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ISOLANTITE * insulators keep right on smiling when

it rains; they never feel soaked through. High tem-
perature vitrifying keeps the moisture out, and their
smooth, glazed surface aids in shedding dust and dirt.

Keeping dry in any weather is very important; for
insulators that absorb moisture steal power from high
frequency circuits. Modern radio equipment cannot afford
to consort with power thieves.

In any kind of weather, Isolantite’s low loss feature
reduces absorption of power by the diclectric, and keeps
every radio circuit at top efhciency. Because of its mech-
anical strength, small sections of insulation can be used

in the high frequency field without risk of breakage.

There are standard Isolantite insulators for many high
frequency applications; but flexible manufacturing pro-
cesses permit the economical production of insulators
in a wide range of sizes and shapes to meet special
requirements. Isolantite engineers will gladly cooperate
on insulator designs.

“Registered Trade-name for the products of Isolantite Inc.

CERAMIC INSULATORS

Factory: Belleville, N. J. ¢ Sales Office: 233 Broadway, New York, N. Y.
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To designers of
Home Radios

*

.« . An opportunity to capitalize a prin-

ciple of design that, sooner or later, is sure to

be widely used in home radios.

The RCA Broadeast Transmitter illus-
trated, is an example of the effective applica-
tion of the principle. See how the use of
flexible shafting makes it possible to place
all elements that require tuning in the opti-
mum position with respect to the circuit, and
at the same time, 1o locate control knobs for

maximum operating convenience.

It is quite obvious that this principle can
be applied with equal advantage 10 home
radios, and that its use removes all restrie-
tions to cabinet design. It permits radio

stylists to indulge their in-

semuty to the hnlil’ without These front and back
views make clear the
value of flexible
shafting in radio
design. Photos cour-
tesy of RCA Manu-
facturing Co., Inc.,

Camden, N, J.

requiring any sacrifice in cir-
cuit efficiency, economical
assembly and servicing con-

venienee.

Ask us for a copy of
ENGINEERING BULLETIN
38 which tells the whole

story about shafting for this

purpose.
s <l s ] w H l T E

The S. S. White Dental Mfg. Co.
INDUSTRIAL DIVISION

Department E, 10 East 40th St., New York, N. Y.
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IMPORTANT NEW DEVELOPMENTS

By Shure Engineers

Utilizing new principles and new concepts—Shure Engineers
bring you a series of new developments in Crystal Microphones
that are of far-reaching importance to every sound system and
every microphone user. % In the new UNIPLENX, shown
the right, they give you not just “so-called” but true uni-
directional operation for the first time at low cost! And in
the semi-directional, non-directional, and tri-directional models
shown below, they bring you new “highs” in performance, in
appearance, in value! * All these new models, of course,
match all amplifiers with standard crystal inputs. And they’re
all equipped with the new Shure built-in Cable Connector at
no extra cost—all in the new rich Satin Chrome finish overall.
* New Shure “Stabilized” Friction-Lock Floor Stands are avail-
able, too. in new ultra-modern designs and finishes—at new

low prices. * Be ahead this year with Shure! Try these new

models—test them yourself. Send for New Catalog and complete
information now!

s
i
¥ -
3 v\
700D 701D

NEW "ULTRA” WIDE-RANGE
CRYSTAL MICROPHONES

With a record of outstanding service in more than 55
countries in all climates throughout the world—Shure
ULTRA today gives you the highest performance avail-
able in general-purpose crystal microphones. You get
“Ultra” Wide-Range response from 30 to 10,000 cycles,
high output level, and other extra-dependability fea
tures! Models 700D “Swivel”, 701D “Grille-Type” and
702D “Spherical”, in new Satin Chrome finish, complete
with new built-in Cable Connector and 7 ft. cable with
plug attached. List Price $25

L

The UNIPLEX*
tive at the Front—Dead at
Really

Feedbaek, Room and Baclk

the Rear!

ground

tion Problems.

*Shure

Noise,

is  Sensi

solves

Reverhera-

e rwy — ——

Patents Pendin

NEW SHURE "UNIPLEX"” TRUE
UNI-DIRECTIONAL MICROPHONE

Provides high quality wide-range pickup from the front,
yet is practically unaffected by sound approaching from
the rear. This means freedom from feedback, the prac
tical elimination of crowd and background noise, and
remarkable reduction in reverberation “room effects”.
Tilting head, with new built-in Cable Connector. New
Satin Chrome finish. Model 7304 UNIPLEX Crystal
Microphone, complete with 25 ft. special new “Super-
shielded” cable with plug attached. List Price $29.50

225 West Huron Street

ELECTRONICS — July 1938

NEW “ROCKET”
CONVERTIBLE

Has all the

features of
Shure **Ultra’®> Wide-Range
design, plus new stream-
Iined beauty and versatility.
Easy convertibility from con-
ventional to semi-directional
(add A91A Bafle) and non-
directional  pickup. New
Satin Chrome finish. Model
7054 ROCKET Crystal Mic-
rophone, complete with
Cable Connector and 7 fi.
cable with plug
attached.

List Price..... 0000600

SHURE TRI-POLAR
TRI-DIRECTIONAL

The first microphone to give
you three-way directional
control—Uni-Directional, Bi.
Directional, Non-Directional
in the one unit. Solves
practically any sound pickup
problem. Smooth, high-
quality wide-range response.
Model 7208 TRI-POLAR
Crystal Microphone, com-
plete with Cable Connector
and 25 ft. “Super-Shielded’’
cable with plug
attached.

List Price............ $45

NEW SHURE 70H
“SUPER LEVEL”

This popular model now
provides the highest output
level ever available in a
crystal microphone. Rated
at 46 db below 1 volt per
bar (26 db below 1 volt
for 10 bar signal). Requires
less amplifier gain. Has
new built-in  Cable Con
nector. Satin Chrome finish
overall. Model 70H SUPER
LEVEL Crystal Microphone,
complete with

7 ft. cable.

List Price....... $22.50

Shure Patents Pending. Licensed under patents of the Brush Development Company.

SHURE BROTHERS % Microphone Headquarters

* Chicago, U. S.

A .

* Cable:

Shuremicro

3



INGENIOUS

MOTOR DESIGN

ISN'T IT!

"l’-‘nounn(g-m-..
cudnieifueniiivi

GENERAL MOTOR
ROC

"“1 O 15:1.4

SALES CORPORATION
STER.N.Y.

... AND SUCH
A HUSKY
LITTLE FELLOW

Here is a new motor every radio
manufacturer should see because it is
bound to have an important boaring
on the industry’s tuning problems.

You will find that this new Deleco
Appliance Reversible Motor is more
compact and economical and that its
new rigid heavy steel riveted frame,
liberal self-aligning bearings and
improvvd commutation make its
operation smoother, quieter and
lastingly care-free.

Among other things you will see
when you have one on your desk are
the variety of mounting requirements
provided for in the bracket design—
terminals that are aceessibly mounted
on a husky terminal block for quick
connecting and secure anchorage.

It will certainly pay you to see this
motor and, needless to say, our en-
gineers will be glad to study your
needs and to make recommendations.
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A PARTIAL LIST OF
LENZ PRODUCTS

Auto radio cable

Microphone cable

Short wave lead-in

Shielded wires and cables

Speaker and head set cords

Battery and speaker exfension
cable

Flexible rubber covered lead-in
wire

Ground wire

Shielded low capacity cable

Crystal microphone cable

Transmission lines

Push-back wire

Indoor aerial

“I found in Lenz Hook-up Wire the dependability and

uniform quality we, at Sentinel, insist upon.”

Sentinel radios are known for their quality and perform-

ance. Mr. Schnell’s choice of L.enz Hook-up Wire is in

keeping with the precision standards of Sentinel.

LENZ

R. F. CIRCUIT HOOK-UP WIRE

—endorsed by leading manufacturers for
its outstanding Dielectric Characteristics.

Radio engineers who have
made their own impartial
tests know the high quality
of LLenz wire never varies.
A period of over thirty-
four years building. de-
signing and creating wire
products exclusively has

made the radio industry
dependent upon Lenz wire.
I.ow Power Factor—Low
Capacity and High Insu-
lation Resistance — place
[.enz wire first with radio
manufacturers.

Write for new illustrated catalog containing complete list of products.

LENZ ELECTRIC
MANUFACTURING CO.

1751 North Western Avenue ¢ Chicago, lllinois
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means Fabricated Plate

A Mallory Type FIPP Capacitor indicates a

fabricated plate eapacitor... as distinguished

irom capacitors with foil type plates.

with room to spare.

15 MID 450 Volts D
20 MTD 350 Volis DC:
20 MI'D 150 Volis DC
10 MFD 25 Volis DC

all without harmful coupling effects!)

Cut shows actual size of a Mallorv Quadruple
T'P Capacitor containing the following ratings

6

In eliminating the customary anode foil and
acid etching processes, Mallory fabricated plate
has already won recognition as a development
of major importance.

Mallory FP anode plate is fabricated in the
Mallory plant by a special Mallory process which
deposits high purity molten aluminum on a
suitable carrier. This unique method provides
a 10 to 1 capacity ratio permitting extremely
small size without crowding, and gives even
better electrical characteristics than earlier
types of anode plate.

Of unusual interest is the outstanding ability
of Mallory I'P Capacitors to withstand the high
temperatures encountered in modern receivers
without change in characteristies.

The usual capacity drop due to cathode forma-
tion, noted in other types of capacitors having
high-ratio anodes, is negligible in Mallory FP
Capacitors.

These are typical of the many other advantages
which may be secured by specifying Mallory
Type FP Capacitors.

P. R. MALLORY & CO., Inc.
INDIANAPOLIS INDIANA

CABLE ADDRESS—PELMALLO

P.R. MALLORY & CO.Inc.

ALLOR
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» FAKE . . At the IRE Convention
a full size photograph of Electronics’
experimental television receiver at-
tracted attention. A transparency
made from a negative exposed to the
screen during the Gertrude Lawrence
Susan and God television show was
illuminated with green light to simu-
late the appearance of a television
image. Practically every engineer who
entered the booth looked behind the
photograph to find nothing but an elec-
tric lamp, going away muttering
“fake.” We don’t deny it was a fake;
we claimed only that it was a photo-
graph. For other Susan and God photos
by Mr. Dudley, see Life, June 20, and
the cover of this issue.

» PROJECTION . . A first at the
IRE show was the projection of actual
meter readings onto a screen by means
of the new Weston projection meter.
This was part of a demonstration by
Mr. Arguimbau of General Radio in
which the indicating instrument was
the Weston meter with transparent
dial, the needle and scale of which is
projected by a lamp and optical sys-
tem.

» PARTS SHOW . . At Chicago,
week of June 6, 8000 manufacturers,
dealers, amateurs, engineers looked at
products of 146 exhibitors. A. S. Wells,
Wells-Gardner, was elected President
of RMA for the coming year.

» FREE RIDE . . Lowell Thomas
once announced that he was giving his
news broadcast from a telegraph of-
fice (which was true) and that it would
be nice if his friends would send him
a message at the telegraph company’s
expense (which was the company’s
idea.) Before the night was over, 260,-
000 messages had been filed. In an-
other broadcast the announcer stated
that a packet of petunia seeds would
be sent to anyone who wanted it—for
a dime. Over a million dimes were
received.

The tremendous appeal, and tremen-
dous response, associated with radio

Crosstalk

evidenced by these two incidents are
reason enough for the worry of the
regulatory bodies that radio might fall
into the hands of unscrupulous indi-
viduals—and the reason why the people
should be just as worried lest broad-
casting fall into the hands of un-
serupulous politicians.

> 18R8-193R . . In 1888 Hertz pub-
lished the first disclosure of his monu-
mental work on electrical waves, work
which preceded by many years the
good will, entertainment, education
that pours from the free broadcast sta-
tions of the world, the torrent of
hatred, bias, and blasphemy which
pours from the few nations whose peo-
ple have lost their freedom.

In 1938 Hertz’s widow and two
daughters live in England, unwanted
in the land in which Hertz discoveries
were made. Quoting from the New
York Times, “Dr. Hertz was a Jew
though from Aryan stock. His widow
and two daughters are Protestants.
They lived for some time at Bonn on a
modest pension until Nazi molestation
drove them to Britain.”

Pope Pius recently gave a money
grant to the family in a gesture of
recognition of the pioneer research of
Heinrich Hertz.

P IS BIGNESS BADNESS .
Countering the continuous barrage of
Washington warfare against bigness in
business, the Brookings Institution, a
non-political, independent research
agency, reports its study made to de-
termine whether big companies are
worse than small ones. Report states
that competition among large com-
panies is just as keen as among small
ones; that competition among large com-
panies is much more likely to produce
results of benefit to the people.

Competition forces companies to em-
ploy research men and to equip them-
selves with laboratories, and to employ
the fruits of engineering. The report
states that only by such concerns may
the many useful products and better
goods everyone desires be brought
within the reach of the people.

waany americanradiohistorv.com

KEITH HENNEY

Editor

» BIG EYE . . A photoelectric cell
used with the 200 inch mirror being
erected at Mount Wilson will be able
to detect the light of a candle 3000
miles away. The mirror itself does
not magnify light, but it collects it
and focuses it into a small beam so
that the astronomer will be able to
see what he would if the pupil of his
eye were 200 inches in diameter.

» NEW PRODUCTS . . New prod-
ucts of the laboratories, new materials,
new devices, new instruments, new
parts and components, new assemblics
of existing materials—all these new
things are the life-blood of electronics.
News of new products is welcome news
to the editors of Electronics, and we
presume, news to our readers as well.
But the number of manufacturers
who contribute to new product pages
of this magazine number over 100, and
it is physically impossible for the edi-
tors to keep in close touch with each
of these suppliers of industry products
as the editors would wish. The manu-
facturers themselves must help in sup-
plying the trade with news of their
new products. There are certain con-
cerns, however, which have no regular
system for sending such items to these
offices, and who take personal affront
if their new items are not regularly
mentioned in the New Product pages.

One manufacturer recently kicked
because his device had not been listed
in a compilation. In our files, how-
ever, were carbon copies of 5 letters
which had gone to his concern asking
for material for this particular com-
pilation. Not one letter had been an-
swered. The case was particularly
galling to the editors because the con-
cern was an old friend, and is well
known for its produects in the particular
line about which the compilation was
made.

New product items are news to the
industry; the editors welcome them. If
the products are of interest to the read-
ers of Electronics and if space permits,
news of these new products will be
published.



I. R. E. Convention, 1938

ILING up unprecedented attend-

ance, about 1900 engineers of
the radio industry attended the thir-
teenth annual convention of the In-
stitute of Radio Engineers at New
York’s Hotel Pennsylvania on June
16th to 18th inclusive, overflowed the
large ballroom and an adjoining hall
in listening to the largest number of
papers vet offered, awarded the Mor-
ris Liebmann Memorial Prize to Dr.
George C. Southworth, the Medal of
Honor to Dr. John Howard Dellin-
ger, and the prize for the best paper
of the yeur to Arthur L. Samuel, and
found time to review new develop-
ments in equipment which were ex
hibited by manufacturers.

