the retrace interval,
feedback peaking may also be used. A
negative pulse suitable for feedback
peaking may be obtained from a ter-
minal of the horizontal-deflection-output
transformer. when the connection be-
tween the width control and a werminal
of the transformer is grounded, as
shown.

When the driving voltage for the
6CD6G is obtained from a combined
hlocking-oscillator-discharge-tube  cir-
cuit, cutoff is usually rapid enough so
that series peaking is not necessary.

With a sawtooth voltage of about 90
peak-to-peak. good performance can be
obtained without either series or feed-
back peaking. With a small amount of
feedback peaking. however, circuit efhi-
ciency can be slightly improved. Be-
cause excessive feedback peaking may
cause instability or phase shift in the
horizontal oscillator, it is advisable to
determine the compenent values for the
feedback circuit experimentally.

The 6CD6G  must be protected
against damage. in the event that there
is a loss of grid driving voliage. Pro-
tection can be obtained by selecting a
cathode resistor of proper value. After
the value of the screcn-dropping re-
sistor. which will keep the screen dis-
sipation within its rating. has bheen de-
termined. the cathode resistor can be
selected so that the tube plate dissipa-
tion is limited to 37.5 watts under no-
drive-voltage conditions. Although the
dc plate dissipation rating of the 6CD6G
is 15 watts, the tube has heen found
capable of withstanding up 10 215 times

(Continued on page 26)
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Bandspreading and
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IN ENSTRUMENTATION activities. the re-
cording of the measured resulis is quite
a factor, providing that all-important
end-result report.  In reading the in-
strument scales, which provide this val-
uable information. it is often difficult to
ascertain critical values. beeause of the
scale structure. In many instances.
there is no provision for detailed, inter-
mediate notations, or extended scale
readings.

Bandspreading has been attempted
in an effort to solve the problem. In
one approach, unequalized bandspread-
ing* has been employed.

By splitting two variable impedances
r, or ¢, of each of two tuning circuits
of a conventional rc tuning network
(Figure 2) in equal halves and ganging
the resulting four halves together, it

12

has been found possible to secure hand-
spreading over three sub-scales by:

(a) Placing the two varizble halves
of each tuning circuit in series

(b)Y Tuning each circuit with one-
half of the tuning impedance
only

(c) Placing the two half-tuning ele-
ments of cach circuit in parallel.

Frequency Reading Relationship

With such a method the relationship
hetween the f{requency readings on

*U. S. Patent 2.507.582,

www americanradiohistorv com

Figure 1

Zontinuous selector type circuit developed by the author. Ten
positions afford coverage from 10 cos to 25 ke,

Figure 2
Basic RC tuning network circuit,

Feed‘bock

RI
| C.
% T Osc. aAmp.
| /
f Grid
[ R
~

three resulting sub-scales 4, B and C,
corresponding to the three foregoing ar-
rangements, ¢, b and ¢, will be one of
1:2:4, This is the result of a natural
relationship between the series, single
unit, parallel connection of two equal
impedances. or 1:2:1, reversed by the
reciprocal form of the basic tuning
equation:

159
ps—=—— —— (1)
K ohwns « mfd

By making the ratio, from maximum
to minimum tuning impedance, 2.5:1

TeleVision Engineering, July, 1950


www.americanradiohistory.com

cale Equalization

or RC Tuning Networks

New Approach Using Continuous Selector-Type Cir-
cuit Found to Afford Elongation of Scales by Three
Times. Method Also Provides Increased Spread at
the High-Frequency End of the Scale.

by C. F. VAN L. WEILAND

and maintaining this ratio for the fore-
going a, b and ¢ conditions it has been
found possible to produce a set of three
sub-scales for unequalized band-spread-
ing, as illustrated in Figure 3. These
scales, as a unit, which form a com-
plete decade assembly suitable for
direct reading of frequencies, represent
the case of resistance tuning using
rheostats  of straight-line frequency
characteristic.

Unequalized Method Advantages

The unequalized method has been
found to offer five advantages:

(1) Simplicity. a minimum of parts
and wiring being required.

(2} Replacement of the three sub-
scales A, B and €, because of
their direct and simple inter-
relation=hip. by one single scale.
The B scale has been found to
be convenient for this purpose.
Here a divider of 2 has heen ap-

TeleVision Engineering, July, 1950

plied to arrive at the .1 scale and
similarly, a multiplier of 2 to
obtain the C readings.

(3) Due to their simplicity, it has
been found that the three sub-
scales can be pre-designed from
calculated tuning curves and
made to track accurately in the
final instrument. This will be
found particularly true for the
100 to 10,000 cps mid-frequency
range where no correction for
phase shift is necessary.

(4) The use of one pair of tuning
capacitors of equal value for the
frequency spectrum. covered by
a complete set of sub-scales A
through C. Because of the dec-
ade nature of the scale structure,
it has been found that the next
pair of tuning capacitors intro-
duced into the circuit for ascend-
ing frequency readings need be
but one-tenth of the capacity
value of the capacitors previously
inserted in the circuit. In other
words, the system has been
found to permit the use of mul-

www americanradiohistorv com

tipliers of 1, 10, 100, etc., in a
rather sinple manner.

(5) The principle, with minor vari-
ations, has heen found applica-
ble also to capacitor tuning.

Unequalization Disadvantages

The unequalized-scale approach has
also been found to have several disad-
vantages:

(1) Repetition of frequency read-
ings, 1.e., 20 to 25 on the scales
{4 and B, and 40 to 50 on scales
B and €, which amounts to a
loss of scale length.

(2) Necessity of returning the dial
pointer to the beginning of each
one of the three sub-scales, after
completing the readings on the
previous sub-scale, resulting in
a loss of tuning time and un-
necessary equipment wear. The
method was also found to ex-
clude, more or less, for practical
considerations, the use of the
slow moving slide-rule type ver.
nier dials.
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(3) Crowding of scale readings when
using the least expensive and
easiest to calibrate and reset
tuning elements, having a
straight-line resistance charac
teristic.  This crowding has been
found most evident at the high.
cst frequency readings.

Unequalised System Design Data

In designing the unequalized system.
the following mathematical considera-
tions were probed: With R, represent-
ing a portion of the resistance of each
one of the four potentiometers used for
tuning and S, representing the ratio be-
tween the maximum and minimum read-
ings on the sub-scales which, for this
particular case. was found to be invari-
ably 2.5 (or slightly over to provide
some small overlap Letween scales. if
desired) . ..

For minimum frequency (F, n.,)

Fomax and F, o Ry vee and R, . of
course. represent the maximum and
minimum frequency readings and tun-
ing resistances for the A4 scale.

For this particular case the corres-
ponding resistance values for the B
~cale are always Y% of those for the 4
scale. and the corresponding values for
the € scale are Y% of those obtaincd
for the B scale. The frequency ratios
for the B and C scale. in this case. are
the same as the frequency ratio for the
A scale. That is.

Sa = 5w = 5: = 2.5 (or slightly over)

When the total sweep of the poten-
tiometer arm. that is used for tuning,
equals unity and ¢ represents the deci-
mal fractions of this total. then the
tuning resistance may he represented
by

1
R:.=2R;.( +0’) (3(1)
Sa-1
leux:ZRpS| (10)
S.-1
It will be noted that this equation
. ) ) . represents a straight line between the
For maximum frequency (F, ..) maximum and mininum values of the
tuning resistance between g = 1 and
¢ = 0 as ordinates. Because the fre-
] quencies are inversely proportional to
Rewin =2 R,y Ca) the tuning resistances, and ascending
. frequency readings are presented from
)
Ag T T T L | | T — T T 1T T rTr A
10 15 20 25
III -llllllllI"l""la
B rm'l" T LU AL LA 1 3l0 25
40 35 l
C T T T T T T T T Tty C
40 50 610 70 80 90 100
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Figure 3

Scale for unequalized bandspreading.

left to right on the scales (Figure 31, it
appears that in plotting the tuning re-
sistance curve the maximum tuning re-
sistance (6 = 1) should preferably be
located at the left extreme of the ab-
scissa. The tuning resistances for the
B and € scales will thus be found ro
be one-half and one-quarter of the cor-
responding values of the . scale.

Partially Equalized Bandspreading*

By adhering to resistance tuning and
employing potentiometers instead of
rheostats for tuning. it has heen found
possible to eliminate the first and sec-
ond disadvantages cited previously. Use
of the third or the clockwise terminals,
n, of the potentiometers. F (Figure
1), for tuning on the B scale. only, was
found to solve the problem. The A
and € scales can remain unchanged,
they being tuned between the m ter
minals and the potentiometer arm. 4.
Therefore, ascending frequency read-
ings on these scales from left to right
will be found to correspond to a coun-
ter-clockwise rotation (decreasing tun-
ing resistance) of the potentiometers.
When the lowest tuning resistance, i.e.,
highest reading on the 4 scale has heen
reached, the tuning from there on will
be found to occur at the n. and n’.
points of the potentiometers. F: and P’..
for this reversed single-unit tuning.
Clockwise rotation of the potentiometer
arms, a, corresponds to decreasing tun-
ing resistance for increasing frequency
readings from right to left on the B

*U. &, Patemt Pending.

Figure 4

Scale ior partially-equalized bandspreading..

TeleVision Engineering, July, 1930
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scale, i.e. the scale regisiering the
readings for single-unit tuning.

Elimination of Repeat Readings

To eliminate the repetition of fre-
quency readings. and yet retain the
same pair of tuning capacitors for tun-
ing throughout the complete decade
scale, i.e.. sub-scales 4 through C, the
tuning resistance appearing in the tun-
ing circuit at the low frequency end of
the B scale must be of the same value
as the tuning resisiance at the end ol
the A scale. Likewise, the frequency
at the high end of the B scale must
correspond 1o the low frequency end
of the C scale. In other words, the
tuning resistances for the high end of
the B scale and the low end of the €
scale must be of equal value. This
prucedure has been found to equalize
the resistance values in the transition
from A to B scale. and from the B to
C scale at the transfer points, thus
eliminating the first and second disad-
vantages. It should be noted that the
tuning resistances involved in the tran-
sition process. although of the same
value, are not the same resistances
physically. They are taken from differ-
ent terminals of the same petentiom-
eters.