The series of 49 papers presented
this year were more diversified than
last year, although there was con-
siderable interest shown in television
and electronic devices for promoting
the transmission of images through
space. Discussions of many of the
papers (especially those related to
television) was spirited. and demon:
strations were given as a portion of
about a dozen papers. All in all, the
convention gave ample evidence of
unusual activity in the radio indus-
trv despite the recent depression
which has dogged its heels for almost
4 year

Papers for Broadeast Engineers

Several of the papers were of par-
ticular interest to broadcast engi-
neers. Among them was a descrip-
tion of KDKA’s new low-angle an-
tenna array, delivered by R. N. Har-
mon. The tower is 710 ft. high, of
triangular cross-section, is in two
sections and was pre-fabricated at
the factory in 22-ft. sections which
were fitted together and welded into
place during erection. A ceramic in-
sulator at the center sectionalizes the
tower. It is surrounded by 8 sup-
pressors for limiting the radiation to
a low angle elevation. At 1 mile the
field strength is 1,980 mv/m. The

Dr. George C. Southworth, who re-
ceived the Institute’s Morris Lieb-
mann Memorial Prize for 1938 in
recognition of his experimental and

theoretical investigations on high
frequency transmission circuits

field in the horizontal plane is sen-
sibly circular. In a vertical plane,
the maximum lobe occurs at the sur-
face of the earth. A minimum lobe
having its maximum at about 1/10 of
the amplitude of the main lobe, oc-
curs at a vertical angle of about 70°.

Measurements indicate that the
suppressors modify the horizontal di-
rectivity by decreasing the magni-
tude of the minor lobe and producing
a sharper null point between the
lobes.

Single Sideband Transmission

Single sideband reception being
one hope of reducing bandwidth in
television, lLeon F. Nergaard of

WWWwW.americanradiohistorv.com

RCA Radiotron reported on work on
this subject. The effect of detuning
a transmitter to suppress partially
one sideband and increase the width
for the other sideband was investi-
gated. The effect of the trans-
mitter on the contrast between
narrow dark and light lines in a
reproduced television image is de-
termined almost entirely by the
decay time of the tank circuit. De-
tuning has a small effect on the
contrast, but this effect is in the
nature of distortion because it de-
pends on the width of the line. The
rate at which the tank voltage
builds up can be increased by de-
tuning; but the rate of decay can
only be increased by increasing the
decrement, i.e., by increasing the
band width. A number of curves
showing the response to alternate
light and dark vertical lines of vari-
ous widths and for various degrees
of detuning illustrated the above
effect.

In another paper involving single
sideband transmission, A. A. Oswald,
Bell Laboratories, gave a brief de-
scription of a system developed for
trans-oceanic radio telephone serv-
ice. The system involves the trans-
migsion of a reduced carrier or pilot
trequency and is designed to include
tne testing of twin channel opera-
tions wherein a second channel is
obtained by utilizing the other side-
band.

In this syvstem a single sideband
with a reduced carrier is derived,
amplified, and transmitted. At the
receiver the reduced carrier is gepa-
rated from the sideband by a filter,
after which it is amplified independ-
ently and then used directly for de-
modulation purposes or to control
local oscillator frequencies to be
used in demodulation. The carrier is
also used to control the receiver gain
through the use of automatic vol-
ume control.

The generation of a single side-

July 1938 — ELECTRONICS



Dr. John Howard Dellinger, whose

technical accomplishments and
many years of service as head of
the Bureau of Standards radio di-
vision are recognized in his award
of the I. R. E, Medal of Honor

band signal by means of simple mod-
ulators and filters requires that the
selection of the sidebands be accom-
plished at frequencies where suitable
filters can be obtained. If the ra-
diated frequencies, however, are to
be within a range of 4,000 to 22,000
ke, it is necessary to select a side-
band, and then translate it by addi-
tional steps of modulation to what-
ever frequency position is desired.

In the case of a receiver for single
channel reception, the necessary se-
lectivity can usually be obtained by
double demodulation, using an inter-
mediate frequency of the order of
400 ke. For systems requiring more
gelectivity in order to separate chan-

Doublet antenna

Counter
porse

br=lay
5

(5]

Nolse reducing antenna system for
three wave bands, as described by
V. D. Landon
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nels lying near each other, such as
occurs in the twin single sideband
system, triple demodulation is de-
sirable, according to a paper by A.
A. Roetken.

The principal advantages of this
twin channel system, with wideband
amplifiers, are its simplicity and
flexibility. The use of a common car-
rier simplifies the modulation and
demodulation problems and reduces
the amount of equipment required.
Syvmmetrical filters having bands
considerably greater than the bands
which are to be transmitted permit
variations in the sideband arrange-
ment and may afford a means of
reducing interference.

V. D. Landon delivered the paper,
“A New Antenna System for Noise
Reduction” by himself and J. Reid
which dealt with antenna-counter-
poise systems for use with broadcast
and high frequency receivers for the
reduction of noise. It was pointed out
that much noise in modern receivers
arrives through the power line, since
an effective and common ground can-
not always be employed in modern
receivers. The noise reducing sys-
tems described for the most part,
took the form of a bridge circuit in
which an antenna and a counter-
poise (of about one-quarter of the
antenna length) fed into the prim-
ary winding of suitable high fre-

quency or broadcast coils. The
ground point on the chassis, the
power line, the antenna, and the

counterpoise each form one terminal
of the bridge which, when balanced,
becomes effective in noise reduction
over a wide frequency range. Modi-
fications were shown which were in-
tended to be used with existing re-
ceivers without having recourse to

modification or alteration of the an-
tenna input circuit. Circuits were
shown for one-, two- and three-band
operation, in which it was unneces-
sary to switch the primary coil.

The session held in the Ballroom
on Thursday afternoon was devoted
to the technical equipment of broad-
cast stations. O. W. Towner read a
paper describing the first U. S. in-
stallation of the Doherty high efhi-
ciency circuit, that in the new trans-
mitter at WHAS, Louisville. A sav-
ing of 6000 dollars per year is ex-
pected from the use of the new cir-
cuit. The 50 kw transmitter has been
designed to drive an additional 500
kw stage, in the event that the pend-
ing application for super-power is
granted by the FCC. Important ad-
vantages have been achieved by the
use of negative feed-back, allowing
the use of a much smaller power-sup-
ply filter than has been customary in
the past, and providing a very low
distortion percentage throughout the
audio system. In the water-cooling
system straight porcelain pipes have
been used to enclose the water col-
umn in place of the rubber hose or
porcelain coils previously used.

V. E. Trouant described, in a pa-
per written with J. B. Coleman, sev-
eral important developments in the
transmitters developed in the RCA
Laboratories at Camden. Controlled
degeneration has been used widely
to improve noise and distortion char-
acteristics. New crystal-control cir-
cuits give improved performance, es-
pecially in transmitters designed for
international short-wave broadcast-
ing where frequency changes are ne-
cessary in daily operation. In the
ultra-high frequency spectrum, the
outstanding development is a trans-

(90 deg phase shift
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Impedance
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| network
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High efficiency modulated amplifier, described by A. W. Vance, which
combines the virtues of previous systems, and employs an ‘‘r-f bias”
to obtain pentode action from a triode
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mission-line controlled transmitter
having an output of 4 kw at 100 Mec.

A third version of the high-efli-
ciency modulated amplifier has been
developed at RCA in Camden, and
was described for the first time by
A. W. Vance. The circuit combines
the principles of the Doherty ampli-
fier and the Dome amplitier. The ba-
sie circuit is shown in the accom-
panying figure. The tube “B” is the
audio tube, receiving power from the
audio source and feeding it to
the load, which is also connected in
the plate circuit of tube “C”, the car-
rier tube. The effective impedance of
the load is varied from zero to twice
its nominal value by the action
of the audio tube, and since con-

stant current is forced through
it by the action of the tubes,
the voltage into the load s

thereby varied from zero to twice
its unmodulated value. The constant
current characteristic can most read-
ily be obtained from a pentode, but
since pentodes are not available in
high power ratings, the triode has
been given an effective pentode char-
acteristic by applving a “radio fre-
quency bias” to the modulator (au-
dio) tube from the carrier tube,
through a 90 degree phase-shift net-
work. One of the outstanding charac-
teristics of the circuit, in addition to
its high efliciency of operation, is
that fact that on overmodulation
peaks in the downward direction, a
phase reversal occurs which prohi-
bits the generation of spurious side-
band frequencies. As a consequence,
the transmitter exhibits no “mon-
keyv-chatter” on adjacent frequencies
when overmodulated. An experiment-
al form of the transmitter, employ-
ing receiving-type tubes and used to
test the properties of the circuit, was
described.

The audio frequency end of broad-
cast design was handled by two
papers, one by A. G. Goodnow which
described the audio facilities of
KYW in Philadelphia, and the other
by Howard A. Chinn who discussed
the design of audio studio facilities.

Mr. Chinn showed that the over-
all electrical performance require-
ments of the complete studio audio
tacilities are determined, to a large
extent, by such factors as the char-
acteristics of the best commercially
available radio receiver, the ability
of the ear to detect loss in fidelity,
and economic aspects involved.
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At the present time, the response
frequency characteristic of the en-
tire program channel should not
deviate by more than %2 db from the
1000 cps value for any frequency
from 50 to 8,000 c¢ps. In the fre-
quency spectrum from 40 to 10,000
¢ps the response should be uniform
to within 1 db.

The distortion frequency charac-
teristics (combined audio harmon-
ics) should not exceed 3 of 1 per
cent rms for the complete program
channel for any single frequency
test tone from 100 to 4,000 cps at
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the selectivity curve of a former

filter

any output up to the normal power
level of the channel. The unweighted
signal-to-noise ratio, in a spectrum
from 30 to 15,000 ¢ps should be
greater than 60 db. Weighted signal-
to-noise measurements are not ad-
vocated for a number of reasons,
but if such characteristics are speci-
fied a ratio of at least 80 db should
be required.

Radio Measurement Technique
Discussed

1.. B. Arguimbau of the General
Radio Company, discussed the appli-
cation of quartz crystals to a wave
analvzer. After giving an analysis
of the crystal in a three electrode
holder, the equivalent eircuit was
developed, and was shown to be ap-
plicable over a wide variety of ter-
minal conditions. It was shown that
the Q of the crystal becomes high as
the values of the shunting resistance
and the shunting condenser are in-
creased. It was also pointed out that
the gain of the erystal circuit, or the
ratio of the output to the input volt-
age, inereases with the shunting re-
sistance and decreases as the shunt-
ing capacitance is increased. With
such a three electrode crystal hold-
er, a resonant and an anti-resonant
frequency fairly close together were
obtained.
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In applying quartz erystals to
wave analyzers, a circuit was shown
in which two ecrystals were used to
provide the desired selectivity. These
crystals were coupled together by
means of a small variable condenser,
and it was shown that variation of
the capacitance of this condenser
shifted the peak of one crystal reson-
ance relative to that of the other,
thereby widening the acceptance
band. Through the use of this cir-
cuit, a sharp resonant band with
steep sides was obtained. A frequen-
¢y deviation of about two cycles per
second on either side of the resonant
frequency of 100 ke was permissible
before appreciable attenuation oc-
curred in the filter eircuit.

Dr. W. N. Tuttle in a paper, en-
titled “Bridged-T and Parallel-T
Null Circuit for Measurements at
Radio Frequencies” pointed out that
it is often inconvenient or awkward
to make bridge measurements be-
cause it is frequently impossible to
have a common ground terminal for
both the generator and the detector
circuits. This condition frequently
enables a voltage to be built up be-
tween the generator and detector cir-
cuit in the usual bridge arrange-
ments. This ditliculty is obviated in
the case of bridge T and parallel T
circuits, although such circuits have
the disadvantage of not providing
any multiplying faetors as is ob-
tained in the case of the usual bridge
arrangement. A mathematical analy-
sis was presented of a wide variety
of useful T circuits applicable to ra-
dio frequency measurements.

A paper by G. R. Mezger outlined
the factors which are required in
the design of a complete cathode ray
oscillograph in relation to the appli-
cation to which it is put. Consider-
able attention was devoted to the de-
sign of, the overall gain, and response
of the amplifier for applying voltage
to the deflecting plates, to the linear

Diode for
limiting
amplitude

voltage 1

Dela
biasy

—Iiji=

Laboratory  oscillator employing

negative feedback and diode for

limiting amplitude of oscillations,
described by Prof. Terman
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sweep circuit design, and to the high
voltage power supply. The advantage
of using sweep circuits other than
the common sawtooth variety was
pointed out. A demonstration was
given in which some of the important
points of the paper were further em-
phasized.

Papers on Feedbuck Circuits

As might be expected several of
the papers presented dealt with the
applications of feedback circuits. H.
F. Mayer discussed the several types
of feedback, positive, negative, volt-
age and current, and showed how
they might be applied to audio, radio
and intermediate frequency ampli-
fiers,

A joint paper by Professor Ter-
man and his associates, R. R. Buss,

monly the case. Through the use of
negative feedback it should be pos-
sible to design and calibrate field
strength instruments having a gain
substantially independent of the tube
voltage, and with a calibration which
should be maintained over long
periods of time.

Other applications of the principle
of negative feedback included the
possibility of obtaining negative
values of inductance, capacitance or
resistance, which were stable. Feed-
back has been used in push-pull cir-
cuits to eliminate the unbalance in
individual tubes. It was also pointed
out that negative feedback could be
employed in a laboratory oscillator
whose frequency was determined by
values of resistance and capacitance.
The advantage of such a circuit is

R, = Tungsten lamp
R, = 100 ohms

RG
R
T4 AN
i R To
i% 8S Joad
;fc’z [ * -O
Rs- Rg=1500hms
% R7<5000hms

Rg= 200 ohms |

| Rz = 150 ohms
Z4 =100 Kc crystal

Bridge stabllized oscillator described by L. A. Meacham. A telephone
switchboard lamp was used for R, which aids in keeping amplitude

of oscillations constant.

An effective demonstration of this circuit

was glven by the author

W. R. Hewlett and F. C. Cahill, all
of Stanford University covered the
uses of feedback in laboratory meas-
uring equipment, Amplifiers, volt-
meters and similar pieces of equip-
ment having voltage variation of
less than 1 per cent from 30 to 20,000
cycles and which did not vary more
than 1 per cent for plate supply volt-
age changes from 140 to 400 volts
(normal plate voltage was 250 volts)
was obtained. Similarly the gain did
not change more than 1/2 of 1 per
cent for a heater voltage variatiou
from 6.3 to 7.5 volts.

Through the use of negative feed-
back, it is possible to provide a cir-
cuit in which the response depends
only upon the characteristics of the
tuned circuit, rather than upon tube
characteristics and voltage varviations
of the tube electrodes ns is now com-
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that a frequency range of perhaps
10 to 1 can be obtained with commer-
cially available variable condensers
and that expensive tuning induc-
tances may be eliminated. By this
means, a relatively inexpensive sub-
stitute for a beat frequency oscilla-
tor, having a high degree of stability,
can be obtained.

In another paper on feedback ap-
plications, R. L. Freeman, of Hazel-
tine Service Corporation, covered the
use of feedback to compensate for
variations of input capacitances of
vacuum tubes caused by variations
in grid bias. By means of the grid-
eathode capacitance and an un-by-
passed resistor in the cathode lead,
variations in capacity as great as 1.5
unt, caused by shift in space charge
and grid-plate feedback, may be com-
pensated.

e e A e e ale e a o b st O 'y com

L. A. Meacham, Bell laboratories,
described an oscillator which ap-
proaches the ideal case in which the
tube oscillates at a stable amplitude
and at a frequency determined com-
pletely by the resonator itself
regardless of power supply variation,
aging of tube or other circuit ele-
ments, or the changing of any other
operating conditions.

Essentially, this oscillator consists
of a Wheatstone bridge, one arm of
which contains frequency determin-
ing elements, and a linear amplifier.
The amplifier output is impressed
across one of the diagonals of
the bridge, and the unbalance po-
tential, appearing across the con-
jugate diagonal, is applied to the
amplifier input terminal. One of
the four bridge arms, R, is a ther-
mally controlled resistance; two
others R. and R,, are fixed resistances,
and the fourth Z R, + jX,, is the
frequency controlling resonance ele-
ment, which may be a quartz crystal
or a coil and condenser in series.

One of the significant differences
between the bridge oscillator and
other oscillator circuits is the fact
that the frequency stability is
roughly proportional to the amplifier
gain, at least for amounts of gain
that can be dealt with conveniently.

The circuit diagram of an experi-
mental bridge stabilized oscillator
is shown. The amplifier consists of a
single pentode tube, V,, with tuned
input and output transtormers, 7,
and T., and the usual power supply
and biasing arrangement. The
crystal, mounted in a cvlindrical con-
tainer has a very low temperature
coefficient of frequency at ordinary
ambient temperatures. The gain of
the amplifier is 52.5 db, representing
a voltage ratio of 422 to 1.

Measurements on a bridge oscilla-
tor operating at 100 kc. indicate that
when the amplifier is adjusted for
maximum gain, corresponding ap-
proximately to zero phase shift, the
frequency change did not exceed
more than one part in one hundred
million for a plate voltage variation
of from 120 to 240 volts. For a given
adjustment of the bridge circuit,
variations in filament voltage Dbe-
tween 74 and 104 volts did not pro-
duce frequency variations in excess
of one part in one hundred million.

In the discussion Dr. K. S. Van
Dyke, Wesleyan University., pointed
out that since the operation of the
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stabilized oscillator depended upon
the value of its Q, any increase in
Q would result in further increase
in frequency stability of the oscilla-
tor. He pointed out that crystals
operating at 100 ke had been ob-
tained in which the value of Q was
as large as 3,000,000. Mr. Mea-
cham estimated that the normal cur-
rent through the crystal in this cir-
cuit was probably in the neighbor-
hood of 5 ma. but the demonstration
he gave indicated that even this
relatively large current was not suth-
cient to produce any serious frequen-
cy deviation.

In a paper “Iivacuated Type Crys-
tal Oscillator Holder”, C. F. Baldwin
outlined the major difficulties with
quartz crystals and described, point
by point, the practical methods
which have been adapted in eliminat-
ing or reducing most of the disad
vantages. He showed the construc
tion of a vacuum type, hermetically
sealed crystal mounting in which
these defects were eliminated or
greatly reduced. In this crystal hold
er, the crystal is mounted vertically
in a recessed ceramic block having
metal plates pressed firmly to both
faces of the cryvstal. The entire as
sembly is mounted in a metal enve
lope similar to that used in the 61.6
tube. After the crystal is properly
mounted and clamped in position, the
complete unit is placed on an ordin-
ary vacuum tube exhaust machine
and the air is pumped out of the en
velope. Through the use of the proper
tube exhaust schedule, the pressure,
humidity and other characteristics of
the gas surrounding the crvstal may
be controlled at will. Hydrogen, he-
lium or other gases can be injected

Tubes for Television Show
Technical Advances
One of the outstanding presenta-
tions was that of Harley lams, who,
with G. A. Morton and V. K. Zwory-

kin reported on the ‘‘image icon-

cathode

Cross section diagram of ten stage

electron multiplier using electro-

static tields only. described by V. K.
Zworykin
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scope”, a new form of television pick-
up tube which has a sensitivity about
ten times as great as that of the con-
ventional iconoscope. The layout of a
typical example of the new tube is
shown in the diagram below. The light
from the scene to be televised is
focussed on a translucent photo-
cathode. An image in electrons is
thereby released from the cathode
and focussed by an electrostatic or

ventional iconoscope, and the re-
placement of charge on the plate
changes the potential according to
the lights and shadows in each
scanned line. The increased sensi-
tivity may be used to operate the
iconoscope with decreased levels of
illumination, or with a smaller aper-
ture in the camera, with consequent
increase in the depth of focus. The
spurious signal or “shading” effect

magnetostatic lens on a flat plate noted in the conventional iconoscope
, Objective Electron
/ ferns /ens M
r o |
/! _'— .
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Electron gun —
Diagram of the image iconoscope or iconotron. The mosaic, bom-

barded by an electron image trom the illuminated photocathode emits

secondary electrons, multiplying and storing the charge image.

The

mosaic is scanned, as in the usual iconoscope, by means of the beam

tfrom the electron gun

of insulating material at the other
end of the tube. This plate is treat-
ed to have a high secondary emission
characteristic, and as the image of
electrons hits it, the secondary emis-
sion leaves the plate which a charge
deficiency whose distribution is the
same as that of the lights and shad-
ows focussed on the photocathode.
As the bombardment of the image-
plate continues, the charge deficiency
increases  in  magnitude, but pre-
serves its geometrical configuration
due to the insulating properties of
the plate. Consequently, the storage
action characteristic of the ordinary
iconoscope is obtained.

The multiplving action of the sec-
ondary emission is such, however,
that the charge stored is about 10
times as great as the charge actu-
ally produced by the photocathode
in 4 given length of time. This re-
sults in a tenfold increase in sen-
gitivity. The insulated plate which
retains the charge image, is scanned
by a cathode ray beam as in the con-
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is present in the new tube, but its
extent is no greater than and in some
cases considerably less than, that of
standard tubes. The image focussing
svstem between the photo-cathode
and the secondary emission plate is
substantially the same as was de-
scribed by Dr. V. K. Zworykin sev-
eral years ago (see Electronics, Jan-
uary 1936, page 10).

A new type of multistage electron
multiplier which employs electro-
static focussing in place of the pre-
viously used magnetostatic focus-
sing was described by Dr. Zworykin
and J. A. Rajchman. The electrode
structure of one of the new tubes
is shown. The curvature of the
plates serves to direct the electrons
from one stage to the next, focussing
them successively on the inner sur-
face of each plate, which has a high
secondary emission ratio. One such
tube, having ten stages and 200 volts
per stage, gives a useful amplifica-
tion of 13,000,000 times. Tubes of a
larger number of stages having am-
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plification in the hundreds of mil-
lions are feasible. One tube, employ-
ing a circular arrangement of ele-
ments, allows an amplification of sev-
eral million within a tube one inch
in diameter and one inch high.
The success of the new multiplying
structure is due to the use of a very
ingenious device for tracing the
paths of electrons in different elec-
trode configurations. A flat piece of
flexible rubber sheet is pressed over

perfection of the image, R. R. Law
RCA Radiotron, began an investiga-
tion of contrast with a seriegs of
viewing tests designed to determine
the relative psychological effects of
the various factors harmful to con-
trast. On the basis of these tests it
was definitely concluded that hala-
tion is far more detrimental to

image quality than screen curvature
or bulb-wall reflections.
Experimental

evaluation of the

- S
.«-‘. . oo
— A
.

L

Photograph of the image iconoscope shown diagrammatically on page

12. The mosaic may be seen at the extreme left.
adjacent to the photocathode, aids in focussing the electron image.
electron gqun is similar to that used in modern cathode ray tubes.

The gauze cylinder.
The
The

image iconoscope is ten times as sensitive as the ordinary iconoscope

metal elements which have the shape
to be investigated, and the rubber
sheet thereby assumes a three dimen-
sional contour which follows the cor-
responding potential distribution be-
tween the elements. By placing steel
balls on the rubber and tracing their
paths as they roll on the hills and
valleys of the contour, it has been
possible to predict accurately the fo-
cussing effect of different electrode
shapes and separations.

Papers on the Kinescope

One television problem is to ob-
tain an image with adequate con-
trast, for although a relatively low
contrast range may suflice for the
transmission of intelligence, a much
greater contrast range is essential
for the reproduction of clear, life-
like images.

Factors harmful to contrast are
well known and may be studied in
a vhariety of ways. In the belief that
the reaction of the observer is the
ultimate criterion for judging the
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relative importance of the individual
factors harmful to contrast lead to
the same conclusion. For example,
in reproducing a small dark spot on
a bright field with a conventional
sprayed screen kinescope the limit-
ing value of contrast ratio as deter-
mined by each of the individual fac-
tors is approximately as follows:

Halation ............. 6
Normal Reflection. .. .. 60
Curvature of Screen... 70

Bulb-Wall Reflection. . .200

Halation may be reduced several
told by introducing a light absorb-
ing layer on the kinescope- screen.
According to this analysis a 10 to

20 per cent absorption layer should

give a 3- to 6-fold reduction in hala-
tion.

Developmental kinescopes made in
accordance with these principles give
greatly improved contrast. Not only
does reduction of halation substan-
tially double or triple the length of
the scale available for the reproduc-
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tion of half-tones, but it has a
marked effect upon the sharpness of
the image which is analogous to
good optical focus in the case of a
projected picture.

The sensitivity and picture signal
of iconoscopes have been increased
recently by a factor of two or three
times according to R. D. Janes and
W. H. Hickok, RCA, Harrison. The
spectral response of the newer tubes
more closely resembles that of the
eye and may be controlled by proces-
sing. “Dark spot” has been dimin-
ished by the use of a cylindrical en-
velope. The increase in sensitivity
and picture signal output of the
iconoscope arises from the use of
an extra sensitizing process called
“silver sensitization.” This extra
sensitization also serves to give a
spectral response closer to that of
the eye. The resolution is also some-
what improved.

For tubes which are used for
viewing actual scenes in the studio,
a further sensitization process Is
used to give the walls of the en-
velope a high photo-sensitivity.
When light from a small lamp is
allowed to fall on the sensitized walls
without striking the mosaic, another
gain in sensitivity and signal output
is achieved. The advantageous effect
of this “back lighting” method was
first discovered by engineers of
Electrical and Musical Industries,
Ltd., and has been used for some
time in the installations for the
British Broadcasting Corp. In the
studio, the gain from the extra sen-
sitization and the use of the “back
lighting” can be employed either to
reduce the illumination on the
scene or to increase the depth of
field of the scene.

In iconoscopes for transmission
of movies, photo-sensitive walls are
disadvantageous because of signals
introduced by the intermittent
illumination of the movie film.
[conoscopes for movie {ransmission
are, therefore, designed so that the
extra sensitization process does not
sensitize the walls of the tube en-
velopes. In these tubes, the extra
sensitization process improves the
signal-to-dark-spot ratio. The design
of the electron gun has been changed
to give a constant current as the
beam is focussed, and to prevent
secondary electrons from the gun
apertures getting into the primary
beam. Use of the cylindrical envelope
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gives a better picture since a good
optical window can be employed.
Sandblasting of the mosaic improves
the picture contrast and quality by
removing the specular retlection of
the mosaic.

Ship-to-Shore Radio Telephone
Equipment

Five papers by members of the
staff of the Bell Telephone ILabora-
tories and associated companies were
presented Saturday morning on
equipment developed for coastal and
harbor ship-to-shore radiotelephone
service. Transmitting and receiving
equipment, both crystal controlled,
may be purchased by owners of small
pleasure and commercial craft for
use in connection with the A. T. and
T. harbor circuits. The equipment
contains several refinements, such
as the codan (carrier operated de-
vice, anti-noise) and the vogad (voice
operated gain adjustment device),
which make such improved perform-
ance that the connection cannot be
distinguished from a land-line cir-
cuit. The shore receivers are mount-
ed in housings attached to telephone
poles and connected to the switch-
board by land wire. One example of
the shore equipment, that recently
installed in Norfolk by the Chesa-
peake and Potomac Telephone Com-
pany was described. In the discus-
sion it was revealed that the toll
charges are $3.00 for three minutes
within 150 miles inland from the
shore station, and 50 cents per min-
ute for local dispatching service.
Each vessel may be dialed directly
from the shore switchboard, and con-
nections between boats may be com-
pleted through the shore facilities.
These papers were delivered by C. N.
Anderson, H. M. Pruden, S. B.
Wright, S. Doba, A. C. Dickieson,
R. S. Bair, H. B. Fischer, W. M.
Swingle, and Austin Bailey.

Television Session Well Attended

The session held Saturday after-
noon was devoted to papers on tele-
vision and as could be expected was
attended by a large and attentive au-
dience. The first paper “The DuMont
Television System” was presented by
T. T. Goldsmith, Jr. The system out-
lined is that recently described ‘n
these pages (FElectronics, March
1938, page 33) in which the sweep
voltages are sent directly from trans-
mitter to receiver, by modulating an
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auxiliary carrier with the saw-tooth
wave form or with sine-waves which
are modified to saw-tooths at the re-
ceiver. This system concentrates the
complicated  synchronizing equip-
ment at the transmitter and elim-
inates sweep voltage generators at
each receiver. Furthermore it allows

the modulated carrier make video de-
tection quite different from audio
detection, Mr. Barden proceeded to
analyze the effects of various load
circuits. In the simple circuit, the
load is a resistor of not more than
5000 ohms, usually less than 2000
ohms, shunted by the capacity of the

-
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Transmitter of the DuMont system of television,

generated at the transmitter only,
modulating a sub-carrier, which in

The sweep voliages,
are conveyed to the receiver by
turn modulates the audio carrier at

a super-audible frequency

the full modulation amplitude of the
television transmitter to be employed
for the picture signal, rather than
the 70 or 80 per cent now available
when synchronizing signals are im-
posed on the carrier envelope. The
block diagram of the transmitter is
shown in the illustration. At the re-
ceiver the sine wave modulation for
each synchronizing direction is. modi-
fied in a circuit containing a recti-
fier, a resistance and a capacitance
combination. The system allows the
use of interlace ratios as high as
4-to-1 or 6-to-1, and these high ra-
tios in turn are sufficient to elim-
inate flicker even though the picture
repetition rate is only 15 per second,
instead of the usual 30 per second.
A fifty per cent reduction in the
band-width required is thereby made
possible.