Potentiometer-Gear Ratios

If these potentiometers have a value
of 20,000 ohms each and a 300° rota-
tion, and a 180° slide rule dial is used
for the tuning. we find that with a gear-
ing having a 3:2 ratio between the dial
shaft and the potentiometer shaft, the
sweep of the potentiometer arm avail-
able for tuning will be 3/2 times 180°
or 270°. This corresponds to a tuning
resistance of 18,000 ohms available from
each one of the four potentiometers,
leaving 2,000 ohms of each unused. It
is assumed that this unused portion of
the potentiometer resistances appears
in equal parts of 1,000 ohms. each ad-
jacent to the m and n terminals of the
potentiometers. P, P,. and P/, and P"..
Consequently, this resistance will form
a portion of the fixed resistances in the
tuning circuit.** When adjustable fixed
resistors are used, such as R,, R,, R,,
etc.. all the unused portions of the
potentiometer resistance do not have to
be equal or evenly distributed, because,
in the case of straight-line resistance
characteristics, the resistance incre-
ment of R, will be the same for all
potentiometers, and any difference be-
tween the fixed units at any location
can be equalized by adjustment of the
fixed resistors. It has been found that
the constant resistance increment of

TeleVision Engineering, July, 1950
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Figure 5
Equivalent circuit for completely equalized tun.
ing circuit for the C scale shown in Figure 4.

the tuning potentiometers will also
make re-setting easier in the case of
de-calibration of a completed instru-
ment. Making the fixed resistances in
the circuit adjustable actually can he
considered as a refinement and not a
necessity.

Max-Min Resistances

With a tuning resistance, R,. of
18,000 vhms the maximum resistance of
the series connection, from the equation
(1a) will be found to be 60,000 ohms.
And. likewise, from equation (2a) the
minimum tuning resistance for the A
scale will be found to be 24,000 ohms.
This appears at the high frequency
tuning end of this scale and conse-
quently, as explained previously, the
resistance for tuning the low frequency
end of the B scale must also be 24,000
ohms. This resistance must be sup-
plied from the n. and n’. terminals of
the potentiomesers, P, and P, func-
tioning as single units. Likewise, the
maximum resistance for tuning the C
scale at minimum frequency reading
equals one-quarter of the corresponding
A scale resistance, i.e.,, 60/4 or 15.000
chms. This in its turn again is equal
to the minimum resistance of the B
scale at this transfer point. This, of
course, can also be arrived at by con-
sidering that the scale ratio of the B
scale, S, equals 8/5. As the maximum
resistance for this scale is 24,000 ohms,
it follows again that the minimum resis-
tance for same must be 5% times 24,000
ohms or 15,000 ohms.

Resistor Values

The correct values of the resistors,
R, R, and R’; R’,, for padding the tun-
ing potentiometers, to obtain the maxi-
mum and minimum values in reversed

**In the subsequent analysis, this resistance is
designated as p, with or without further iden-
tity; such as the terminals, » and m, and
potentiometer points with or without primes.
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single unit tuning. can be arrived at
from the following equations:

\j 2 T\ 1
[
(sa=1) (1) 47 2

t1b)

from which R, or R’, can be found by
subtracting g.. and ¢'... respectively.

The shunt resistors can be found
from:

2R
o (2b)

Rsor K's = R«
SwRe (S5.-1)-2R,

A set of scales for this method of
partially equalized bandspreading are
illustrated in Figure 4. They can be
designed from the tuning equation:

Rp=—"-—"— (3b)
R

R
e Ry + Re

By studying these scalesitwill be noted
that the use of a vernier slide-rule type
dial can be considered justifiable, in this
case, because of the three continucus
parts into which a decade spectrum of
the range of the instrument is broken
up. Depending upon the speed and the
practicability of the scale and multi-
plier selector system, it is evident that
any desired frequency within the range
of the instrument can be tuned quickly,
without much traveling of the dial
pointer. Furthermore, a quick reading
over the full range becomes available
by setting the dial pointer at a point
somewhere near the middle of the
scale, as indicated by the dotted line
in the Figure 4 scale. As an illustra-
tion, let us suppose that ten selector
points were available and multipliers
from 1 to and including 1,000 were
applied. Without moving the pointer,
on the scale of Figure 4. it will be
found possible to secure readings of 15,
29.4, 60, 150, 294, 600, 1.500, 2.940,
6,000 and 15,000 cps. This will be pos-
sible without resetting of the dial
pointer and with the use of one, or
perhaps two selector switches as will be
explained in a subsequent discussion.

[To Be Concluded in August [ssue.]
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Quality Control-Limit

Quality conirol in a life-tesl room. Here per.
formance of completed receivers is checked
against consumer-acceptance standards at
various exiremes of line voltages and over
extended time periods. Variations in line volt-
age to simulate extreme conditions of under-
and-over-voltage line conditions in the home
are controlled by the voltage control boxes
shown on the floor in front of the receivers
under test.

(Courtesy DulMont)

IN ORGANIZING A QUALITY-CONTROL pro-
gram,' there is one factwr which de-
mands particular attention, and that is
the control chart. Upon the informa-
tion included on such a chart, an ex-
tremely eflective program of policing
activity can he planned. For instance,
if a point, representing the number of
defects in a sample of five should fall
inside the established contro! limits, no
specific action would be required. But,
if a point should fall outside the con-
trol limit, the inspector would have to
be alerted to watch the next thirty
points. And, if in the succeeding thirty
points, another point should fall outside
the control limit. a detailed control pro-
cedure would have to be used. Insuch a
plan, it usually becomes necessary to
cue all of the personnel along the line,
which normally includes. in addition to
the inspector. the riveting line super-
visor, process inspection supervisor. line
supervisor, factory engineer. methods
engineer, and the factory inspeection
manager. The latter has quite a job
to perform. Should the trouble exist
in the riveting section, the factory in-
spection manager becomes responsible
for stopping the process in order to:

(@) Proteet the rivet line against
undue cost of repairing a poorly mann-
factured produet,
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(b) Protect process inspection from
the cost of continuous 100% inspection.

(c) Protcct other lines from which
inspection has been withdrawn in order
to cope with 1009 inspection of rivet-
ing.

Limits for the Control Chart
for Defects

In the interest of accuracy. conve-
nience, and cconomy of labor. 1t is de-
sirable to compute control limits after
cach set of 80 consecutive points have
been plotted. The control limits will
apply to the subsequent set of 80 points
and will be computed from the data of
the preceding 80 points. However.
when the control chart is being installed
for the first time on a job. limits must
be caleulated at the following intervals:

{e) After the frst 20 points have
been plotted.

(h)  After the first 10 points have
been plotted.

(c) After the first 80 points have
heen p]ulled.

(d) After each subsequent set of 80
consccutive points have heen plotted.

‘;\-pﬂner detatling  the general aspects of
quality control, prepared hy lLutzker, appearcd

in the Felhruary, 1950, issne of TEeLEVIsiOx
Excixierixg,

www americanradiohistorv com

The control limits in those initial
computations will apply to the subse-
quent group of points and will be de-
termined from the preceding group of
points.

Procedure

There are cight steps to be followed
in the computation:

(1) A first estimate of the process
average ¢, is computed by dividing the
total number of defects observed by the
total nnmber of samples of 5 in which
those defects were found.

{2y This value of ¢ is then located
in Table 1 and the upper and lower
test limits recorded for this process
average.

{3} The number of defects in the
individual samples of 5 are then com-
pared and an observation made of what
points. if anv. either exceed the upper
test limit ('TL) or fall below the
lower test limit (LTL).

(4) It is then necessary to eliminate
thouse samples from the data which have
a defect number that is greater than
the UTL, or less than the LTL.

(3) Now, ¢ must be recomputed, in
accordance with step /. excluding those

TeleVision Engineering, July, 1930
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Charting Techniques

Series of Statistical Tables Provide Means of Deter-
mining the Proper Control Limits Which Should Be
Placed on The Control Charts for Defects.

by I.. LUTZKER, Quality Control Engineer, Allen B. DuMont Laboratories, Inc.