W. S. Barden of the RCA License
Laboratories discussed the require-
ments of detectors for video service.
Remarking that the wide band-pass
and non-symmetrical character of
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wiring and the cathode-to-ground ca-
pacity of the diode. Another load
circuit of improved performance is
that of the low-pass filter shown in
the figure. This filter, employing sec-
tions which resonate at about 4 Mec,
contains two points from which the
demodulated signal may be obtained
one for the video amplifier and one
for the synchronizing-signal separa-
tion circuit. The capacity loading of
these two circuits is thereby distri-
buted in the filter in such a way that
the high frequency response is not
impaired.

A description of the two new mo-
bile television units recently put in
test service by the NBC was given
by H. P. See, John Evans and C. H.
Vose. These trucks contain two com-
plete camera chains or picture chan-
nels (only one completely installed
at present) and a transmitter operat-
ing at 177 Mc with a power of about
1.5 kw. A demountable directional
antenna having a power gain of
about 8 is mounted on the roof of
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the transmitter truck. Power for the
equipment is obtained from local
supply lines at the scene of the pick-
up. Inside the video truck are the
video monitor kinescopes and oscil-
loscopes for the two camera chains,
so arranged that operators sitting on
a bench can observe the quality of
the pick-up. The cameras employved
are focussed by mirror, rather than
by a separate viewing lens, as is used
in the studio cameras. A recent test
of the equipment at a distance of
some 26 miles from the receiver in
the Empire State Building gave an
acceptable picture, although inter-
ferred with by diathermy equipment
and other unidentified interference.
One out-door pick-up attempted at
night was successful in showing up
objects under the glare of aulomo-
bile headlights alone.

What was undoubtedly one of the
most stimulating papers was that by
Harold Wheeler on wideband ampli-
fiers for television use. Mr. Wheeler
showed that interstage coupling sys-
tems must veer away from the sim-
pler transformers into the many
forms of networks which have been
so useful in telephone practice but
which have not, as yet, caught the
serious attention of many radio en-

Arthur L. Samuel, awarded the In-

stitute’s prize for the best paper

published in the Proceedings during
1938

gineers. Mr. Wheeler showed funda-
mental types of circuits in which the
input and output capacities of tubes
were employed as useful reactances
of the coupling networks; and on the
basis of these capacities showed that
the new high mutual conductance
tube, the 1851, was capable of pass-
ing a band twice as wide as the 954.
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J. R. Nelson, of Raytheon, brought
up the fact that complex tubes like
the converters may exhibit strange
actions at unexpected times. The two
signal grids make it distinetly pos-
sible for the tube to oscillate in one
circuit because of the negative re-
sistance of one of the grid circuits.
Values of input reactance, oscillating
frequencies, etc. were given. The
paper was discussed by J. B. Thomp-
son and H. F. Mayer.

A forward-looking paper, although
carrying on work begun at the Hazel-
tine laboratories several years ago,
was that delivered by J. F. Farring-
ton. This covered the design of a
radio receiver in which the selec-
tivity is controlled automatically in
accordance with the strength of in-
coming signals. The selectivity is
controlled in the adjustable band of
the i-f amplifier. Each selector con-
tains a pair of resonant circuits
tuned to the i.f. These are coupled
by vacuum tubes: the i-f amplifier
that operates in the direction of tra-
vel of the signal and the bandwidth
control tube that feeds back energy
from the output tuned circuit to the
input. The coupling between the cir-
cuits effective in determining the
bandwidth is proportional to the
mean transconductance of the two
tubes. By controlling the transcon-
ductance, therefore, the bandwidth is
controlled.

High Frequency Beam Tube

A tube delivering 11 watts at an
efficiency of 30 per cent at 240 Mc
was demonstrated and described by
A. K. Wing of RCA, Harrison. The
tube discussed is to be designated
as the RCA-832. Two units are con-
tained in a single envelope with the
screens and cathodes interconnected.
The connection between screens
serves as one electrode of a by-pass
condenser, the other electrode of
which 1s connected to the cathode.
The tube is arranged to allow use
of either lumped or transmission line
circuits. The demonstration amplifier
set-up exhibited used the tube with
parallel line circuits. The amplifier
was driven by a push-pull oscillator
using two 955 acorn tubes.

P. J. Kibler of Washington Insti-
tute of Technology described equip-
ment used for ‘“blind-landing”. In
the transmitter developed by W.LT.
crystal control is established at
4579.2 ke, and thereafter tripled

WWW.americanradiohistorv.com

once and doubled three times to a
final frequency of 1099 Mc; the
power output at the final amplifier is
400 watts. The entire transmitter is
mounted in a trailer which can be
moved about the airport according
to changes in the wind direction. A
description of this trailer was given
by G. L. Davies and F. G. Kear and
G. H. Wintermute of the same com-
pany.

The use of mobile signal-strength
measuring equipment of new design
was described by W. A. Fitch of
NBC. In the new cars, two signal-
strength sets are installed, either of
which may be used with loop or ver-
tical antenna. A speedometer, which
reads to hundredihs of a mile, has
been connected to an automatic signal
strength recorder, so that automatic
records of signal strength vs. dis-
tance may be made. Examples of such
records made on the Jericho Turn-
pike on Long Island reveal the effect
of bridges, and wires running par-
allel to the road, giving evidence
that such obstructions must be care-
fully avoided if the “free-space”
curve of signal strength is to be
obtained.

Advances in the technique of disc
recording were revealed by I. J.
Hasbrouck of RCA in two papers.
The system described is intended for
immediate playback, and its perform-
ance in frequency response and vol-
ume range represents great improve-
ments over previous efforts. A con-
vineing demonstration was given to
the audience in two records made
from broadcast-studio lines. The good
high frequency response and freedom
from surface noise were readily ap-
parent. The low surface noise charac-
teristic was obtained by recording
with a rising frequency characteris-
tic and reproducing with a corre-
sponding falling characteristic.

(Continued on page 33)
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Load circuit for a video detector,

providing two sources of voltage

for picture control and synchroniza-
tion, described by W. S. Barden
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A Laboratory

Television Receiver

Fig. 1
present state of development

Front view of receiver in

N October, 1937, the editors of
Electronics began the construction

of a television receiver. Two pur-
poses were in mind: first to accumu-
late information, at first hand, on
present television practice, and sec-
ond to produce a design which would
be of interest, and possibly of direct
use, to the readers of Electronics. The
latter purpose could best be served by
a design as flexible and as compre-
hensive as possible, consistent with
reasonable cost. Accordingly it was
decided to produce a receiver which
could serve as a piece of laboratory
equipment, designed with the needs
of the practicing radio engineer in
mind, and intended for such purposes
as development work in the labora-
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ilanaging Editor, Electronies

tories of radio set manufacturing
plants. With such a comprehensive
design available, it is simple to make
the compromises desirable in con-
structing a receiver for domestic or
amateur use.

In undertaking the project, several
decisions had to be made at once,
particularly in regard to the total
expenditure, the tvpes of test equip-
ment needed, the size and tvpe of
cathode ray tube, and the general
form of construction to be employed.
A preliminary investigation showed
that the receiver could be built, using
a4 9-inch cathode ray tube at maxi-
mum recommended ratings, at a cost
of less than $500. The test equipment
used in this development includes, in
addition to miscellaneous meters and
a standard test analyzer, the follow-
ing major items: One model 605-B
General Radio standard signal gen-
erator, having a maximum carrier

frequency of 50 megacycles; one
model 168 DuMont five-inch cathode
ray oscilloscope; one model TMV-
52-E RCA beat frequency oscillator
having a range from 20 to 17,000
cycles, sine-wave output. The equip-
ment is admittedly the minimum re-
quired for the purpose, but it was
selected as being representative of
equipment available to the average
engineer. Rack-and-panel construe-
tion was adopted for the receiver as
convenient and flexible.

The project has been carried out,
and is still under way, in Electronics’
laboratory on the 35th floor of the
McGraw-Hill Building on 42nd St.,
New York City. The location of the
building is particularly fortunate
with respect to the RCA-NBC tele-
vision transmitter in the Empire
State Building, and the CBS trans-
mitter now being installed in the
Chrysler Building. Preliminary meas-

Fig. 2—Close-up of RCA-NBC test pattern, photographed directly from

screen of receiver during recent tests.

Work on the amplifier circuits

is now in progress to improve the detail of the image
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The first of a series of articles deseribing a vision receiver designed and constructed in

Electronics’ laboratory, intended to serve as a flexible and comprehensive piece of labora-

tory equipment.

Details of power supply are treated in this first installment

Guarantee limit of filter |
condenser rating---"

(=
(=]
(=]

[
£
L
[
2]
(1]
b3
2]
S
(]
17
o]
|5
Q
<
[}
x
(o)
>
Q
a
-
3
Q.
+
J
(o]

0 40 50 60 70 80 90
Input RMS AC Volts

Inter- e j
On-Off | Auto-transformer
switch /25K 0130V, 60~

~ >

I

115v.00~
Pilotlamp

Hi
"/.’

, -0
100 110 120 130 140

Power Output to Bleeder; Watts

h voltage transformer
%ZOO v.séc. 120 v. pri.

0-5500
volts
output
across
143 megohms

Protective
K relay

Insulation

Fig. 4-—Connection diagram of high voltage power supply and interlock
circuit

urements indicate that an r-f signal
of about 0.2 volts is available directly
from the lead-in of the antenna, from
the Empire State transmissions.
This strong signal has proved of
great value in the development pro-
gram, but it has been discounted in
all design work, with the thought
in mind that the reader may not
be so fortunately situated. The de-
sign to be described is suitable for
operation in any location not lim-
ited by adverse signal-to-noise ratio.

Although the project is not yet
completed, the results (see front
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cover of this issue) are sufficiently
concrete to warrant publication of
the details of those parts of the
apparatus now in finished form.
Accordingly the following series of
articles has been laid out for publi-
cation in this and succeeding issues
of FElectronics.

Part I: Introduction. Design and con-
struction of high-voltage and
low voltage power supplies.
Methods of testing.

Cathode-ray  tube mount.
Bleeder circuits; brightness
and focus controls. Horizon-
tal scanning current gener-
ator. Scanning yoke.

Part II:

Part III: Vertical scanning current
generator. Synchronization
from-video separator circuit.
Vertical-from-horizontal sync
separator circuit. Syne circuit
performance and control. Use
of beat oscillator in pre
liminary testing of syne
circuits.

R-f and i-f portions of the
video and sound reccivers.
Detector, video, and audio
portions of the receivers.
Contrast control. Automatic
circuit functions.

Defects in the image, and
improper performance of cir-
cuits. Use of test equipment
in trouble-shooting and
routine testing.

Part IV:

Part V:

Part VI:

A front view of the receiver, in its
present form, is shown in Fig. 1.
The panels, reading from the bottom
up, accommodate the following
apparatus: Bottom panel, 0-to-5500
volt power supply, interlock and pro-
tective relay. Second panel, 350-volt,
250-ma. power supply for video and
sound receivers. Third panel, 300 volt,
50 ma. power supply for vertical
scanning generator, and 300-volt, 150
ma. power supply for horizontal scan-
ning generator. Fourth panel, video
and sound receivers. The controls
are, left to right, horizontal sync
amplitude, vertical sync amplitude,
contrast, audio volume, audio tone.
Above, tuning control. Fifth panel,
bleeder and sync generator circuits.
The controls in the bottom row are
horizontal scanning generator con-
trols, left to right: frequency (fine),
frequency (coarse), amplitude, cen-
tering. In the middle row the controls
are vertical scanning generator con-
trols: frequency (fine), frequency
(coarse), amplitude, peaking, distri-
bution, and centering. Top row, bril-
liance and focus. The sixth panel
accommodates the cathode ray screen,
protected by shatterproof glass plate,
while the seventh houses the loud-
speaker,

Every attempt has been made to
keep the design flexible. Exclusive
of the on-off switch, no fewer than
19 controls have been brought out
to the front panel. Separate power
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Fig. 5—Interior view of high volt-
age power supply assembly. Total
cost $57.60 at usual trade discounts

supplies have been provided for every
section of the receiver, to guarantee
a4 minimum of interaction between
scanning circuits and receiver. The
arrangement in panels Is such that
the receiver, for example, may be
removed and one of new design in-
serted without disarranging the rest
of the equipment. It is clear that
many compromises may be made with
the layout without adversely affect-
ing performance. These compromises
will be stated in the description of
cach section of the receiver,

Construction Details of the
Voltage Power Supply

High

The voltage and power limits of
the high voltage power supply are
shown in Fig. 3. The maximum volt-
age, 5500 volts, is a compromise be-
tween the maximum recommended
rating of the cathode-ray tube and
that of the filter capacitor employed.
The cathode-ray tube, an RCA type
1800 9-inch kinescope, has a maxi-
mum recommended second anode volt-
age rating of 6000 volts. On the
other hand, the cost of the filter
capacitor increases greatly when its
rating is above 5000 volts, nearly
doubling in fact between 5000 and
6000 volts. By employing a capacitor
of 5000 volts rating (guarantee limit
at 5500 volts), a satisfactory com-
promise was effected.

The interior of the
power supply is shown in Fig.

high voltage

5.
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Fig. 6—Rear view of the complete

power supply section of receiver,

showing method of connecting 110-
volt line to each unit

The total cost of the unit, at cus-
tomary trade discounts, is $57.60.
Shown in the figure are the 878 rec-
tifier tube, three transformers, the
filter capacitor and the discharge re-
lay. Two of the transformers, the 2.5
volt, 5 amp. filament transformer
(left) and the 4200-volt, 10 ma. high
voltage transformer (center) are
mounted directly on the chassis base.
The latter transformer was built to
our specifications by the Acme Elec-
tric and Manufacturing Company. At
the right is the filter capacitor, a
5000-volt, 2 pf G.E. pyranol-filled
unit, with a 5500 volt maximum
rating. Behind the condenser is the
autotransformer, which is connected
as shown in Fig. 4 in the primary
circuit of the high voltage trans-
former. The autotransformer gives a
continuous control of the d-c¢ voltage
output from less than 100 volts to
5500 volts. While not a strict neces-
sity, this variable output control is
a great convenience in experimental
work, and fits the power supply for
use with other cathode-ray tubes
whose recommended maximum rat-
ings are less than 5000 volts.

The high voltage wiring through-
out the unit is neon-sign cable in-
sulated for 10,000 volts and costs
about 3 cents per foot. The negative
terminal of the output is grounded
solidly to the chassis. This brings
the cathode of the rectifier 5500
volts above ground, consequently the

Fig. 7—Detailed view of discharge
relay assembly, shown with top of
housing thrown back

socket is supported on Ii-inch stea-
tite stand-off insulators. The filament
transformer secondary is insulated
for 7500 volts. The grounded-negative
system is employed because it per-
mits the use of a low-voltage coupling
capacitor between the video amplifier
output and the grid of the cathode-
ray tube, which is near ground poten-
tial when the negative of the power
supply is grounded.