points that fall above the UTL or below drawn from uniform product of process
the LTL-‘ i average quality will vield a number of - UTI. LTL vel  LCL
) (6) Then we must find the test lin:- defects greater than the upper control . )
its corresponding to the newly com- limit or less than the lower control H(-] —);3 3 i? g
puted c. limit. can be held between 02 and .03, l:.').[; -:9 0 12 0
(‘() bfcp._s 3 to 0 are lllL‘El repeated 155 5. 0 13 0
until no individual sample yields a de- 1.60 6.1 ] 1.4 0
fect number that falls ahove or below _ 1.65 6.2 ) 14 0
the upper and lower test limits, respec- ¢ UTL LTI UCL LCL 1.70 6.3 0 45 0
tively 20 0 . 1.75 6.4 0 1.6 0
’ . 2.2 1. 0
(8) In the final step, it is necessary 21 2.2 0 1.1 0 1.80 6.1 0 4.7 0
to find the upper and lower control lim 22 2.3 0 14 0 l'(&’ 6.5 Y 1.8 0
its (UCL and LCL) that eorrespond to 23 2. E Lt 0 190 67 9 i 0
p e 2 240 15 0 195 68 0 49 0
the final value of ¢ obtained in siep 7. 2.00 6.9 0 49 0
o2 0 2o 205 69 0 510
: - 2 210 710 51 0
\ 2260 LB 215 71 0 520
Notes .28 2.6 0 1.6 0 290 oo 0 5.3 0
et K 225 11 0 5100
If the process average for a given 30 97 0 17 0 - ’ “_
process improves to a point where the 35 29 0 l.é 0 ggo ;g 8 gg g
— * N - 5 ] . 2,
value of ¢ is lower than .20 defects per 40 3.2 0 1.9 0 240 7.6 0 5.6 0
sample, the sample size and time inter- }3 zf g 2'; g 2.45 7.7 0 5.7 0
val between samples must be doubled. - o e 2.50 78 0 5.7 Y
Test limits can he set so that the .35 3.7 0 2.3 0 2.55 7.9 0 5.8 0
probability, that a sample drawn from .60 3.8 0 25 0 2.60 7.9 0 5.9 0
the uniforin product of process average 65 ;3 g gg g %gg 8.1 g 5.9 g
quality will yield a number of defects ;g 21 0 27 0 275 g; 0 g; 0
greater than the upper test limit or less ’ ’ )
than the lower test limit, can be held .80 4.3 0 2.9 0 gg@ 343- g gg g
5 85 44 0 29 0 Bad . .
between .00.2 Emd .005. b 45 o 5 0 290 85 0 6.3 0
Control limits can be set so that the ‘95 47 0 39 0 2.95 8.6 0 6.4 0
combined probability. that a sample 1.00 4.8 0 3.9 0 3.00 8.7 ] 6.5 0
105 19 0 33 0 TR 650
1Simon, L. E.. Enuincer’s Manual of Sta. 1.10 4.9 0 3.4 0 :.5'15 0 6'7 0
tistical Methods. p. 196, John Wiley & Sons, 115 5.1 0 35 0 3.20 39 0 5 0
LONEAL: 120 32 0 36 0 S o N o0
**1f, when starting a control chart, the process 1.25 5.4 0 3.7 0 : '
average, ¢, for the first 20 samples of 5 is below 3.30 9.2 0 6.9 0
20 or 30 Theid Ty fimele size of 10 e o . il 0 3.35 9.3 71 0
or u e LSse e S ¢ to - * * *
be used masy obc determined by ﬁndmg thilzratm 1.35 56 0 3.9 0 3.40 9.4 0 7.1 0
E‘;em tcn| 0.25 'mfj ltohe h:mtlulalb pmﬂ:fsf avere:ge 3.45 9.5 0 7.2 0
L] e e &
nots::lcl;!crs;zhano 2, Ass;);‘n;lle <|z‘:cof "l())r s;ml.lx?s 3.50 9.6 0 12 0
used for ratios greater than 2, but not

greater than 4. And a sample size of 30 .
should be used for ratios greater tham 4, but Table 1 (above and right)
not greater than 6. Test and control limits

{Continued on page 28)
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Production dids

Impulse-Test Cathode-Ray
Oscillograph

A CATHODE-RAY OsCILLOGRAPH has been
developed to permit impulse-testing of
high-voltage transformers, insulators, light-
ning arrestors, and other equipment de-
signed to withstand surge potentials of
great amplitude.

Employing a sealed-off high-vacuum ert
and means for external photographic re-
cording, the unit may be used with any
standard impulse-test installation. Can be
triggered by a sample of the test impulse.
Also contains a pulse generator to trigger
external circuits. An accurate quantitative
measurement of the test impulse is pro-
vided by metered voltage calibration of de-
flection along the Y axis of the instrument
and time calibration, said to be accurate
within 0.1%, along with the X axis.

Permanent records are obtained with a
35-mm oscillograph-record camera employ-
ing an /15 coated lens. A data card and
color-selector mirror are arranged to per-
mit simultaneous viewing and recording of
waveforms appearing on the screen of the
cathode-ray tube.

Driven, logarithmic sweeps may be in-
itiated from an external signal, internal
signal, by manual push-button, or from any
point in the cycle of the 60-cycle line volt-
age. Sweep duration is adjustable in steps
from 0.5 to 1000 microseconds. Delay of
the sweep with respect to the trigger out-
put of the instrument, is continuously vari-
able from 0.5 to 15 microseconds, permit-
ting detailed display of any portion of the
impulse waveform.

Bandwith of both the X and Y axes is
said to be essentially uniform from dc to
25 megacycles. There is no distortion of
pulses having a rise time of 0.01 micro-
seconds or greater.—Type 293; Instrument
Division, Allen B. DuMont Laboratories,
Ine., Clifton, N, 1.

" Small Parts Welders

Coxpexskr Tyer SmaL. Parts WELDERs
are now being produced in standard auto-
matics and single-purpose automatic types.
Standard models produced in 100, 200 and
250-mfd sizes in split-shot and dual types.
Tweezers. pencil and plier facilities avail-
able. Bench electrodes model feature
tweezer-weld  electrodes. — Federal Tool
Engineering, Inc., 532 Mulberry St., New-
ark 3, N. J.

Federal Tool small parts welder.
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Miniature Insulated Terminals

MiniaTURE InsuLATED TERMINALS are now
available in three lengths of dielectric and
with voltage breakdown ratings up to 5800
volts.

The smallest terminal has an over-all
height of 38" including terminal. Insula-
tors are grade -5 ceramic, silicone impreg-
nated for maximum resistance to moisture
and fungi — Type XI1980XA; Cambridge
Thermionic Corporation, 442 Concord Ave-
Cambridge 58, Mass.

Shock Testing Machine

AN Impact SHocx machine with a plat-
form which will handle equipment as
large as 36” x 36" x 30" high, weighing
up to 150 pounds, is now available. Steel-
sheathed blocks, attached to the under-
side of the platorm, are said to penetrate
the sand at the end of the drop to give
a single deceleration pulse without re-
bound. The number and arrangement of
blocks governs the decelerating force and
the duration of the pulse. Calibration
curves show the relation between height of
fall, maximum deceleration, and duration
of deceleration pulse for various arrange-
ments of control blocks. Decelerations up
to 100 G can be obtained.

Machine is 10'6” high, requires floor
space 4’2" x 5’1", and weighs 3000 pounds,
complete—Type 150 VD; The Barry Corp.,
179-5 Sidney St., Cambridge 39, Mass.

Small Wire Terminal Block
TERMINAL BLOCKS have been designed for
use with small wires only, maximum of
AWG 18 siranded and 16 solid. Block
allows two wires to be clamped into posi-
tion with positive contact.  Requires
loosening of one screw, inserting the
stripped wire between the clamping mem-
bers and retightening the screw.

Body of terminal block is molded in
solid form from a general purpose thcrmo-
selting material. Screws nest in a blind
hole. Any number of terminals per block,
from one to twenty-two inclusive, may be
had. factory assembled.—Type E; Curtis
Development and Mfg. Co., 3266 North
33rd St., Milwaukee 16, W isc.

AUTOMATIC TUBE-CARTON
PACKAGING

Automatic packaging machinery recenily in-
stalled at the Raytheon Manufacturing Com-

pany’s receiving tube division. Machinery

has a boxing capacity of 50.000 to 60,000

tubes in a normal day. Tubes are auto-

matically packed and type number imprinted
by this machine all in one question.

www americanradiohistorv com

Voltage Reference Standards

A Line oF VoLTace standards said to of-
fer a more usable reference than the
standard cell since their current capacity
is appreciable and since the operating
temperature is not critical, is now avail-

able.

Units are sealed and said to be guaran-
teed to maintain rated output for a period
of six months.

Dual output lerminals are provided,
either of which has a capacity of 50 ma;
internal impedance of one output (A4) is
8.5 ohms, of second output (B) 700 ohms.
Output B is protected by its internal im-
pedance so that shorting for an indefinite
period of time will not damage the unit.
Since outputs are floating with respect to
the chassis, a separate chassis ground is
provided by the metal binding post.

After a thirty minute stabilization
period, all standards are said to have the
following specifications in common: Input
voltage range . . . 100-130 wvac, 45 to 800
cycles; regulation accuracy . .. £05%;
ripple . . . less than .5%; temperature
range 60-100 F.—Type VS550-50;
Sorenson & Company, Inc, 375 Fairfield
Avenue, Stamford, Conn. Catalog B1049
contains further data.

Locked-Flange Bobbins

Coi. Bospins are now being made with
plastic-coated cores, and the flanges locked
in place on this core by the plastic.

Plastic-coated core is said to make coil
bobbins 15 to 209 stronger, and increase
the bobbins’ insulating qualities and mois-
ture resistance. Spiral-wound, this core
can be made any size, any shape-round,
square, or rectangular—and to any id
or ad.

Vulcanized fibre flanges are said to be
strong, and are more certain to lay flat
during winding, and not bulge with wind-
ing pressure. Flanges are said to make
possible the elimination of cotton inter-
weaves, and allow more ampere turns with
the same watt input. Flanges can be sup-
plied in any desired shape, and with any
combination of slots or holes for terminal
wiring, and can be furnished flat, recessed,
or embossed.—Precision Paper Tube Co.,
2045 W. Charleston St., Chicago 47, 1.,
or Plant 2, 79 Chapel St., Hartford, Conn.

Precision Paper coil bobbins.
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Jield Tested Antenna Installation Information

V-FM Anienna

Over 35,000 words
of vital data . . .
With over 130 pho-
tos and drawings
.+ . Detailed iilus-
tration and subject
index for rapid ref-

erence.

V\ ““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.”'—AM. J. Shapp,
President, Jerrold Electronics Carp.

Y\ "Will recommend it to all the Service Men
and technical people 1 meet.’'—Charles Cahn,
Feld Service Engineer, Bendix Radio,

Vy “Well organized and iltustrated, very com-
plete and up-to-date, carefully detailed. It
will definitely improve the ability of the man
who studies it and therefore is mighty useful
to a firm like ours.”—Hamilton Hoge, Presi-
dent, United States Television Mfg. Corp.

VvV “Will certainly fill a long-felt need for
some practical information . . . sincerest con-
gratulations,”’—George P. Adair, Former Chief
Engineer, FCC, ond now Consultant in Wash-
ingzon, D. C

Vv “A thorough-going compendium of the in.
stalling art . . . Going to recommend it highly
to our Service Control Department and our
gervice organizations. —FErmest A. Marx, (ien-
eral Manager, Televislon Receiver Sales Div.,
Allen B. DuMont lLaborateries, Inc.

Vv “Informalive and exiremely well written.”
—R. Morris Pierce, President and General
Manager, WDOK.