The cost of the unit may be de-
creased by omitting the autotrans-
former and by employing an 879
rectifier tube in place of the 878.
The 879 costs about one quarter as
much, and although its maximum
r-m-s voltage rating is 2650 volts,
as against the 4200 volts applied, at
low current output it may serve with-
out too great loss in life. It is possi-
ble also to employ a tuned filter,
using two 0.03 uf capacitors and a
1500 henry choke. Such components,
suitable for 6000 volt operation are
available on the market, but their
combined cost just about equals the
cost of the 5000-volt, 2 uf capacitor.
The tuned filter has the disadvantage
that the hum-free output current is
limited to about 1.0 ma. whereas
the 2 uf condenser will supply 5.0 ma.
without objectionable ripple voltage.
Only 1.0 ma. is required in the tele-
vision receiver but the extra current
capacity makes the power supply use-
ful for other applications.

In connecting the high voltage
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transformer, care should be taken to
ground the end of the secondary
coil which is wound closest to the
core of the transformer. This places
the other terminal at high potential,
and makes use of the full insulation
in the winding. Otherwise, (if the
terminal nearest the core is not
grounded, i.e. is at high potential),
the insulation will fail in short order.
This occurred twice in our experience
before the trouble was detected.
Corona is not ordinarily troublesome
at these voltages, but may occur if
the above procedure is not followed.
Corona in other parts of the circuit
is avoided by the conventional proce-
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can reach a lethal value before the
capacitor is discharged. The precau-
tions taken in the construction of
the supply include (1) completely
inclosing the supply in a grounded
metal cabinet, (2) placing an inter-
lock on the hinged cover of this
cabinet, (3) providing a high volt-
age discharge relay over the ter-
minals of the condenser, and (4)
completely enclosing the positive high
voltage lead from the terminal of
the filter condenser to the second
anode terminal of the cathode-ray
tube in insulation adequate both from
the electrical and mechanical points
of view.

12h,
Smoothing
hok

Fig. 8—Connection diagram of low voltage power supply for audio-
video receiver, designed with other laboratory uses in mind

dure of avoiding sharp bends in the
high potential leads, and by smooth-
ing off all sharp projections in the
terminals.

In developing the power supply,
much work was done with high volt-
age transformers of the “neon sign”
variety. These have the virtue of
cheapness, a suitable transformer
being available for about $2.65, but
their regulation leaves much to be
desired. By employing an over-sized
unit and running it somewhat under
rated capacity, satisfactory per-
formance can be obtained. A unit
rated at 6000 r-m-s volts, 18 ma., has
been employed with great success,
provided that the secondary terminal
nearest the core is grounded. If such
an oversized transformer is employed
it is not necessary to remove the
magnetic shunt employed as a cur-
rent limitation device in neon-type
transformers.

Protective Devices and Interlock
Curcuit

It is recommended that no com-
promises be made in protecting the
high voltage supply. If the 5500-
volt output of the 2 puf capacitor
comes in contact with the body of
the operator, the discharge current
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The interlock adopted is simple and
direct. As shown in Fig. 5, a tubular
fuse is mounted on, but insulated
from, the inside of the hinged cover.
When the cover is closed, this fuse
engages a fuse mount, which is
mounted directly on the chassis base.
The terminals of the fuse mount are
connected directly in the 110-volt,
60-cycle line, in series with the on-
off switch. When the cover is opened,
therefore, the power is automatically
removed from the circuit, including
the hold-in coil of the discharge re-
lay described below. When the cover
is closed, the spring action of the
fuse mount acts to keep the cover
closed. In addition holes are drilled
and tapped for screws which hold the
cover closed. The fuse acts as an
overload protection during the opera-
tion of the supply, in addition to its
interleck function.

The mechanical layvout of the dis-
charge relay is shown in detail in
Rig. 7, and its connection in the cir-
cuit in Fig. 4. The relay is a con-
ventional 110-volt 60-cycle relay hav-
ing one pair of contacts which make
when the armature pulls up. The
armature itself was drilled and coun-
tersunk to take two small screws.
These screws in turn support a hol-

low fiber rod, about 2 inches long,
on the end of which is fastened a
spring strip of phosphor bronze. Sol-
dered on the ends of the bronze strip
are two large eyelets, into which are
fitted 2-inch carbon plugs taken from
the carbon electrode of a flashlight
battery. The carbon is held in the
eyelets by a pinch fit. The relay is
mounted on the top of the metal cab-
inet and positioned so that the car-
bon plugs lie directly over the ter-
minals of the high voltage capacitor.

On the capacitor terminals are
mounted stand-off insulators, which
support brass strips. On the strips
are soldered two eyelets which con-
tain carbon plugs similar to those
mounted on the relay. These plugs
are positioned so that they make di-
rect contact with the plugs on the
relay, when the relay coil is not ener-
gised. The relay motion is such that
when the coil is energised the upper
carbon contacts move vertically about
§ inch above the plugs on the stand-
off insulators. This gives sufficient
spacing to avoid arcing when the con-
denser is operating normally at 5500
volts.

The electrical connections of the
relay (Fig. 4) are such that the coil
is energised when the off-switch is
closed, and when the interlock fuse is
engaged in its holder. When so ener-
gised, the relay pulls up, opens the
carbon contacts which short-circuit
the condenser and closes the auxiliary
contacts which are in series with the
primary of the autotransformer. As
a result the high voltage transformer
is energised, but it cannot be ener-
gised unless the short-circuit is re-
moved from the condenser by the
lifting of the relay armature. When
the on-off switch is opened, or if the
hinged cover is opened, the relay coil
is de-energised, the armature falls,
power is removed from the high volt-
age transformer, and the filter capaci-
tor is discharged. The relay armature
falls by gravity, hence is positive in
action.

The stand-off insulators on the
capacitor were originally installed to
permit mounting discharge resistors
in series with the discharge path.
These resistors reduce the arcing,
and its attendant noise, but they in-
troduce an additional element of un-
certainty (since they may burn out
and leave the discharge circuit open)
and hence were omitted in the final
layout. The discharge on direct short
circuit is noisy but it gives audible

19



evidence of the fact that the con-
denser has been discharged. It is im-
portant to adjust the tension of the
phosphor-bronze spring so that the
carbon contacts seat definitely and
permanently when the relay is de-
energised. This prevents any second-
ary accumulation of charge which
might otherwise ocecur after the
initial discharge.

The experience with the discharge
relay has been highly satisfactory.
The carbon contacts seem to stand
up well, after several hundred opera-
tions, but in anyv event are easily
replaceable. One way of protecting
the contacts is to reduce the auto-
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autotransformer control advanced in
several steps to full output, and the
bleeder current recorded. The output
voltage at any bleeder current is equal
to the bleeder current at that set-
ting, multiplied by the resistance of
the bleeder. The latter value, 1.43
megohms in our case, was measured
by the corresponding values of cur-
rent and voltage at 1000 volts. The
desirability of measuring the resis-
tance at 1000 volts lies in the fact
that the carbon resistors used have
a voltage coefticient, which is thereby
tuken into account in some degree.
The maximum voltage output de-
pends, of course, on the value of the

1Sh: }
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o+300V.

Ofground)

e -9v.
| O(ground)
Buf = o+180v
15h, 0+300v

6.3v. 30.60~

Connection diagram of power supplies for vertical and hori-
The outputs are entirely

independent

electrically, making for flexibility and ease of control

transformer control to zero, and to
allow the condenser to discharge
through the bleeder resistor before
turning the receiver off. The relay
is always ready to act in case the
above procedure is forgotten, or in
case one attempts to open the hous-
ing before turning off the receiver.

Methods of Measuring the High
Voltage Output

Since the measurement of high
voltage may be an experience foreign
to many of our readers, the follow-
ing outline is given of the method
used in measuring the voltage out-
put. A d-¢ voltmeter of 1000 volts
maximum scale, was connected di-
rectly across the output of the sup-
ply, with the autotransformer control
set at zero. The voltmeter terminals
in turn fed a bleeder resistor of 1.43
megohms (made up of 14 100,000 ohm
units mounted on a laminated strip
and connected in series). In series
with the bleeder was a 0-5 ma. meter.
The autotransformer control was then
advanced slowly until the voltmeter
read 1000 volts, and the bleeder cur-
rent reading was recorded. There-
after the volimeter was removed, the
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bleeder resistance, which was accord-
ingly chosen at the value actually
used in the receiver. In making the
measurements it is important to re-
move the voltmeter, except during the
resistance measurement, Since the
current drain of the voltmeter has an
appreciable afleet on the output volt-
age. Also in measuring the resistance
value the ammeter used should meas-
ure bleeder current only, not the sum
of bleeder current and voltmeter
current.
Low Voltage Power Supplies

Three separate low voltage power
supplies, one for the audio-video re-
ceiver and two for the scanning cur-
rent generators, are provided, They
employ conventional components in
every respect. The only questions to
be answered are the voltage and cur-
rent requirements, and the type of
filtering. For the receiver, employing
a total of 16 tubes at an average cur-
rent drain of about 15 ma. per tube,
about 250 ma, at 350 volts is required.
The filtering should be adequate to
avoid appreciable ripple components.
Regulation is not important, since all
tube operation throughout is Class A.
In our work, the design was made

purposely more than adequate for the
purpose, with the idea of making the
power supply useful for other pur-
poses in the laboratory. Accordingly
the filter as shown in Fig. 8, em-
ploys a total capacitance of 32 uf and
two chokes, for swinging and smooth-
ing action. The transformer employed
has good regulation, and the entire
supply is suitable for Class B opera-
tion. The cost of this unit is $15.88.

The two power supplies for the
scanning current generators are
mounted in one panel, and are en-
tirely separate electrically. The fil-
ter in each case is a single pi-
section. The bleeders are 20,000
ohms, that in the heavy current unit
being rated at 80 watts. The 2.5-volt,
5 amp. transformer for the cathode
ray tube heater is mounted in this
supply panel. Figure 9 shows the
complete wiring diagram for this
unit, including the low voltage taps
required for the scanning generator
circuits. The total cost of the panel
containing these two power supplies
and heater transformer is $19.41.
The total cost of all the power supply
facilities described is just under 93
dollars.

No great harm is done in consoli-
dating the two scanning generator
supplies in one unit, of about 200 ma.
maximum rating. But the additional
cost of providing a separate supply
for the vertical scanning generator
is less than $5.00 and it allows the
frequency of the vertical generator to
be varied entirely independently of
the frequency of the horizontal gener-
ator without elaborate decoupling
filters. The use of one power supply
for all low voltage purposes (re-
ceiver and two scanning generators)
is precluded by the heavy current
drain, about 450 ma, which cannot be
supplied by low-priced transformers
now on the market.

Figure 6 shows the rear view of
the three power supplies. Each chas-
sis contains an outlet into which is
plugged a short connecting cord from
the rack above. The on-off switch in
the high voltage unit controls all
three power supplies, but each of
the upper units mayv be turned off
individually by the switches at the
rear of the chassis. Output leads
from the low-voltage units are con-
nected through wafer sockets and
plugs. The 5500-volt lead, made of
neon-sign cable, runs up through the
inside of the channel of the support-
ing rack, to the cathode ray tube.
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An Electronic Device

for Measuring Magnetic Fields

Fig. 1—Magnetic-field measuring tube

in operation

N the course of work involving

magnetic fields not easily calcula-
ble, the problem arose of examining
the magnitude, direction, and varia-
tion of these fields over large spaces.
Also, since a number of arrange-
ments of pole faces was to be tried,
it was desirable to have a quick, con-
venient method of exploration. None
of the methods of measuring mag-
netic fields known to the writer
seemed to satisfy the requirements
of the problem—the exploration of
large spaces quickly. A special
cathode-ray tube was designed, there-
fore, which proved to be satisfactory
not ounly for this problem but for
other problems where a quick esti-
mate of the distribution of magnetic
fields was desired. The following
brief description of the tube in its
present developmental form may
accordingly be of interest to others
concerned with the measurement of
magnetic fields.

Present methods of measuring
magnetic fields suffer from one or
more of the following limitations:
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By ALBERT ROSE

RCA Mann
Haryizon. N. J

Research and Inginecring Dept
facluring Co.. Ine..

Fig. 2—Diagram showing tube structure

1. To get the total field or direc-
tion of field at any point a series of
discrete observations must be made
from which the maximum reading is
selected. (Search coil)

2. To get the variation of field
throughout a region of space, a large
number of separate point-to-point
readings must be taken and the re-
sults plotted in order to visualize the
composite picture. (Search coil)

3. Relatively complex circuits and
calibration curves are required. (Hall
effect)

4. The method of applying alter-

nating curvent to the magnet coils
and observing the vollage in a small
pick-up coil is limited to iron-free
cireuits.

The device shown in operation in
Fig. 1 was designed to avoid the
above limitations and particularly to
give a direct visual impression of the
distribution of magnetic field in a
region of space. It makes use of the
simple law of motion of electrons
in a magnetic field: namely, an elec-
tron having a velocity of V volts in
a magnetic field of Il gausses will
describe a circle of d cms. diameter

according to the relation:
H -~ 674 :z/

Half of such a circle is shown in
Fig. 1 and was obtained by shooting
an electron beam into an electriec-
field-free space above the mesh
anode. The electron gun is mounted
just under the center of the mesh.
The magnetic field was supplied by
the horse-shoe magnet behind the
tube. The beam is made visible by
the presence of several microns of
argon in the tube. The gas serves, in
addition, two other functions. First,
according to the phenomenon of gas
focusing, the beam is kept in constant
fine focus throughout its length.
Second, the presence of gas ions pre-
vents charges from forming on the
glass bulb and, thereby, insures an
electric-field-free space above the
screen at anode potential. Figure 3
shows an enlarged view of the tube
in operation. For photographic pur-
poses the beam cross-section is
larger than need be for visual obser-
vation. A more detailed sketch of the
tube is shown in Fig. 2. The
anode and its mesh, together with
the focusing grid, are made of

(Continued on page 53)
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Volume Indicator— Attenuator

Device built by a broadcast engineer for measurements on high-gain amplifiers and trans-

mitters. Useful, also. to a public address engineer. Variable attenuator has a range of 75

db. level indicator measures as low as minus 40 db.

By S. G. CARTER

WS0C, Charlotte, N. C

AVING recently had the need

for a variable attenuator net-
work with a range of 75 db and a
level indicator capable of reading
values as low as minus 40 db, a com-
bination attenuator panel and level
indicator was constructed that may
be of interest to those having the
need for such instruments.

The attenuator and level indicator
were constructed as one unit. There
is no reason, however, why they
might not be constructed separately.