Vv “Most complete analysis of the antenna
installation problem I have seen as yet.”—
A. T. Alexander, Service Manager, Motorola,
Ine,

Vy “First really good publication 1 have found
on the subject.”—E. k. Jett, Former F(C Com-
missioner and mow Vice.President, WMAR.

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

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

TeleVision Engineering. July, 1930

by IRR KAMEN

Manager, TV Dept.
Commercial Radio Sound Corp.

and LEWIS WINNER

Editorial Director,
Bryan Davis Pub. Co., Inc.;
Editor, SERVICE and TELEVISION ENGINEERING

The only practical book on the 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 . . .

Installation Tools Fringe Reception

Antenna Installation Master Antenna
Procedures Syvstems

FM Antennas

Seeuring 12-Channel

Coverage
Installation Business

HF Antenna In«allations Practiees

TV Interference 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)

NAME .. ... o .
A D) D R S S e P R R P PR
CITY AND STATE. .. ... ... ... ... ... ... cioioa... Sonooes
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Before Any Other
Consideration

JW%‘W@@

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, agencics 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-
rcau 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

How much paid circulation.

— IN A.B.C. BUSINESS PAPER REPORTS

Paid subscriptions and renewals,
as defined by A.B.C. standards,
indicate a reader audience that
has responded to a publication’s
editorial appeal. With the interests
of readers thus identified, it be-
comes possible to reach specialized
groups effectively with speciahized
advertising appeals.

L

How much unpaid circulation.
Prices paid by subscribers.
How the circulation was obtained.

Whether or not premiums were used as
circulation inducements.

Where the circulation goes.

A breakdown of subscribers by occupation
or business.

How many subscribers renewed.
How many are in arrears.

TELEVISION ENGINEERING

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

20 TeleVision Engineering, July, 1950
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hstrument News

Direci-Reading Capacitor . Analyzer

A Laporatonry-TYyre CaraciTol ANALYZER
for determining capacitance values  be-
tween 5 minfd and 12,000 mid; insulation
resistance from 1.1 to 12,000 megohms;
alsn leakage current, dielectric strength,
and percentage power factor, i~ now avail-
able—Shallcross Manutacturing Co.. Col-
lingdale, Pa.

Shallcross capacitor analyzer.

Laly Tube Tester

A LAB-TYPE INSTRUMENT has been designed
to test sub-miniature and TV tubes,

Tube tester scale reads direetly in mi-
cromhos.  1las a separate meter to perniit
adjustment of line voltagze while tube is
under test.  Provision is made for insert-
ing a plate milliammeter 1o read plate cur
rent of the tube under west.—~ Wodel 539, The
Hickok Electrical Instrument Company.
10529 Dupont Avenune, Cleceland 8, Ohio,

fncremental Inductance Bridge

AN INerEMENTAL INnverasce Buer for
accurate testing of components under load
conditions has been developed.  llas an
impedance range of one millihenry to 1,000
henries in five ranges.  The inductance
values are read dircetly from a four dial
decade and multiplier switeh. Range ecan
he extended to 10,000 henries through the
use of an external resistance.

Inductance accuracy is said to he within
#+ 1% throngh the frequency range from
60 1o 1,000 cycles,

On the 1.000-henry range, the de s
linmited 10 20 ma, and on the 100-henry
range, the de is limited to 200 ma.- Type
1110: Freed Transiormer Co., Inc., 1718-36
Weirfield Street, Brookiyn 27, New York:.

Freed inductance bridge.

TeleVision Enginecering, July, 1950

UHF/VIIF Standard Signal Generator

STANDARD-SIGNAL GENERATORS for the whf
and vhf bands are now available.

Models cover 50 to 250 me, and 250 and
4920 me.

Both models nse Lutterfly  tuning  ele
ments, and coaxial, S0-ohm o put systenis,
Output range s from D5 microvolt to 1
volt, open eirenit. Frequeney dial is direct
reading to +=1%. leakage and residoal
output voltage cannot be  detected  with
receivers of 2omicrovelt sensitivity,

Internal amplitude modnlation at 1000
eveles is provided and external modulation
between 30 eveles and 15 ke can be ap-
plicd.  For application= where incidental
FM must be negligible, two external modu-
lators are available, designed to operate at
the output terminal of the generator, jae.
un the ontpint sidde of the attenuator. With
an amplitude modulator  ctype  H023-A0,
andio modulation up to 807 can be pro-
dueed at carrier frequencies up to 250 me,
and with a ery=tal diode modnlator ttype:
1000-1°6) . television video modnlation can
be produced over the entire earrier fre-
quency  ranges of the generator, - Types
1021-AV wrhf) and LO21-AL wukf); Gen-
eral Radio Co. 275 Masachusetts Ave.
Cambridge 39, Ma--.

G+R uhf/vhi{ signal generator.

Stabilised DC Indicatiog Amplifier

STABILIZED DC Inmcatine ANrLiviers have
been developed for low-level de measare-
ments as direct-reading  microvoltmeter-
or micro-microammeters,  Amplifiers  are
supplied either as voltage or enrrent type.
with choice of zero-left or zero-center buih
in ¥’ indicating meter.

Both gain and zero point are <aid to be
stabilized by a combination of «c anpli
frication and de null-balanee feedback =0
that trimmer controls are unnecessary, Man-
nfacturer states that the vohtage amplifier
can be nsed with sources up to 10,000
ohms resistanee, and the enrrent type with
sources of 100,000 ohms and higher,

Basie range of the soltage amplifier i~ 0
to S0 or to 425 microvolt=. with
seale multipliers of 1, 2, 14, 10, 20 and 10:
the carrent amphifier. 0 to 1000 or —300
to 4500 micro-microamperes, with multi-
pliers of 1,2, 5, 10, 20, 50. 100, 200, 500.
1000 and 2000, Response time of both
models i= said to be 2 10 3 seconds. Ontpnt
at recorder conneetor £ full-scale input
on any range is 10 millivelts at ontpnt
impedance of 500 olums, ~Lceds & Northrup
Company 1934 Stenton Avenue, Philadel-
phia 11 Pa.

~
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VIF.UHF YNoise Generator

A CALIBRATED  BROABBAND  NOISE  souree
which permits direet measnrement of the
noise factors of rp amplifiers and rececivers
wperating in the 100 to 10Mmc range is
now available.

A coaxial dbide placed in a terminated
Stkohm transmis==bm line i employed to
senerale noise power. A front panel con-
trol is provided for adjustment of the diode
filament voltage, the resulting plate current
being indicated on a de mitliammeter cali-
brated to read woise factor directly in db,
when the noise output of the receiver under
test is doulded in power. Type Y04; Poly-
technic Research aund Development Co.,
Inc., 202 Tillary Strect, Brookivn I, New
York,

Polytech noise genarator

Electrostatic 1V oltmeters

ELRCTROSTATIC AVOLTURTER=. i portable
and panel types. operating on the attraction
or repulsion between two electrical sur-
faces. are now available for the measure-
ment of high voltage outpuis where noe
current can be drawn,

Usefnl to cheek the charge of capacitors,
potential of err. TV eivenizs, ionization
chambers, ete.

Instriments have double pivoted move-
ments. Mirrored seale i= 5" long with hand-
drawn divisions, Movement is shielded.

Furnished in single ranges, fnll scale
from 120 to 12,000 voliz and multi-ranges
from 120/210 10 1000/3000/7500 volts.
Cole Instrmnent Coo 1320 South Grand
Ave,, Los Angeles 15, Calif,

Cole electrostatic voltmeter.
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An Analysis of Single and
Double Sideband Transmission

Figure 1

Rotating vectors representing the sum of three waves cl differ-
ent frequencies at one particular instant,

s

Figure 3

Rotating vectors representing the sum of two different frequen-
cies, where A is the carrier and B the upper sideband.

TransMissioN of television signals in-
volves the use of double sidebands for
modulation frequencies between 0 and
.75 me. and single sidebands for modu-
lating frequencies hetween 1.25 and 4.5
me.  For modulating  frequencies  be-
tween .75 and 1.25 me. the lower side-
band energy must be reduced from max-
imum (equal to upper sideband at .75
me) to zero at 1.25 me!

In Figure 1 appears the rotating vee-
tors which represent the sum of ihree
waves of different frequencies where .f
is the carrier. B the upper sideband.
and C the lower sideband. This repre-
sentation is for the general case where
the upper and lower components are
present in an amplitude-modulated en-
velope: the vectors are also present in
an amplitude-modulated envelope. The
vectors shown may be expressed in
terms of the resultant (£) as follows:

E;=AcosH 14+ Bcos iVat4 Ccos Wiyt
Ev=Adsmilnt4 Bsin Wat 4+ C sin Vst
E*= 24 Es

Upon expansion this results in the ex-
pression

ER s A%eGReCt+ 248 cos (W, - Wy)!
+28C cos fWe-Wy)! +2AC cosf W -wy) "
Letting € = Wy~ W, = W, - W, = modulating frequency
or2¢= Wy-w,
Equotion (1) moy now be reduced fo:
E2=A%+B%C v 24808 €4
+28Ccos(2€)! +2ACcos ¢! {14)

22

For the double sideband case, vector
B and vector € are equal in magnitude.
and are equal to M/2 « 4, where W is
the modulation factor, and lies hetween

1 and !
M
(11’=C=-—-A)
2

Substituting this factor in terms involv-
ing B and C. we have

2,8 2,2
s ats MA L o yateostt + M; cos(28)¢

However, since: cos2X s2costX-I,cos(2€)f =2cof¢/-1
£t= At s 2Ma%kos O + miatcoster 12)

To determine the resulting character ol
the demodulated signal when applied
1o a linear detector. it is necessary to
extract the square root. resulting in the
expression

£ =4 +MAcos @y {

This envelope is described  graphi-
cally in Figure 2. The ecrest of the en-
velope occurs when

cosCl 3|, Eoregt = A+ MA,

The trough of the envelope oceurs
when

cosC/ = -1, Eyrgygn = 4 - MA.
18e¢e papers on 717 Transmitter Lower Side-
band Measurements, by the authors, in which

this condition was _reviewed generally ; April and
May, 1950, TELeVistox EXGINEERING.
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The peak-to-peak amplitude of the
modulation component = £, =E ruuen
orA+MA-A+ M A=2MA1.

For the case where only the carrier
and upper sideband are present. equa-
tion (Ia) may be reduced to

Et= A4 5% 24Pcos €t &

lower sideband may be
This is shown graphically

since the
neglected.
m Figure 3.

To determine the resulting demodu-
lated =ignal when the envelope (ex-
pressed in equation 4) is applied to a
linear detector. it is necessary to extract
the square root. This may be accom-
plished by use of the binomial theorem,
which states that

fa+ b/i* d*i—édb - -éa'ibld- I-ka‘ia’- ii'ﬁa.ib‘

I ok
."2560 D —

Substituting equation () in this
series, and letting

Ms+gt: o
2A48cosCt s b
£E2 {a+bd)

we have the following equation

*Eveiitt, Cammunication Engineering, page
407,
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Mathematical Study of Double and Single Sideband
Transmission Systems Reveals That Attenuation Can
Vary Between Approximately 6 and 7 Db, Depend-
ing on Modulation Factor, and in The Instance of
Double Sidebands the Detector Need Respond Only
to Modulating Frequencies. Infinitely-Wide Detector
System Found Necessary for Single Sideband Trans-
Faithfully all Modulation

mission to Reproduce

Components.

by G. EDWARD HAMILTON and

Eastern Division TV Engineer

American Broadeasting System

R. G. ARTMAN

Chief TV Engineer

Midland Broadcasting Co. (WMBC)

£+ (ateqylt . A8l @Bcoser? (amsm;_
P 2(4'~a=/3 20t

5 (ABcos€n* | 7(ABcos€s)®  21(ABeoser)®
fA‘ﬁ»E'}; B(Alog!)-} IGM: *B’}*
fABcos(‘f}’

/4‘*5'1-

As expioined for the generol cose, A, 8 ..
2

£ . 212 Mt q + Mcoster
[ 1‘ e {M' +a)’

4 eMPcosils Sy Cﬂ‘f + 14M3cos® &/
Vit .+ a)° Vimtea)T  Amtaa,
_92MocostEs + 132MTcos? &y
%Ml + 4 )M th, YL ]

The following identities are useful in
solving the foregoing cquations

cosiX = coszx » |
2
3y - G033 + 3cosX
<os3x 2

| 1 3
AXz —c =cos2 =
cmxaosﬂx¢ ZeusZx + g

cos = thcosbx + j—cosBx + icosx

cos#X = fycos6x + a’gmmx + ﬁmzx + -%

cosTX e acos‘lx-r L cos 5x +623 €08 3x + ;—icosx

Figure 2
Graphical representation of equation (3).
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It is to be noted that terms involving
the higher order harmonics have been
included in the derivation. so that the
lower order harmonics (where more
distortion ocecurs) may be more accu-
rate. To evaluate equation (5) it is
necessary to substitute values of M be-

3

+4/'

results of which are shown in the data
for the de component, fundamental. and
second, third. fourth and fifth har-
monics,

In Figure } appear table 1 data plot-
ted in a series of curves of per cent har-
monic content with respect to the fun-
damental for different values of modu-
lation factor, M.

A comparison of the linear detector
output for the double-sideband and sin-
gle-sideband transmission systems, con-
sidering only the peak fundamental
components. results in the following
conclusions:

Double sideband response  MAcos €7
Single sideband response  A5cos €/

tween the limits of zero and one, the Yaz.8t
Mo
r 1 | Ma

= I
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Figure 4
Curves illustrating the eftect of modulation percentage with respect to the harmonic content

introduced by linear detection of a single sideband tr system.
Table 1
Evaluation of Equation § For Diterent Modulation Factors
2nd 3rd Leh 5th
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Com- mental 2Znd monic 3rd monic $th  monic Sth nionic
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1 10643 485 0544 112 0141 291 00289 596 000826 .17
9 L0505 438 0473 1. 0113 238 00246 557 000706 161
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M

Since B = , 1. we have
dsh
=44
ssbh
M Ratio db
1 2.23 6.98
9 2.19 6.84
8 215 6.66
i 2.12 6.54
b 2.08 6.36
5 2.06 6.28
4 2.04 6.20
3 2,02 6.12

Thus. it will be noted that attenua-
tion will vary between approximately 6
and 7 db. depending on the modulation
factor. and that in the double-sideband
case, the detector need respond only to
the modulating frequencies. Hawever,
in the case of single sideband transmis-
sion, an infinitely wide detector system
is required to faithfully reproduce all
the modulation components. When we
consider that the modulation of the
higher frequency components (video
information) occurs between the levels
of approximately 75 and 25%. as shown
in Figure 5(&). the harmonic content
is s0 low as to be negligible, and linear
detectors with restricted bandwidth are
satisfactory,

*This paper was prepared while the
authors were at Allen B. DuMont Labs,
where Hamilton served as head of the
TV RF Development Section and Artman
was a senior derclopment engineer in the
TV RF Development Section.

Left. center: Table 1

Evalualion of equation § for different modula-
tion iactors

Left: Figure S

Transmitter output waveiforms occurring dur.

ing measurement of sideband amplitude: (a)

“Black Picture’’ operation, (b) sine wave

modulation, {¢) synthetic video signal modula.
tion.

TeleVision Engineering, July, 1950
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A ol —
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 you! Becouse it's
really very simple to give your emg'oyees
the advantages of investing in U. S, Savings
Bonds the easy, ouvtomatic *'Payroll” way.

“Payroll Savings”

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

—
]

APPLILIION

In case you’re skeptical as to how
many of your employees would like
to have Payroll Savings, canvass your
plant—and be prepared for a sur.
prise. (Remember that pay-check
withholdings for Bonds are not a “de-
duction”—the employee takes home
his Bonds with his pay.) One leading
manufacturer, who had professed lit.
tle faith in the Plan, found his eves
opened when he asked the people in
his plant whether they would like to
obtain Bonds in this way. Within
only six months after he installed the

HERE'S ALL YOU NEED T0 DO

Appoint one of your top executives as Savings Bond Officer.
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 promotional material and per-
sonal help as necessary to get the Plan rolling in your company.

Thosc 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 gct the Bonds, and delivers them to the
employees with their pay.

The Bonds may be obtained frem almost any local bank or from
the Federal Reserve Bank or mnay be issued by the company itsclf
upon proper certification by the Federal Reserve Bank or Branch
in the comjrany’s District.

THAT'S ALL THERE IS T0 IT!

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

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

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

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

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

TELEVISION ENGINEERING

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

TeleVision Engineering, July. 1950

www americanradiohistorv com


www.americanradiohistory.com

UE NCONEERING

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 . e e e s

Department in which employed

[ Operation ] Proeduction [ Research
Employed by ... ... i e
Nature of Business. . ... . iii ettt iiia et

{State if TV Manufacturer, TV Broadcast Station, elc.)
NaE L i i i e i et e h e
Address ... e e e
City. .o e Zone......... State. ..............
Occupation......covviiieiiinnninnen. Tile...oo.ovvivioi i

Department in which employed
[ Operation

Emploved by ... e

Nature of Business. .........ooiuer i

NaME i it ittt i e i sttt e e
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[ Operation [] Production
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Nature of Business. .. ..vouiiiiniiirenineeenenenreionineennonsss
(State It TV Manufacturer, TV Breadeast Station. eotec.)

Occupation. . ....oovvvvviiininniiunennn Title......coviviinnnnn.
Department in which employed

(] Operation [ Production
Employed by ... e

Nature of Business. . .. vvvetirntttnneerneeerenneeensestonaeeenessnns
(State it TV Manufscturer, TV Broadeast Station. ete.)

Business or professional classifications are required to complete our records
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PURCHASING AGENT DEPARTMENT MANAGER

State your classification if not listed.
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Tube Developments
(Continued from page 11)

this value for a short period. Because
the plate dissipation will increase in
proportion to the square of the plate
current. the fuse in the plate supply cir-
cuit should not be relied on to protect
the tube against damage when there is
a loss of driving voliage.

Width-Contral Cansiderations

There are two components function-
ing as width controls in this circuit:
width control, L., which is connected to
terminals I and 2 of the horizomal out-
put transformer, and a 200-ohm vari-
able resistor, Ry;, which is in series with
the BB supply for the deflection circuits.
Either of these controls may he used.
The use of the L. width control permits
changing the picture width approxi-
mately 10 per cent with a change in
anode voltage of approximately 300
volts. The use of the 200.0hm variable
resistor provides a picture width change
of approximately I35 per cent. but pro-
duces an accompanying anode voltage
change of approximately 15 per cent.
[n this type of circuit. where the verti-
cal deflection power is the boosted volt-
age taken from the horizontal deflection
circuit, it will be found that picture
height as well as width will change
when the resistor is varied. Conse-
quently, where the initial adjustment of
aspect ratio is made, a 3-megohm height
control, R.. must be used.

The width-control resistor also pro-
vides a means of compensating for the
normally encountered changes in line
voltage by controlling the power input
to both deflection circuits, Under con-
ditions of low-line voltage. when an in-
crease in picture size is required, ad-
justment of the variable resistor pro-
vides not only an increase in picture
size. but also an increase in anode volt-
age. Because the variable is not by-
passed. the power dissipated in it is the
product of the rms current squared and
the resistance. The rms current, which
must be measured with a thermal-type
meter. is greater than the direct current,

Plate Pulse Voltage

During the retrace interval, a posi-
tive voltage pulse of 5.500 is impressed
on the plate of the horizontal-power-
output tube. A portion of this pulse is
fed back to the control grid through the
grid-plate capacitance of the tuhe and
associated wiring. This pulse opposes
the action of the negative peaking pulse
and, if it is too large, will prevent the
maintenance of plate-current cutoff dur-
ing the retrace interval. To minimize

TeleVision Engineering, July, 1950
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BIRTCHER

STAINLESS STEEL - LOCKING TYPE

TUBE
CLAMPS

Srainless Corrosion

L~

83 VARIATIONS

Where vibration is a problem, Birtcher
Locking TUBE CLAMPS offer a foolproof,
practical solution. Recommended for all
types of tubes and similar plug-in com-
ponents.