The attenuator unit makes use of
four H pads to give attenuation in
steps of 5 db. The first pad gives
a loss of 5, the second 10, the third
20 and the fourth 40 db. These
pads are cut in or out of the circuit
by means of a four pole two position
rotary switch for each pad. There
are, in addition, four pads to pro-
vide output impedances of 500, 250,
200 and 50 ohms. An additional
switch having four poles and four
positions is used to select the various
pads. The loss of the output pads
was made 16 db, the minimum loss
for a 500/50 ohm pad. A 500 ohm
output without the added 16 db loss
might be sclected through an addi-
tional tap on the output impedance
selector switch. The maximum at-
tenuation at all impedances shown
would be 91 db, the minimum 16 db.

The level indicator makes use of
a 605 as a class A audio amplifier,
a 6C5 as phase inverter, no-gain
stage, to feed the 6H6 connected as
a full wave rectifier, a 6Fb5 as a
vacuum tube voltmeter. Calibrated
attenuators are provided in the in-
put to the 6C5 first audio stage with
an input transformer designed to
bridge a 500 ohm line. Calibration
of the finished instrument was made

2

DECIBELS

Fiqg.

from a standard 500 ohm source.
There are two different attenuator
networks between the =secondary of
the input transformer and the grid
of the first audio stage. The com-
bination of the two networks gives
a variation in range from minus 20
db to plus 30 db. The meter scale
is calibrated from minus 20 db to
plus one db, giving a total range
of plus 31 db to minus 40 db.
The first section of the network
is a T type pad having taps to give
zero loss, 10 db loss and 30 db total
loss. The input and output imped-
ance of this pad is 250,000 ohms.
The second network is a potentio-
meter type volume control having
eleven taps. The loss is 2 db per

l—Scale for volume indicator.

step with no off or ground tap.

The indicating instrument is a
0-1 milliammeter. If the finished
instrument is to be used for moni-
toring service in broadcast or pub-
lic address work, the instrument
chosen should have a high speed
movement with a minimum of over-
throw. The instrument has a spe-
cial scale which allows for a com-
parative reading against percentage
modulation when used with broad-
cast equipment. Special scales sim-
ilar to the one shown can be ob-
tained from the manufacturers of
instruments.

The plate voltage for the entire
instrument is supplied by a regu-
lated power supply that will give
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constant voitage output over a wide
range of line voltage variations. Bias
for the 6F5 stage is supplied by
three Mallory bias cells having a
voltage of approximately 3.1 volts.
The potentiometer regulating the
output of the power supply is ad-
justed to give cut-off plate current
for the 6F5. This voltage will be

Short
antenna

-
-
-
-
-
-
-
-

constant of this delay action depends
on the value of C, where K, is one
megohm. Roughly, the time con-
stant shown is 0.07 seconds. Faster
action may be had by decreasing the
size of C,; for a slower action in-
crease the value of the condenser.
A capacity of 0.01 nf will probably be
the smallest value desirable while

Fig. 3—Detector suitable for measuring hum,
noise and harmonic output from transmitter

approximately 250 volts with the bias
shown.

The combination of R, and (
in Fig. 2 is such as to give a delay
on the return action of the indicator
needle of the indicating instrument
after a peak has passed: The time

0.25 nf will be as slow as desirable.
The time constant of 0.07 seconds
will be found most suitable from a
monitoring stand-point.

It being desirable, in the writer’s
case, to have both the attenuator
panel and the level indicator to-

gether, they were constructed on an
88 x19 inch standard rack panel.
Where separate construction is de-
sired, the level indicator will fit a
panel of 5% inches. A 3% inch panel
will hold the attenuator section.

Two inputs to the level indicator
were provided, the regular input be-
ing through the bridging trans-
former and S,. The switch provides
switching between the jacks or bind-
ing post and the input to the atten-
uator panel.

The second input, provided
through the switch S., gives input
through the condenser C, from a
high impedance source direct to the
attenuator networks in the first 6C5
grid. This type of input is desirable
where checks on amplifiers having
high impedance output and from di
ode rectifiers are to be made.

The values of the resistors mak-
ing up the various pads were figured
on a slide rule. They are accurate
enough for most broadcast and pub-
lic address amplifier work. For pads
of higher accuracy the reader is
referred to a paper by McElroy in the
Proc. I. R. E., March, 1935, on five
and six place tables of constants
to be employed in designing such
attenuators. The accuracy of the
attenuator steps may be checked back
against themselves

Fig. 2—Complete circuit diagram of the attenuator and volume indicator
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Calibration

The method used to calibrate the
finished unit was as tollows: with
the plate current of the 6F5 adjusted
to cutoft, the attenuator R, is ad
Justed to its sixth point, which should
be labeled “0 db”. Switch S, is ro-
tated to its center position, which
should be labeled “0 db”. A high
resistance a-c voltmeter of known
accuracy or a calibrated volume indi-
cator should be used to measure the
nput voltage as taken from a 500
ohm line. The shunt resistor, R,
should be adjusted so that the meter
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will depend on the unit used. Rea-
sonably priced units of fair accu-
racy are available and one was used
by the writer. Such units are man-
ufactured by General Radio, Daven
and Tech-Labs, and no doubt ar
available from several other manu
facturers.

The attenuator may be home-built.
The formula for determining the
values of the resistors is:
db =20 log (R,/R))
where K, — R — 250,000 ohms.
Drop 2 db per step; then 2 db/20
log (250,000 'R)).

E!!IIIHHIIIIII
Lol
N

Fig. 4—Curve to determine percentage noise, hum or

harmonic content.

For power levels divide by 2.

Voltage or current ratios read direct

indicates “0 db” for an input to T,
of 0 db or 1.732 volts.

For line impedances other than
500 ohms the corrections to be ap-
plied are shown in table 1.

When the 0 db point is deter-
mined, the accuracy of the instru-
ment may be checked back against
its various points. With 0 db input,
rotate R. to its eleventh point, which
should be labeled plus 10 db, S
should be at its third point, which
should be labeled minus 10 db, and
the meter should again show a read-
ing of 0 db. The switch S, may be
adjusted to its No. 1 step, which
would be labeled plus 20 db and R.
adjusted to the first tap. The meter
reading should indicate minus 10 db.
The 2 db steps of K. may be checked
against the meter scale to check
their accuracy.

The accuracy of the steps of K.

The input transformer should be
a high grade unit, pretferably one
with a triple alloy shield plus a static
shield between primary and secon-
dary. Such units may be obtained
from Kenyon, Ferranti, Amertran or
United Transformer. The overall
frequency response of the completed
level indicator will depend largely on
the response of the input trans-
former. One with a response flat
between the limits of 30 and 15,000
cycles should be chosen.

Practical Uses of the Instrumnent

The device has proven valuable for
making frequency runs on high gain
amplifiers and pre-amplifiers, for
checking the overall gain of ampli-
fiers, to check the overall response
of transmitters and for checking the
noise and hum level below 100 per
cent modulation. The noise and hum

level of amplifiers may also be
checked as values below maximum
output as well as the actual values
in db, where those voltages are as
lurge as minus 40 db.

The procedure in checking a trans-
mitter has been to connect its high
impedance input connection to the
output of the detector and audio
stage such as that shown in Fig. 3
With the transmitter modulated 100
per cent, some convenient reading is
made on the level indicator, using
the gain control of the amplifier of
Fig. 3 to adjust the input to a
proper level. Then with the modu
lation removed, the noise and hum
level of the transmitter is measured.
The difference between the level in-
dicator reading at 100 per cent mod-
ulation and that obtained without
modulation is the noise level below
100 per cent modulation. The curve

shown in Fig. 4 converts db into
percentage.
The attenuator network ot the

attenuator panel provides a means
of obtaining the very low values of
input desirable for making measure-
ments on high gain amplifiers, as
well as providing a means of mateh-
ing the common output impedance of
500 ohms used on most beat note
oscillators to 4¢he various input im-
pedances commonly used in amplifier
work.

The process used in making over-
all gain measurements ot amplifiers
has been to use an output from the
beat oscillator that gives some con-
venient reading on the level indi-
dator. Any desired loss can be ob-
tained through the various pads, the

Table 1. Decibel Load Conversion Chart.
Line Corr Line Corr.
Impedance Faet.db  Impedarce Faet (4l
1.00hms add 26.8 50 ohms  add 10.0
5 ‘ 251 60 “ 9.2
2.0 “ 235 75 8.2
25 “ 229 100 6.9
30 “ 22 3 125 6.0
35 21 6 150 5.2
40 20 8 167 4.7
4.5 20.4 200 3.9
50 200 250 3.0
6.0 19.2 300 2.2
75 18.2 400 0.9
8.0 17.9 500 Ref. level 0.0
9.0 “ 17 4 600 Subtract 0.8
10 “ 169 750 “ 1.8
12 16.3 1000 3.0
15 15.2 1500 4.7
20 13.9 2000 “ 6.0
25 13.0 3000 “ 7.8
30 12 2 4000 9.0
40 10.9 5000 10.0

amplifier input level then being the
algebraic sum of the pad switches
and the value of the level indicator
reading. The output level will be the
sum of the leve] indicator switches
and the meter reading.
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Fig. 1—Mechanism of the rotat-
ing-lens projector. The lenses do
not scan the image, but present
the image as a whole to the the

television camera

disc

HE ideal projection from standard

motion picture film of images for
scansion by the television pick-up
camera involves for its accomplish-
ment, consideration of the number
of pictures per second and the pic-
ture transition interval, or the time
required to change from frame to
frame. The rate of scansion of opti-
cal images for television transmis-
gion is at present 60 per second inter-
laced to give effectively 30 full lined
frames per second. The time al-
lowed for flyback between scansions
is 10% of the field scansion time,
or 1/600 second.

Motion picture film is exposed at
the rate of 24 pictures per second,
and for theatre use is so projected
by an intermittent machine, wherein
a shutter masks the light during
film movement to eliminate blur.
This masking interval is necessarily
considerably longer than 1/600 sec-
ond. Figure 1 shows the mechanism
of a 85 mm. telecine sound pro-
jector, designed to operate with a
television pick-up tube of either the
instantaneous or the storage type.
The Farnsworth dissector is an ex-
ample of the instantaneous type of
pick-up tube; the iconoscope, emi-
tron and image amplifier, examples
of the storage type. A stationary
image, or better, a succession of sta-
tionary images, is projected upon
the photoelectric cathode of the
pick-up tube in the telecine camera
(shown also in Figure 1), each im-
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Fig. 2—Relationship of selector

other frame is projected twice,
intervening
scanned three times to convert
from 24 to 30 frames per second

lens motion. Every

frames being

Optical compensator
I’ '

Selecrfor
disk
1

/1\&

O

1

New Television

Film Projector

By HARRY S. BAMFORD

Farnsworth

age having a duration equal to the
scanning time, changes from image
to image occurring only during the
scanning flyback interval.

The film moves continuously
through the film gate at 90 feet per
minute, and such motion is compen-
sated for optically to allow the pro-
jection of a stationary image, or suc-
cession of images. The machine can,
therefore, be classed as of the con-
tinuous or non-intermittent type. Op-
tical compensation is accomplished
by the motion of a lens paralle]l with
the film motion.

Figure 1 is a view of the operating
side of the telecine projector, wherein
two overlapped lens dises, upon which
are mounted 24 well matched and
highly corrected lenses, rotate to
supply the compensating lens motion.
In front of the lens discs is a spir-
ally slotted dise, which selects the
lenses in pre-determined order. Fig-
ure 2 illustrates the method of selec-
tion, in which the selector disc ro-
tates in front of the rotating lens
discs, occulting all but the desired
lens. The spiralled slot follows the

WWW.americanradiohistorv.com

Television Incorporated

lens in its downward travel and al-
lows the projection of a single frame
for a pre-determined time, after
which time the first lens is occulted
and the next uncovered to project
the following frame. The selector
disc, as shown, is slotted to allow the
projection of successive images of
such time duration that they can be
scanned alternately two and three
times with a transition interval of
less than 1/600 second. By adjust-
ment of the phase relationship be-
tween the synchronous motor driving
the telecine projector and the pro-
jector, the optical image transition
intervals are made coincident with
the scanning flyback intervals.

A Mazda incandescent lamp is
used to illuminate the film, and the
amount of light projected without
Im in the gate is in excess of 40
lumens. The projected image is
unformly bright and substantially
steady. Measurements of the pro-
jected image indicate an unsteadi-
ness not exceeding & of 1%, or in
terms of line widths, about } a line-
width at 441 lines.



Improving Regulator Performance

By shunting the regulator tube in a conventional electronic voltage regulation circuit in-

creased current output may be obtained without impairing the regulatory action. Use of

neon tubes to eliminate bias battery and increase sensitivity is discussed

By A. G. BOUSQUET

General Radio Company
Cambridge, Mass

STABILIZED voltage supply can

mean the difference between ex-
cellence and mediocrity in many an
application.  The problem of voltage
regulation is usually solved by the
use of glow discharge tubes, ballasf
lamps, saturated-core power trans
formers or a vacuum tube type of
regulator. The electronic regulator
gives excellent regulation and is suf-
ficiently flexible to qualify as a gen-
eral-purpose laboratory tool. This
system can provide a practically con-
stant d-c vcltage over a considerable
load-current range in spite of line
voltage fluctuations.

It is the purpose of this article
to suggest a simple modification for
extending the useful range of the
electronic circuit to considerably
higher load current. Table I and
Table II indicate the results that can
be obtained with the fundamental
circuit and with the modified circuit
when the load voltage is 400 volts.

Conventional Circuit Used

A schematic of the general circuit
is shown in Fig. 1. Essentially, it
consists of the usual rectifier and
filter system connected to a load
through a vacuum tube, V,, which
serves as the regulating device. The
suggested modification, not shown in
the figure, consists in shunting the
plate circuit of the regulator tube
with a fixed resistor. A second tube,
V., functicns as a control tube to de-
termine the operating path of the
regulator tube. The grid circuit of
the control tube includes a large posi-
tive bias due to the load voltage and
a somewhat larger negative bias due
to a battery. The net grid bias is
slightly negative. The system de-
pends on the constancy of the bat-
tery potential which is no serious

26

REGULATOR
f TuBE(V)

CONTROL
_ TUBE(V,)

Fig. 1-—Schematic diagram of conventional electronic requlator circuit.
Increased output is obtained by shunting the requlator tube

LOAD CURRENT (me) -

PLATE VOLTAGE

Fig. 2—The requlating range of a 2A3 triode when a shunt is employed.
Shunt values of 1000 and 5000 ohms are shown

limitation since there is no current ment in load voltage will be amplified
flow through the battery. An incre- by the control tube and will appear

July 1938 — ELECTRONICS



as a large change in the voltage
across the plate resistor A. Since
the grid bias of the regulator tube,
V., is provided by the voltage drop
in resistor A, any slight change in
load voltage will be accompanied by
a large change in the grid bias and
hence in the plate voltage of the regu-
lator tube. This is the basis of the
regulating system. Any change in
the output voltage, E.,, of the recti-
fier filter, whether due to line-volt-
age fluctuations or to a change in
load current requirements, will bring
about a corresponding change in the
plate voltage of the regulator tube
and a very much smaller change in
the load voltage. The degree of
stabilization is dependent of the gain
in the control tube circuit.

If the regulator tube is not
shunted by a resistor, it must be
capable of carrying the entire load
current since it is in series with the
load. The regulator tube functions
as an automatically variable resist-
ance, When it is shunted by a fixed
resistor, the total available load cur-
rent is increased. The plate resist-
ance of the regulator tube must, how-
ever, vary over a greater range to
obtain regulation and as a net result,
the degree of stabilization is some-
what impaired.

The voltage-stabilized range of the
load current, when there is no shunt
resistance is limited by the maximum
plate dissipation and the maximum
safe plate voltage of the regulator
tube. In addition, regulation ceases
when the grid voltage is zero.

Use of Shunt Increases Upper Limit of
Allowable Load Current

When the regulator tube is shunted
by a resistor, the allowable load cur-
rent is increased by that amount of
current carried by the resistor. The
lower limit, however, is no longer
near zero load current but becomes
the locus of the zero plate current
condition.

The boundary conditions for a
2A3-type tube when the shunt re-
sistor is 5000 ohms and when it is
1000 ohms are shown by the heavy
lines of Fig. 2. As the value of the
shunt resistor is decreased, the maxi-
mum allowable load current is in-
creased at the expense of the per-
missible regulating range.

Figure 38 indicates the degree of
stabilization cbtainable as the line
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Fig. 3—Regulation against line-

voltage changes

LOAD VOLTS

240 260
LOAD CURRENT

Fig. 4—Regulation against load-

current changes

voltage is varied when the load volt-
age is 400 volts at 260 milliamperes.
Figure 4 shows the stabilization ob-

TABLE 1

Regulation with Fundamental Circuit at 400-Volt
Load
Load Current

Line Voltage Regulation

100-130 volts 0-75 ma =40 .85 volt
105-120 volts 0-100 ma #40.75 volt
TABLE 11

Regulation with Modified Circuit at 400-Volt Load

Line Voltage Load Current Shunt Regulation

100-130 volts | 80--120 ma | 5000Q | 40 85 volt
105-120 volts | 50-135 ma | 5000 Q | 4-0.75 volt
100-130 voits | 165-170 ma | 2000 | 4-0.85 volt
105-120 volts | 130-190 ma | 200092 | 40.75 volt
105-120 volts | 235-260 ma | 1000 Q | 40.7 wvolt

tainable as the load current is varied.
The data were obtained for a recti-
fier-filter power supply of 750 ohms
output impedance and for a 6F5-type
control tube with a one megohm

VARIAC

plate resistor. The shunt resistor is
1000 ohms.

The schematic shown in Fig. 1
includes a bias battery in series with
the grid of the control tube. Some
designs"? have eliminated the bat
tery by eonnecting the control tube
grid to a voltage divider across the
load and by placing a neon lamp in
the cathode circuit of the control
tube. The neon lamp provides the
necessary constant negative bias. Dr
W. N. Tuttle of the General Radio
Company has suggested further that
a series of neon lamps be used as the
upper portion of the voltage divider
with the result that the entire varia.
tion in the load voltage appears at
the grid of the control tube. Ac
cordingly, the degree of stabilization
is improved.

Cireuit Employs Neon Tubes for Bias
and Maximum [Regulation

A circuit arrangement embodying
these modifications is given in Fig.
5. The load voltage is very nearly
equal to the sum of the neon lamp
voltages. It can be set to any de-
sired value by changing the number
of neon lamps and by replacing one
of the lamps with a 0-0.25 megohm
rheostat. The neon lamps can be
the 4-watt type which are both small
and inexpensive. If the load voltage
must be materially changed the volt-
age FE, at the output of the power
supply must likewise be changed.
This is readily done by controlling
the input of the high voltage trans-
former with a Variac or by bringing
out taps from the primary of the
transformer.

1. G. Grammer ‘Battery Performance
from the R.A.C. Power Supply,” QST, August
1937,

2. RCA Type TMV-118-B.

Fig. 5—Circuit arrangement employing neon tubes and shunted regu-
lator tube, from which the curves in Figs. 3 and 4 were obtained
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RMA Completes Television

Standards

Recent approval by RMA Television Committee of items not heretofore standardized

involves adoption of serrated type of vertical synchronization pulse, negative modulation,

constant black level and “equalizing pulses”

ROGRESS  toward commercial
television took a decided step
forward on June 3, 1938, when the
RMA Television Committee voted
approval on the remainder of the
items which complete the list of
recommended television transmission
standards for the United States.
Hundreds of radio engineers now
engaged in the sound broadcast field
will design and construct the tele-
vision equipment of the future, and
1t is for them that this article lists
and explains brietly the standards.
For several yvears the RMA Tele-
vision Committee has been working
toward the formulation of not only
a single set of standards, but the
best standards from the practical
operating standpoint, for our coun
try. To arrive at these has required:
first, the joining of various active
television engineering groups
(whether RMA members or not) into
a united body, working for a common
cause,; second, a great deal of en-
gineering, experimentation and field
testing by individual companies, fol-
lowed by an open discussion of the
results, and, finallv, conferences in
which standards, having in most
cases the unanimous approval of the
Committee, were formulated. These
standards have been approved by
the RMA Board, in spirit. Thev may
be altered in wording before trans-
mission to the Federal Communica
tions Commission for approval.

Complete List of Standards

In the paragraphs that follow,
relating to standards, brief explana-
tions are offered where necessary.

Number of Lines per Picture

It is recommended that there
should be 441 lines per picture (or
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By ALBERT . MURRAY

Acting Chairman, R Television Committee
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Fig. 1—(above) Typical television

channel. Fig. 2-—Recommended

channel for single-sideband trans-
missions

Flwmi't_'li °
96 IOB'Megqcycles

258 282 294 Mc.

Other services

I Television

Fig, 3-——Arrangement of television
channels in u-h-{ spectrum
frame). This number of lines is
necessary to approach home motion
picture quality. The exact choice of
441 was dictated by these factors:
(1) The tvpe of interlacing specitied
requires an odd number of lines;
(2) To simplify the generation of
svnchronizing signals at the trans-
mitter it is preferable that the
number have simple factors, for
instance for 441 lines we use

3x3xTxT.

Frame Frequency

frequency of 30 per
per

A frame
second. a field frequency of 60

second, interlaced, is recommended.
(A frame is one complete picture. A
field is a single complete scan.) The
frame and field frequencies were
chosen to be high enough to eli-
minate flicker completely. The exact
number was chosen because, being a
multiple of the 60 cycle supply fre-
quency, hum difficulties can be eco-
nomically avoided. In the United
States the majority of the supply
systems are 60 cycle. Interlaced scan-
ning is practically a necessity when
flicker is to be avoided and a 441-
line picture is transmitted in a chan-
nel 6 Mc. wide. An interlace ratio of
2:1 was selected to secure the bene-
fits of interlacing without sacrificing
picture quality.

Aspect Ratio

An aspect ratio of 4:3 is recom-
mended to conform with existing
motion picture practice.

Polarity of Transmission

It is recommended that a decrease
in initial light intensity shall cause
an increase in radiated power. This
means negative transmission (or
modulation) is used.

Channel Width

Television channels should not be
less than 6 Mec. in width. With lim-
ited space 1n the radio spectrum
available for television service chan-
nels must necessarily be limited in
width to permit the greatest possible
number of simultaneous programs to
be broadcast. However, each chan-
nel must be wide enough to allow
sutticient information to be trans-
mitted to reproduce a picture of suf-
ficient detail to have lasting enter-
tainment value. To transmit the full
information arising from the scan-
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ning of a 441-line picture, a channel
wider than 6 Mec. is necessary unless
single side-band operation can be
accomplished. See Figs. 1 and 2.

Television and Sound Currier Spacing

It was previously the recommnienda-
tion of RMA that the sound and pie-
ture carriers be separated Dby
approximately 3.25 Mc. (See Fig. 1.)
In view of recent developments, how-
ever, it is the recommendation of
RMA that the sound and picture
carriers be separated by approxi-
mately 4.5 Mc. This standard shall
supersede that of “approximately
3.25 Mc.” as soon as single side band
operation at the transmitter is prac-
tical. (See Fig. 2.)

Sound Carrier and Television Carrier
Relation
It is recommended that in a tele-
vision channel the sound carrier
shall be at a higher frequency than
the television carrier.

Position of Sound Carrier

It is recommended that the sound
carrier in the television channel be
located 0.25 Mec. lower than the upper
frequency limit of the channel. See
Figs. 1 and 2.

Percentage of Television Signal De-

voted to Synchronizing

It is recommended that if the total
amplitude of the composite television
signal is taken as 100% not less than
209 shall be used for synchroniz-
ing pulses. It is a television axiom
that picture synchronism must be
maintained even to the point where
the picture signal is too weak to pro-
duce a usable image. Therefore,
sufficient transmitter amplitude must
be assigned to synchronizing — but
more than this is not economical of
power.

Transmission of Black Level

It shall be standard in television
transmission that black in the pic-
ture be represented by a definite car-

Horizisynch. g
signol/~ < pulses signol
LR A f___A_-‘\
Black leve/

W/E fe leve/ x
~~Video signal

£qualizing Vert. s _yn.cﬁ\,

TABLE 1.
Specifications for RMA Synchronizing Signal

Pulse Number Duration Spacing Position
1. Horiz. sync 0.08 H. | H
2. Equalizing 6 before 0.04 H. (max)* | 0.5H Alternate pulses 1in
6 after ' alignment with
Vert. pulse Horiz. Pulse
3. Vertical Sync 5 0.43 H. (min)* [0.5H Alternate pulses in
0.46 H. (max)* alignment with
Horiz. Pulse
4. Blanking — Horiz. . 0.15 H. 1.0H Tip leads Horiz.
| | Pulse by 0.01 H.
5. Blanking — Vert. 0.07 V.t (min)# | 1.0 V] | Tip ledds first Vert.
0.10 V.| (max)#} | Sync. Pulse by 3 H
| min) 4 H (max).
NOTE A. Sequence of Transmission Sync. Pulses L it

Blanking Pulses

NOTE B. Wavefront of Pulses 1, 2 and 3 have time of rise equal to time of fall which is 0.005 H.
NOTE C. Amplitude of Pulses 1, 2 and 3 are equal.

* Measured at base of pulse in terms of 1I, which i

the next.
4 Measured at tip of pulse.

the time from the start of one line to the start o

1 V — Time from start of one field to start of next field.

rier level, independent of the light
and shade in the picture. It is high-
lv desirable to maintain the black
level at a definite value, as men-
tioned below.

Synchronization

It is the recommendations of RMA
that the synchronizing signal consist
of the wave forms shown in the offi-
cial RMA print, available later. Un-
til the official print is ready the syn-
cihronizing signal is placed before
the reader in two forms. If the read
er wishes to construct equipment to
generate the signal he should refer
to Table 1, where the specifications
and tolerances are listed. Figure 4
is for the purpose of explanation. It
is a simplified diagram.

Note that the video signal is inter-
rupted for brief periods at the end
of each seanning line. During these
periods horizontal synchronizing
pulses are transmitted. At the com-
pletion of each picture field the video
signal is interrupted for a longer
period, during which the vertical
synchronizing and the equalizing
pulses are transmitted. These inter-
ruptions are accomplished electrically
by horizontal and vertical “blanking”
signals, respectively.

Equalizing
pulses™ 7'
’—_A—\ R |

qHoriz. syn ch:
signa,

The fixed level of the blanking sig-
nals represents black in the picture,
and is the dividing line between video
and synchronizing signals, as shewn:
in Fig. 4.

The horizontal pulses serve to
start each scanning line at the re-
ceiver. The vertical synchronizing
signal starts each new picture field.

To maintain horizontal synchron
ism during the vertical signal the
latter is serrated so that the wave-
fronts of the serrations act to pro
duce horizontal pulses. The serrations
are spaced one-half the interval be-
tween normal horizontal pulses. The
reason for the use of twice as many,
serrations as necessary for horizon-
tal synchronization is to make iden#
tical the vertical synchronizing sig-i
nals belonging to odd and even fields.
Identical vertical signals are essen
tial for proper interlacing.

Equalizing pulses are used before
and after the vertical signal. They
are of particular importance to re-
ceivers where vertical synchonizing
circuits employ integration. One-half;
horizontal interval spacing is neces-
sary between these equalizing pulses
in order that the integrated vertical
signal for both odd and even fields

(Continued on page 33) ,

Horizonta/

blankin 9( Synch.level -

X BlackJeve/

Vertical blanking - -=---=-======nv==<boosio o

White fevel

Fig. 4—Simplified diagram of the waveform of the recommended synchronizing signal. Details are given in Table 1. above
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Frequency in Kilocyeles

Antenna Height in Feet

OR many years the mode of oper-
Fation of an antenna was expressed
as a ratio of operating wavelength
to fundamental wavelength (X3/)0).
Gihring and Brown' have said that
it is betlter to describe the antenna
in terms of its height, a, measured
in wavelength as e/} and expressed
tn degrees as G 360 a/A. As a
result, later articles dealing with
vertical antennas have expressed an-
tenna height in electrical degrees.

The purpose of the chart is to
determine quickly antenna height in
feet when the mode of operation in
degrees and the frequency in ke, are
known, or to determine the mode of
operation in degrees when the an-
tenna height in feet and the operat-
ing frequency are known. The chart
is based on the equation Hyce
2733.9G/ke  which  was derived
from G = 36%a/), in which a is the
antenna height in meters and X is
the free space operating wavelength
in meteni.

Examples of Chart Use

A station operating on 750 kc.
wishes to construet an anti-fading
antenna. How high will the tower
be? An anti-fading type antenna
fias length between 180° and 230° de-
pending on the tower shape and soil
conductivity."* Assume a 200° an-
fenna is required. The 200° curve
of the chart crosses the 750 kc. or-
dinate at approximately 730 feet,
the actual value being 729.04 feet.

30

600 700 800 900 1,000 1,100 1,200 1,300 1,400 1,500 1,600
l l | Chart for converting values
' == used in expressing antenna
4__;“_ e —— height
A 1
— =
= r

Computing Antenna
Height

By C. C. JINKS
Technical Dept., WJR

A station operating on 920 ke.
has a vertical antenna 400 feet high.
What is the mode of operation?

The 920 ke. abscissa of the chart
crosses the ordinate corresponding to
400 feet approximately at the 185°
curve. The equation gives G as
134.6° for the above condition. This
antenna is known as a 3/8 antenna.

In determining the mode of opera-
tion of an existing antenna it must
be known whether or not the an-
tenna is sectionalized or has a ca-
pacity top, sometimes referred to as
a “hat”. Either type has the effect
of increasing the effective electrical
degree length over that correspond-
ing to the actual tower height.

The chart is useful in obtaining
a general picture of the top loaded
and sectionalized antenna. Suppose
for example a station operating on
670 ke. wishes to construct an anti-
fading type antenna but the proxim-
ity of a commercial airline restricts
the tower height to 500 feet. What
electrical degree length must be made
up by an inserted coil or a capacity
top? (Assume an optimum tower
height of 200°.)