More than three million of these
clomps in use.

FREE CATALOG

Send for samples of Birtcher stainless
sleel tube clamps and our stondard cato-
og listing lube base types, recommended
clamp designs, and price list

THE BIRTCHER CORPORATION

S0B7 HUNTINGTON DR. LOS ANGELES 32

"FO’I‘E L, wg‘TRNNT)

ATLANTIC CITY'S
IDEAL CONYENTION HOTEL

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

The Strand featvres
orful Lounges — Open and Tuclosed
Solaria — Salt Water Baths in Rooms

CGarage on premises. Courteons Per-
sonnel.

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

Exclusive Penna. Avenue and Boardwalk

| shield

Spacious Col- |

TeleVision Engineering, July, 1950

the effeet of this feedback pulse, the
wiring must be dressed 10 reduce grid-
plate capacitance in the external eircuit
as much as possible. In addition. the
viluc ol the charging capacitor shonld

be as large as practical so that the sig- |

wal fed haek through the interelecirode
capacitance will have litile effect upon
the driving circuit.

Ii the plate-to-ground insulation or
spacing of the 6CDOG is inadequate,
the 5.500-volt pulse impressed on the
tube plate during retrace will cause are-
over and corona. To minimize these
undesiralle effects, it is necessary to
use soldered joints which are smooth
and free from projecting points.

Power Supply and Shielding

Serics power feedback has heen nsed
to increase the overall circuit ctheiency
and reduce the RB-supply voltage re
quired.  With a B-supply voltage of
350 1he boosied voliage of approxi-
mately 500 resulis.  The circuit ar-
rangement also provides a current of
approvimately 18 milliimperes at 50{)
volts for the discharge and vertical-de-
flection eirenits,  Changes in the load
on the 500-volt supply, due 1o the dis.
charge and vertical-deflection eircuils.
will atfeer the distribution of currents
in the horizontal output tube and diode
damper. and will require a change in
transformer ratio to maintain - good
lincarity.

Shielding of the complete horizontal-
dellection and high-volltage system has
been found necessarv hecause radiation
ol harmonic frequencies mav inlerfere
with nearby AN and FNI receivers. as
well as with rf and i/ circuits in the
television receiver itself. This shiclding
must also isolate the horizontal oseil-
lator and driver circuits from the hori
zontal-output and high-voltage cireuits
to prevent. self-oscillation ecaused by
stray capacitive coupling ol the retrace
pulse back to the oscillator, i is pos-
sible to use one ventilaied netal en-
closure for the entire horizontal system.
provided the enclosure is arranged with
a parlition to provide the necessary iso-
fation of the oscillator.  This arrange-
ment eliminales the need lor a separate
for the and permits
access 1o all tubes with the remaval ol
a <ingle shielil.

The high-voltage outpul, necessary
for the anode, is =upplied hy a voliage-
doubling circuit.  Before the circuit is
put operation, it is important to
lesl high-voliage capacitors  for
leakage at full rated working voliage.

o=cillator

into
the

*Based on copyrighted notes prepared hy the
tuhe department of RC.A.
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FREE-STANDING

SQUARE

RADIO TOWERS =

Engineered for
Maximum Safety
Minimum Maintenance

Emsco square self-
supporting towers
are conservatively
engineered according
to RMA standards to
provide for wind
pressures up to 50
1bs.-per-sq.-ft.
Several planes of
torque bracing
prevent twisting of
towers. Square cross
section with lacing of
all four sides provides
an extremely strong.
rigid structure. Hot
dip galvanizing
insures long life, low
maintenance and
maxiunum electrical
conductivity.
Standard square
self-supporting
towers available in
heights to 500 feet
with 30, 40 or 50 Ib
RMA design.
Whether your tower
requirements be $0°
or 1000°, there 1s an
Enisco tower
cngmeered for your
needs. Write for new
bulletin,

Shown here is an Emsco
Type 2RT 120-foot 40
RMA design tower
instolled for South
western Bell Telephone
Co. in Dallgs, Texas,

-

A
TOWERS OF ESTRENGTH

]

EMSCO DERRICK & EQUIPMENT COMPANY

LOS ANGELES

Houston, Texas

, CALIFORNIA
*  Garland, Texas
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Attenuation Pads

(Continued from page 7)

y=2z =22 (V¥
K2-1
db
K = Anti-Log —
20
It
y=—
R-1

Formulas for the 7' pad:

K-1
N=Z——=7(\"
K41
KN
y=27 =27 (1%
K*-1
A -1
S
K41
Db K I/l Y- X
1 1.122 4.48 0566
2 1.159 217 A5
3 1413 1.43 A7
4 1.58 1.055 223
5 1.778 829 .28
6 1.995 667 333
7 2.24 563 3805
8 251 473 43
9 2.82 409 476
10 3.16 352 a2
11 3.55 .308 26
12 3.98 269 398
13 147 235 635
14 5.01 .208 667
15 5.62 184 699
16 6.31 162 126
17 7405 1445 153
18 7.94 .1282 776
19 8,91 J144 .789
20 10.00 1011 818
21 11.21 09 836
22 12.58 .08 853
23 14.12 0711 868
24 15.85 0636 881
25 17,75 0565 8%
26 19.95 0005 906
27 22.40 0448 914
28 25.10 04 923
29 28.20 0356 93
30 31.60 0316 939
31 35.50 .0282 951
32 39.90 0251 951
33 .60 0225 935
34 50.00 0201 96
35 56.20 01785 965
36 63.00 0159 968
37 70.80 01415 072
38 79.30 0126 975
39 89.10 0125 978
40 100.00 01 908
41 112.00 (0892 982
42 126.00 .00792 984
43 141.00 00708 9855
44 158.00 00631 9875
45 178.00 00562 989
46 200,00 .005 99
(When using these tables. the input and out-
put  impedances  are to  be considered s

identical.)

Quality Control

(Continued from page 17}

Table 1
Table and formulas (above) for calculating
values in H and T type attenuation pads.

28
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9.9
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10.9
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11.4
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1.6

1.7
11.8
11.9
11.9
11.9

12.1
12,2
12.2
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12.8
12.8
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13.9
13.9
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c UTL LTL vclL LCL
7.05 15.1 9 124 14
7.10 15.1 9 124 15
7.15 15.2 9 125 1.5
7.20 153 1.1 126 15
.25 154 1.1 126 1.5
7.30 155 1.1 127 16
7.35 155 1.1 128 16
7.40 156 1.1 128 1.6
745 157 1.2 129 16
7.50 158 1.2 129 16
755 158 1.2 13.1 17
7.60 159 1.2 13.1 1.7
165 16.1 1.3 132 1.7
.70 16.1 1.3 133 17
175 16.2 13 133 18
.80 162 13 134 18
7.85 16.3 1.3 134 1.8
790 16.4 1.3 135 1.8
7.95 16.1 1.4 136 19
8.00 16.3 11 13.7 1.9
8.05 16.6 1.t 13.7 19
8.10 16.7 1.4 138 19
8.15 16.7 1.5 139 19
8.20 168 15 139 19
8.25 169 15 139 19
8.30 169 1.5 141 21
8.35 17.1 1.6 141 21
8.40 17.1 1.6 142 21
8.45 172 1.6 143 21
8.50 173 1.6 143 2.2
8.55 173 1.7 144 22
8.60 17.3 1.7 145 22
8.65 17.4 1.7 45 22
8.70 17.5 1.8 146 23
8.75 17.6 1.8 147 23
8.80 17.6 1.8 147 23
8.85 17.7 1.9 148 24
8.90 178 19 148 24
8.95 179 19 149 24
9.00 179 1.9 149 25
9.05 18.1 1.9 15.1 25
9.10 18.1 2.1 15.1 2.5
9.15 182 2.1 152 26
9.20 182 21 152 26
9.25 183 2.1 153 26
9.30 184 21 154 27
935 184 2.2 154 27
9.40 185 22 155 27
9.45 186 2.2 156 28
9.50 186 23 156 28
9.55 187 23 157 28
9.60 188 2.3 158 28
9.65 189 24 158 29
9.70 189 24 159 29
9.75 189 24 159 29
9.80 19.1 2.4 16.1 29
9.85 192 25 161 3.1
9,90 192 25 162 3.1
9.95 193 25 162 3.1

10.00 194 26 163 3.1

Table 1 (leit and above)
Test and control limits
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Personals

Glen 1. Brewning, president of Browning
Laboratories, Inc.. recently reccived  an
honorary degree of Doctor of Science from
Cornell College, Mount Vernon, lowa.

Browning. who graduated from Cornell
College in 1921. was president of his ¢lass
and was awarded Phi Beta kappa. 1l was
also awarded a Lydia €. Perkins <clolar-
ship to Cruft Laboratory, graduate waork,
at flarvard University,

Glenn H. Browning

Samuel Freednan. formerly new develop.
ments  engineer and in charge of sales
engineering for DeMornay Budd, Inc.. of
New York and California, has organized the
Technical Products and Services Company,
Gillespie Airport. Santee, California.

Freedman, during World War 11, headed
submarine  cleetronies at the New Lon-
don. Conm.. «ubmarine hase,  He was de-
mobilized] a~ a Commander, UUSNR. in
charge of planning at the Navy Electronies
Laboratory in San Diego, August, 1916,

In his new assignment, Freedman will
compile literature and calaloges on new
developments for schools and laloratories,
which inchide improvement of the nse of
the spectrnm by single sideband and
toroidal filter channelizing techniques, the
use of helical wave coils to replace wave.
guides in broad-band applieations, ere.

Samuel! Freedman

Al Isberg, KRONTV s chief engineer. has
been clected chairman of the San Francisco
Chapter of the IRE. J. R. Whinnen,
associate Professor of Electrical Engineer-
ing at the University of California, was
elected vice chairman and Allan R. Ogilvie.
plant manager. Remler Co., secretary-
treasnrer. Elected to the board of directors
were William R. Hewlctt, Herman Held,
W. . Wageuer and Leonard Black.

g

Al Isberg

TeleVision Engineering. July, 1950

Bten Farmier has heen appointed sales man-
ager of The Rauland Corp.. 1215 North
Knox Ave.. Chirago 41, 1IL

Ben Farmer

Rodrey 1. Chipp, direetor of engineer-
ing for the bBuMont TV network, has heen
elected chairman of the IRE New York
section,

Other officers elected include: vice chair-
man. J. /1. Mulligan, jr.; seeretary, if, T,
Buderbom ; and treasurer, 1. N, Woacton.

R. D. Chipp

Vel Byron i~ now chief engineer of Elee.
tronic Instrnment Co., Ine, 276 Newport
Sireet. Brooklvn 120 NU Y,

Mel Byron

Gilberr E. Gustafson, vice president in
charge of engineering at Zenith Radio.
recently received an honorary degree in
electrical engineering from Stevens Insti-
tute of Technology.

WHEN YOU CHANGE.
YOUR ADDRESS

Be sure to notiiy the Subscription
| Department of TELeViIsioN EneI-
| NEERING, 52 Vanderbilt Avenue, New |
York 17, N. Y. giving the old as
well as the new address, and do this
at lcast tour weeks in advance. The
Post Oftice Departinent does not
forward magazines unless you pay
additional postage. and we cannot
duplicate copics mailed to the old
address. We ask your cooperation.
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AT CINCINNATI IRE MEETING

£ &

Je

Above: Ray Guy, IRE prexy; ]. D, Reid. Re-
gional 5 IRE Director: and J. Hunter, Past IRE
Director of Region 5, at the recent fourth
annual spring technical conference of the Cin-
cinnati IRE section, during which over 350
attended. Below, left: E. W, Ulm. of Sylvania.
who presented a paper on the applications of
germanium rectifiers, at the conference. Below,
tight: Robert P. Wakeman, of Allen B. DuMont
Labs, who discussed an integrated nation-
wide TV allocation plan at the meeting. Others
at the meeting included D. W, Pugsley of G. E.,
describing 4l.-mc if's and Frank Bingley of
Philco, who reviewed applications of recent
developments of the communications theory.
including the art of sampling, to color TV.

IN CHICAGCO AT THE NAB
MEETING

Charles E. Denny. and Jacob A, Young, of
WERC, Erie. Pa.. discussing with David New-
borg, RCA, Cleveland Office, the RCA tape
recorder which features finger-tip push-button
conirols (shown just below the lower spocl).

EMPIRE STATE ANTENNA

TV antenna. one of five designed for the

multiple video and FM antenna system, now

being installed on the Empire State Building,

N. Y. City, on & revolving turret during recent

tests by RCA enqi';mer;‘ ull a site near Cam-
en, N. J.
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VETERAN WIRELESS

A

OPERATORS ASSOCIATION NEWS

Officers
Lxe D Fonest, Honorary President
WiLtias . McGoxwcre, President
E. N, wekenie, 2nd Viee President
W, (L
R. ). IveRskN, Assistant Secretary
. D. Guruwik, Treasurer

SivoxN, Secretary

Grorce . CLARK
A. ). Costrcan

C. D. Gurime

WitLias ). MeGoxXioLe

Board of Birectors

Cart, Frep MuLLer
Haraney PraTi
WinLiam . SimoN

Grorce E. STERLING

Personals

Ero Erickson, now a radio supervisor
of the lllinni= State Police, with head-
quarters in Chicago, reports that he is
quite busy supervising and pounding
brass at WQPC on a very fast cirenit in
the civil net of the Interzone Serviee,
Ere was recently clected to the office
of secretary of the Chicago Mobile
Radio Club. In a postseript 1o ye sec-
retary. Ero asks if any okd brass pound-
ers can recall KMAD How about it?
.« . A. G. Cooley, whao started way back
in "16. aboard the S8 Admiral Evans, is
aow with us ax a life member, AGC
has had a striking record of achieve-
ments since the carly days. In 18 19
he worked at Puget Sound Navy Yard
station NPC, Seattle KPA and NV
After that he served aboard the S8
West Hazeltine, West Arrow. and then
at many other ships. until 22, when he
became interested in facsimile. Sinee "35
he has hbeen with the Mo Y. Times as man-
ager of the Times Facsimile Corpo o
Another new member in our ranks, Trv-
ing Strobing, has informed us that he
saw service in the Phillipines in the
Army at WVAH in August “1. Then
lie went to WTA and WTA ' WVDM
where he =ent the last message from
Corregidor  before the  Japs  arrived.
From May 6. "12 atil Sept. 5. 15 he
was a prisoner of war.  After being
liberated he was assigned to WAR in
Washington. where he was stationed
from Octoher “15 to Mo, Untit “19 he
was attached to the Army  Security
Ageney. part time in Washington and
some overscas.  Since May. “19. he ha-
been classihied as totally disabled. oL
George D Burns of Thornwood. N0 Y
is pow a VWOAer.
days in September T170 when he saw
service aboard much ships as the El
Sol. US Army Transports, Concord and
Lexington of the National Signaling
Co.. and the Canadian Flag S5 Turret
Crown. . . . N. E. Blackie. who
lives at Redondo Beach, Calif.. sends
73s 1o all the old timers. He is
now with the Navy at the Long Beach
Naval Shipvard. as supervisor of the

ile began his radio
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Twenty-six years ago
with VWOA veterans:
Tony Tomburino re-
porting to E. N. Pick-
erill, then chief radioc
officer of the S. S.
Leviathan, in Novem-
ber, 1924.

ham.

electronic  shop,  He's also a
W6WNZ, . . . J. Christianson is at
Rocky Point, 1. L. with the A, T. &
T. long-wave station. which is nsed only
during magnetic disturbances. . .. The
last word we received from S, W. Fen-
ton was that he was still in Greece and
expected to be there for another 18
months. . .. W. E. Rice. reporting from
his home in Arlington. Va.. states that
he is now with WWDC. Washington.
His early days as a wircless operator
hegan back in "17 and for ten years he
was at the key. . . . Steve A, F. Wallis
has changed his address 10 Denver.
Colo.. but for the time being he will be
found sailing aboard the 5% Aleoa
Partner. . . . Veteran member George
E. Sterling. recently reappointed as
FCC Commissioner for a seven.year
term, has become a member of the best-
seller circle. with the publication of that
popular 800-0odd page Radio Manual.

Wembers: This is you news page.
T hen your are promoted, trans-
ferred or if other important inci-
dents oceur during vour days on
land or scu, let us hear about i,
Send along a picture, too. Address
suwch communications o your Sec:
retary.
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of which he is co-author.  Commenting
on this new volume to ye editor. ] B,
Epperson. chief engineer of Seripps-
Howard Radio, Inc.. said that this new,
comprehensively revised and enlarged
edition (first edition appeared in "28)
is destined to become even more popu-
lar than its predecessors.  Containing
more than twice as mnch material as
the previous edition. it covers the theory
and application of the entire radio field
in a very thorough manner. Covered
are broadeast studio and control room
equipment. broadcast transmitters. FM
tran=mitters, amplificrs and o~cillators,
and AM. Detailed. too, are the sub-
jects of propagation, antennas. radio
cquipment for the emergency services,
and marine navigational aid<. wherein
are deseribed the operation of radar
and loran equipments. There i< also
complete coverage of the laws which
govern the operation of all types of
radio stations, and the rules governing
commercial radio operators. Epperson
reported that. as in past editions of the
sterling Manmal, simple and ceffective
words have been used rather than vig-
mathematical  treatments. The
book iz abundantly illustrated  with
curves and photographs,  Rehent B,
Monroe. CBS radio engineer. served as
co-author of the bouk, which has heen
published by Van Nostrand.

oroirs

TeleVision Engineering. Juls. 1950
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GUARDIAN CENTERING MAGNETS and
FOCUS COILS Insure Better Positioning
of the Pattern in Popular TV Sets...

GUARDIAN CENTERING MAGNETS

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

1615 H W. WALNUT STREET

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

GUARDIAN\G/ELECTRIC

CHICAGO 12, ILLINOIS

—
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Technology Instrument Corp., 1038 Mai,
St.,, Waliham. Muss.. have released Labora-
tory Report No. I, covering low jre-
quency characteristics of the 320-A phase
meter by Walter W. Granstein. Deseribed
is a method of measuring phase angle
difference hetween two eleetrical <ignals.

Clevelund Llectronics, Ine., 6618 Fuclid
Avenue. Cleveland 3. Olio, have published
a radio and TV replacement speaker cata-
log, 127 M, histing a line of auto. TV and
radio speakers in pm and em models. Also
featured are weatherproof speakers and TV
lightning arresters,

Write 10 Bill Allen for a copy of the
catalog.

National Union Radio Corp.. Orange, N, J.,
has released a T Picture Tube Reference
Guide, listing 12 cleetrostatic-deflection and
73 electromagnetic-deflection type tubes,

Guide provides information necessary to
show differences  between  various  1ube
types. Bulb outline drawings with Jdimen-
sions as well as basing diagrams are in-
cluded.  Other significant data relative to
annde terminal type and location, dimen-
sions of outer condirelive coating, jon trap
field, focus coil, and length of neck on
eleetromagnetic types will be found.

Data are based largely wpon RTMA regis.
trations and data sheets published by the
Joint Eleetron Tulie Engineering Council.

The Aerovox Corp. New Bedford. Mass.,
has released an iseue of the Aeroron Re-
search Worlker with a report on pulse
modulation,

TeleVision Engineering, July, 1950

lndusiry L;f;ra;ure

Standard Transformer Corp., 3380 Elston
Ave., Clicago 18, L. has published the
seventh edition of the Stancor TV catalog
and replacement guide, form 338. A twenty-
six page booklet, it lists specifications and
list prices of all Stancor transformers and
related components for TV replacement or
conversion, indexed for use in 618 T\
chassis and receiver madels made by 64
manufacturers,

The General Radio (o., 275 Masachusetts
Ave., Cambridge 39, Mass., has released a
24-page catalog deseribing a variety of
produects including variacs, decade-resist-
ance mits, rheostat-potentiometers. vari-
able air capacitors, decade-inducior units,
band-pass filters, wave hlters, lab insiru-
ments (wavemeters, uhf wavemeters, capaci-
tance and inductance bridges, oscillators),
friction-drive and gear-drive precision dial«,
dial plates, microphone hummers, power
cords, switches, hinding posts, coaxial
elements, etc,

The Polychemicals Department of Dupont,
Wilmington, Del., has published a bulletin.
No. 12, deseribing the Teflon story, in
which chemical and electrical applications
are detailed.

Chirago River & Alachine Co., 9600 W.
Jackson Blvd., Bellwood, I1l., has released
a 12-page industrial catalog which contains
list of tubular and split types of rivets as
well as machines used in the various types
of assemblies.

www americanradiohistorv com

Hunter Spring Co., 1 Spring Ave., Land-
sdale, Pa., has published a four-page bulle-
tin which describes the four major forms
of the negator, an elastic member which
is said to possess either constant or nega-
tive force-deflection characteristie-.

In describing the four form- . . . extension
spring; type A motor: type B motor: and
clamps . . . engineering drawings show how
cach is constructed and liow it operates.
Fifteen photographs complete 1the story by
showing the properties of this Jdevice have
heen applicd.

The section describing the extension
spring explains how the neg’ator can have
either zero or negative gradient. It also
shows [ive and static applications involving
the constant-force characteristic.  Static
application depicted is counter-halancing;
electric motor brush springs constitute the
Five uce.

The section on the type 4 motor de-
scrihes how a constant torque can be
obtained with a spring motor.

The type B motor section describes how
increased torque can be obtained with the
same material nsed in the A motor.

Unistrut Products Co., 1013 West Washing-
ton St.. Chicago 7. has publizhed a 24-page
catalog, No, 600, on racks,

Catalog includes 46 photographs of
typical rack applications. Cowplete draw-
ings of the various sizes of Unistrut metal
channel and basic fittings recommended in
the building of most {'nistrut racks are also
incorporated.
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[ | |
- “UA” SERIES
CONNECTORS FOR
AUDJO CIRCUITS

UA-3-32 Receptacie UA-3-11 Plug

UA-3-31 Receptacie UVA-3-12 Plug

WLZES
4
>
e/
UA-3-13 Receptacie

UA-3-32 Also Available

First in the Field with the Latest
and the Best!

This achievement of Cannon Electric ap-
plies to this new series of audio connec-
tors for the radio industry as well as to
other developments such as steelfirewall
connectors and guided missile plugs, etc.

The UA Series has all of the superior
features of the Type P and XL Series and
in addition the following: (1) Gold plated
contacts for long life; (2) double-protec-
tion rubber relief collar and bushing; (3)
stronger and better latchlock; (4) flat-top
polarization for finger-touch action; (5)
steel plug shell and steel insert barrel.

Three 15-amp. contacts; 1500 volts min.
flashover; !;" cable entry.

Sold through Cannon Electric Fran-
chised Jobbers. Ask for UA-1 Bulletin.

Address Cannon Electric Development Company,
Division of Cannon Manufacturing Corporation,
3209 Humboldt Street, Los Angeles 31, California.
Canadian offices and plant: Toronto, Ontario.
World Export: Frazar & Hansen, San Francisco.

EVEGIRIC

ADPYEY
GHAIN MO N annon
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Briefly Speaking . . .

SOl ND RECORDING via tape. may soon have
a unigune standard. in the form of a lateral
frequency  record  and  reference  tape,
which will be available only {from the
NAB. under whose sipervision it will be
recorded, inspected. numbered and regis-
tered. . . . The silver anniversary of the
Chicage section of the IRE is now being
celebrated and will be elimaxed during the
sixth National Electronic Conferences, Sep-
tember 25 to 27, which will be held at the
Fdgewater Beach Hotel in Chicago. . . .
Closed-eirenit TV has  hecome  quite a
feature in New York TV film production
work. Witl a systemn known as the Vidicam,
using the Vidicon camera for menitoring.
complete films of TV shows are now he-
ing processed. The method involves the use
of three of the miniature pickup cameras,
each synchronized with specially adjusted
motion picture cameras. 'sing an intercont
system to each cameraman and an aunto-
wmatic changeover system to each film cam-
cra. a film control director can make cuts
from one camera to another. Fach film
camera can be awtomatically turned on or
cut off from the monitor board. . .. \ semi-
nar on image orthicon tubes was held re-
cently at the NBC studios in Chicago un-
der the joint sponsorship of Allied Radio
Corp. and RCA, Ralph Johnson reviewed
the consirection and  adjustments of the
tube hefore an awlience of 50 engineers
afhliated with midwestern TV stations.
Chet Wharficld of Allied’s Broadeast Divi-

| sion was host at the meeting. . . . Construe-

tion work for the new mutti-station TV
and FM tower. atop the Empire State
Building in New York. is now under way.
[t is expected that the inctaltation will take
about twelve months to complete.

. Andy Ring is now president of The Asso-

ciation of Federal Communications Con-
sulting Engineers, succeeding Glenn D.
Gillett, George C. Davis has been named
vice president: James C. McNary secre-
tary: Frank G. Kear treasurer. J. B. Epper-
son of Seripps-lloward Radio, Carl C.
Smith of United Broadcasting and Comdr.
T. A. M. Craven have become members
of the group. . . . Max F, Balcom, chair-
man of the board of Sylvania. was recently
named chairman of the RTMA Reorgani-
zation Committee. J. J. Kahn, Standard
Transformer Corp. prexy, has been ap-
pointed vice chairman. . . . David B, Smith,
Plilco vice president, has been elected vice
director of the RMA Engineering Depart.
ment. which is headed by Doc Baker. . . .
A 24-page technical bulletin, describing the
resistance of nickel and its alloys to cor-
rosion by caustic alkalies. has been pub-
lished by the International Nickel Com-
pany. Inc., 67 Wall Street, New York 5,
New York. . . . A 12-page booklet describ-
ing sound equipment has been released by
the Racon Electric Company, Inc., 52 East
19th Street, New York 3, New York. . ..
A new building will soon be constructed
for Bendix Radio, the additional space to
be devoted exclusively to the production
of TV receivers. The building. a two-story
structure, is expected to be about 500
feet long and 72 feet wide. . . . Robert G.
Scott has been named head of the Com-
mercial Engineering Depariment of the
Allen B. Du Mont Laboratories, This de-
partment provides technical assistance in
the application of Du Mont picture tubes
in initial equipment. . . . Thomas J. Ber-
nard has been appointed assistant director
of publie relations of the RCA Vietor Divi-
sion.
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AMPERITE

Studio Microphones
at P.A. Prices

A L

Ideal for
BROADCASTING
RECORDING
PUBLIC ADDRESS

“The ultimote in micro-
phone quality,” says
Evan Rushing, sound
engineer of the Holel
New Yorker.

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

e Not affected by
any climetic conditions.
o Guaranteed to with-
stand severe “knocking
around.”

r “Kontak” Mikes
! Model SKH, list $12.00
AModel KKH, list $18.00
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Here’s a NEW G-R Catalog of
QUALITY PARTS & ACCESSORIES

<5, T p = ~d
ENERAL RADIO announces a new Parts
Catalog listing all of the parts, components
and accessories manufactured by G-R . . . che first
catalog of its kind printed in a number of years.
Here you'll find complete specifications of the
entire line of G-R high-quality parts and acces- §
sorics, and a number of simplified unit instru- §
ments. Included are knobs, dials, plugs, ard jacks,
fixed and variable air condensers, atteauators,
coaxial elements, decade inductors and resistors
and capacitors, filters, simple bridges, armplificrs
and oscillators, rheostats and potenciometers,
U-H-F Wavemeters, and dozens of other essentials.
For thirty-five years G-R parts have been used
by the leading manufaceurers, designers and |
custom-builders as integral pares of all types of f
communications and electronic equipment.
You'll find many items of interest. We'll be
glad to send you a copy immediately if you'li fill
d 10 the coupon below.

GENERAL RADIO COMPANY | GENERAL RADIO CO., 275 Muss Awan ()

@ . Cambridge 39, Mass.
e e T LU DL A LI Please send me o copy of the NEW G-R PARTS CATALOG.

NEW YORK CHICAGO ' LOS ANGELES Nome Moss TeEb 2ALNE
Street Address . ... . ue.

City  wawswoams: 4608 dereis ...Zone .. ... State . .......

N COMm
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'he RCA-5826 oo .

. . . a major advance in studio-type image orthicons

A NOTABLE PRODUCT of RCA leadership in tube
rescarch and engincering—the new RCA-5826 image
orthicon provides impertant refinements over previous
types of television camera tubes for studio use.

The ncw RCA-5826 combines exceptionally high
sensitivity, a resolution capability of better than 500
lines. high signal-to-noise ratio—about twice that of
outdoor camcra types—and improved gray-scale ren-
dition in the vicinity of the “blacks.”

Having the same spectral response as the companion
outdoor pickup type RCA-5820—a response closely
approaching that of the eye—this new studio camera
tube permits portrayal of colors in nearly their true

ton¢ gradation. The use of the RCA-5826 in the studio
and the RCA-5820 outdoors facilitates the combina-
tion of indoor and outdoor pickups on the same pro-
gram...improvements that are automatically extended
to every receiver.

ANOTHER new RCA tube ...

...the RCA 6AX5-GT Heater-Cathode Type Full-
Wave Vacuum Rectifier: Designed to operate from
a common 6.3-volt heater supply in ac-operated
sets or auto receivers. Has the same heating time
as other heater-cathode types, thus permitting the
us¢ of filter capacitors having lower peak voluage
ratings than required for filament-type rectifiers.
Delivers 125 ma. at 350 volis 10 a capacitor-input
filter.

THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT IS RCA

@

ELECTRON TUBES

RADIO CORPORATION of AMERICA

HARRISON N.J.
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