The 200° curve crosses the 670 ke.
ordinate at approximately 815 feet,
the actual value being 816.09 feet.
But the station location limits the
tower height to 500 feet. ¥rom the
equation it is found that 500 feet
at 670 ke. corresponds to 123 elec-

trical degrees. Thus an inserted coil
or a capacity top or a combination
of both corresponding to 200—123 or
77 electrical degrees must be used.
Brown® has dealt at length with the
sectionalized and top loaded antenna.

The chart and equations may also
be used in determining the spacing
of the elements making up a broad-
cast band directional antenna. The
element spacing is usually given in
electrical degrees. These may be
quickly converted by the chart into
feet when the operating frequency
is known. As an example, how far
apart are the towers of a two-ele-
ment directional antenna operating
on 550 kc. when the desired pattern
requires a 45 degree spacing?

The 45 degree curve of the chart
crosses the 550 kec. ordinate at ap-
proximately 223 feet, the actual
tower spacing as obtained from the
equation is 223.68 feet.

Tower heights given in fractions
of a free space wavelength may be
converted into degrees by multiply-
ing by 360. Likewise tower heights
given in degrees may be converted
into fractions of a wavelength by
dividing by 360.

* Gihring and Brown, “Tower Antenna for
Broadcast Use.'” Proc. I.R.E., vol. 23, pp. 311~
356 : April, (1935).

7 S. Ballantine, *High Quality Radlo
Broadcast Transmission and Ieception,”
Proc. I.R.E., vol. 22, pp. 616-629; May,
(1934).

% G. H. DBrown, “Broadcast Antenna,”
Proc. I.R.E., vol, 24, pp, 48-81; Jan. (1936).
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Measuring Four-Pole Networks

A practical circuit method of measuring the phase-shift, current and voltage ratios of an
o I )

four terminal circuit, when terminated in any impedance, useful for checking calculations

and improving performance

UCH has been written about

the theory of 4-pole networks
but very little information has been
published about the method of check-
ing these calculations by measure-
ments. Current ratios can, of course,
be obtained by means of thermo-
couple measurements or other types
of a-c meters but the phase rela-
tions betwgen various pairs of poles
associated with a network have al-
ways been difficult to measure.

The following method will provide
an accurate means for obtaining the
phase shift, current ratio and voltage
ratio of a 4-pole network when ter-
minated with any impedance.

Case I, a transformer.

In making measurements on an
iron core transformer care must be
taken that the flux in the core re-
mains at the particular value at
which the characteristics are desired.

The connections are shown in Fig.
1 and Fig. la, on the reverse side.

A-B and C-D are the terminals to
which the 4-pole network is con-
nected. Zy is the terminal imped-
ance connected across C-D. Zy is
the balancing impedance which con-
sists of either a variable resistance
in series with a variable condenser
or a variable resistance in series
with a variable inductance.

The switch S. is closed. Energy
is supplied from an oscillator O and
the output is adjusted by the resist-
ance R until the desired current is
shown in the ammeter A. Then Zy
is adjusted until no sound is heard
in the receiver. This may require a
change in the reverse switch. This
also may require a readjustment of R
to keep the current constant.

Second—open the switch S. and
measure the impedance looking into
E-F with an alternating current
bridge using the same current as
shown in the meter A as was used
in the first test. Call this imped-
ance Z%®,

By J. L. CLARKE

Bell Tclecphone Company of Canada
Montrcal

Then Z% = ‘1/‘ (from second test (1)

1

and I.Zy\=I.Z, (from first test) (2)

where I, is the current through the
impedance Zy,

but I.Za=V, ... (3)
hence Z. ' effective mutual im-
pedance ...................... (4)

(Note the effective mutual impedance
in an iron core coil varies with the
core flux and terminal impedance)
I« Z

I Z: .. (B)
Since Z. and Z; are vectors Eq.

From Eq. (2) we get

HEAVY ELECTRONS FOUND
IN SUBTERRANEAN
TUNNEL

In a tunnel 50 feet below Chicago’s

streets, Dr. A. H. Compton has
detected the presence of barytrons,
the heavy electrons which are
found in cosmic rays, proving their
extraordinary penetrating power

(5) gives the current ratio and also
the current phase change.

From Equations (1), (3) and (5)
we get—
Vo Zn
Vi Z%

Since Z, and Z%. are vectors, Eq.
(6) gives the voltage ratio and the
voltage phase change.

Further if r, is the resistance of
the primary winding and 7. is the
registance of the secondary winding
the iron loss in the transformer is
given by:

Loss I1°(r.p.Z%) — I°(r.p.Z.)
I.°r Lr (D
where I, and I, are the magnitudes
of the currents and r.p.Z signifies the
real part of the impedance Z.

Case II. An unsymmetrical network,
see Fig. 1 and Fig. 1b. A similar
procedure to that recounted for Case
[ will give the voltage and current
ratios and the power loss also the
voltage and current phase shifts in
the networks under any terminating
condition and at any frequency at
which the test is made.

Case 111 A symmetrical network,
see Fig. 2a. In this case the same
tests are made but the circuit is ar-
ranged as in Fig. 2.

The transformer T is a high im-
pedance transformer that changes
the impedance of Zx only slightly and
i3 used for potential balance only.

The switch S; is open.

R, is a high resistance and P ig
amplifier.

This circuit may be used with a
transmission line as in 2b. In this
case the line is looped back to the
point of measurement and by making
measurements with the line looped
back at several different points, the
current ratio and phase change may
be measured for each case.

The circuit may also be used to
measure the voltage ratio and phase
relation of the input circuit and feed-
back circuit of a feed-back amplifier.
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Four-Terminal Impedance

Measurements

By J. L. CLARKE
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IL.R.E. Convention, 1938

(Continued from page 13)

The surface noise is 55 db below
the maximum recorded signal, the
frequency response is substantially
flat to 9000 cycles, and the records
may be played 100 times without
loss of fidelity or increase of noise.

Several papers on transmission
lines were given. Carl Dietsch de-
seribed construction details of NBC
lines. Losses caused by conductor re-
sistance, leakage and radiation were
shown as a funection of frequency.
Currents induced by single open wire
lines in a neighboring line were cov-
ered by A. Alford who described the
use of coupled transmission lines to
provide suitable line terminations so
that a single antenna may be used
for multiple frequency operation.

In a paper on the design and test-
ing of insulators for use with co-
axial lines, W. S. Duttera described
measurements to determine the fac-
tors affecting the arc-over voltage for
insulators for use in coaxial trans-
mission lines at broadcast frequen-
cies. The power handling capabili-
ties of the transmission lines were
determined to a large extent by the
maximum allowable voltage. A de-
sign was derived which is mechan-
ically strong and in which the cur-
rent density is approximately uni-
form throughout the insulator. This
insulator consists of a circular cera-
mic hub with a concentric core for
the center wire. The insulator is
fairly thick near its center or core
and tapers off to a relatively thin
edge. Both the inner and outer cir-
cular edges are coated with a de-
posit of conducting material.

R-F Voltages Encountered by Antenna
Insulating Material

A knowledge of the r-f voltages
in the insulation of broadcast tower
antennas is important to the design
engineer, since too large a factor of
safety may add unduly to the power
cost. In George H. Brown’s paper at-
tention is first given to the base in-
sulator voltage.

It was shown that the voltage
across the insulator at the base
of the tower varied from about 100
volts to approximately 3,000 volts
for broadcast stations operating with
powers as great as 50 kw. In the
case of WLW operating at 500 kw,
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the voltage across the insulator was
approximately 13,000 volts.

It was shown that for one tvpe
of installation, the voltage across the
guy wire insulators vavied from
about 150 to 500 volts. For another
type of tower the voltage across the
guy wire insulators was approxi-
mately 300 volts minimum and 1,100
volts maximum for 50 kw installation.
Through proper proportioning of
guy wire lengths, the voltage across
the guy wire insulators due to the
radiated fields may be kept less
than 1,000 volts. so that here again
the insulation problem need not be
serious. An important consideration
in the case of guy wire insulators,
however, is the voltage built up
across it as a result of statie charges.
These static charges may initiate a
condition of arcing which might
easily be maintained by the normal
r-f field voltage across the insulator.

It was pointed out that for an-
tennas of approximately 16 wave-
length and for powers up to 50 kw,
the electrical requirements on the
base insulator were not very strenu-
ous. Short guy wires were desirable
and small strain insulators were
suitable for use in the guy wires up
to and including powers of 50 kw.

Deviation of Short Radio Waves

C. B. Feldman, Bell Telephone
Laboratories, delivered a paper re-
vealing that propagation of short
radio waves from England to New
York has been found to involve
many anomalous effects. Studies
have been made of transmission from
Rugby, directed toward New York,
and of broadcasts from Daventry,
using various transmitting arrays.
Three multiple unit steerable anten-
nas located at Holmdel, N. J., experi-
mental receiving station of the Bell
Telephone Laboratories have been
used. One of these is the end-on
“musa” described in a recent paper
by Friis and Feldman, in the Proc.
I.R.E. for July, 1937. The other two
are broadside musas steerable hori-
zontally to permit exploration in
azimuth. The B.B.C. antennas, to-
gether with the British Post Office
transmitting antennas in use on the
London-New York radio telephone
circuit have provided simultaneous

WWW-:.americanradiohistorv.com

comparisons which are, to a Iimited
degree, representative of the etlects
of steerable transmitting directivity.

Among other eflects it was found
that when the transmitting antenna
directivity is appropriate propaga-
tion often takes place in two paths
sutliciently difterent in azimuth to
be separable by one or the other
of the broadside multiple unit steer-
able antennas.

Substantial deviations to the north
of the great circle course have been
rare. Southern deviations appear to
be associated with  ionosphere
storms. In storms of moderate sever-
ity, southern deviations appear with

noticeable consistency, even on
Rugby transmission, directed to
New York. Under such circum-

stances Daventry transmissions to
the West Indies have been received
much better with a low gain broad-
side musa steered 60 degrees south
of the great circle, than a transmis-
mission in the same waveband di-
rected nearly to New York and re-
ceived with a rhombic antenna di
rected toward England.

In a paper presented by Dr. N.
Smith, T. R. Gilliland and S. S. Kir-
by of the National Bureau of Stand-
ards propagation data covering a
wide range of frequency and dis-
tance were given in graphical form
and the use of these curves to deter-
mine the optimum frequency of
transmission between two points was
given. By correlating these curves
with magnetic storms and height of
the ionosphere layer, it is expected
that it will ultimately become pos-
sible to predict weeks or even months
in advance the optimum frequency
to use over any transmission path.

The effects of turbulence and in-
creased virtual heights during iono-
sphere storms, which produce poor
and erratic sky wave transmission at
a higher frequency were discussed by
the authors mentioned above. The
effects of ionosphere storms are more
pronounced at the higher latitudes.
The effects of ionosphere disturb-
ances in a region where reflections
take place were illustrated by means
of transmission data taken during
the magnetic storm of May 10-12,

Wideband Propagation Characteristics

A paper by R. W. George, RCA
Communications, described the
studies entered into as part of the
televigsion field tests to determine
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data on the ether path. It was dem-
onstrated that signals reflected from
buildings and other large objects in-
troduce distortion in the received
signal because of their relative time
delay and phase relation. This dis-
tortion is especially evident in the
form of blurred and multiple images
in television reception. Data on the
relative merits of vertically and hori-
zontally polarized waves transmitted
from the Empire State Building were
obtained at the two frequency ranges
of 81 to 86 Mc and 140 to 145 Me.
The radiated power was about 750
watts at the lower frequency and 68
watts at the higher frequency band.

Receiving antenna locations were
chosen which might be considered
suitable for a television antenna. In
some cases, such as on the roof of
the RCA Building, measurements
were made at several antenna posi-
tions.

Geometric means of the maximum
to minimum field strength ratios for
each polarization and {frequency
range indicate that the indirect, in-
terfering signals were from 10 to 20
per cent stronger at a higher fre-
quency and were strongest with ver-
tical polarization at both fre-
(quencies.

Measurements using cireular pol-
arization were made at three types
of locations using the 81 to 86 Mec
transmitter. These locations were,
South of Newark Airport in a clear
area, in the roof of the 75 Varick
Street Building and from a north
side window on the 26th floor of the
Woolworth Building. To obtain rela-

urements of both horizontal and ver-
tical polarization were made con-
secutively for direct comparison.
The summary of these measurements
showed circular polarization to be
in general less desirable than hori-
zontal and possibly somewhat more
desirable than vertical polarization.

One conclusion substantiated by
the data is that vertically polarized
waves are propagated along indirect
paths more efficiently than are hori-
zontally polarized waves. The rela-
tively large differences observed be-
tween direct and indirect paths show
that the reflecting objects involved
must generally have been the vertical
walls of buildings rather than their
roofs or ground.

Communication by Phase Modulation

Practical methods of generating
and receiving phase modulation open-
ing up the possibilities of using
phase modulation as a communication
system were described by Murray G.
Crosby of RCA Communications, A
new receiver was described which
uses an off-neutralized erystal filter
and provides a simple practical re-
ceiver which has not been hereto-
fore available for phase modulation.
Other methods of reception were
described.

Propagation tests conducted be-
tween California and New York in-
dicate that the propagation charac-
teristics of phase modulation are
substantially the same as those of
amplitude modulation. The author
showed that the signal-to-noise ratio
of the output of the phase modulation

tively accurate information, meas- receiver is equal to the product of
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i : i ‘
|
wg 4'dlam.coaxial
5 o e
o= J"diam. coaxrol!
O_E) ——remme
[ E2 2"diam. coaxial ""{""
[ e Sp———
| £ 210 o : |
Y i 0 /94 aram. coaxral :
|+ T e e ;
82 " i L
[P 8 cham. coaxial pedtr==g=1=4 |
| 8" S S P W~ T Y] *Open 4-wire line
u-)-.q_) 2, v .
| "o% Ve diam coaxiol
| %5
Qo 100
o< 0. 600

| 10 100
Power Transmitted to Antenna in Kw., Frequency 550 to 1500 Kc.
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paper by Carl Dietsch of N.B.C., delivered at L.R.E. technical session on
transmission

the phase deviation in radians and
the carrier-to-noise ratio.

The main advantage obtained by
the use of phase modulation is
realized at the transmitter. For a
given complement of tubes in the
tranemitter, practically four times
the carrier power output can be
realized by phase modulation as can
be obtained with amplitude modula-
tion and this gain of 6 db is fully
realized in terms of receiver signal-
to-noise ratio. The main difficulty
encountered at the transmitter is in-
creased susceptibility to the intro-
duction of a-¢ hum.

The receivers are somewhat more
complicated than those for amplitude
modulation and the chief difficulty
of the receiver is the increased sus-
ceptibility to microphonics in the
oscillator tube. In the oscillator
of a superheterodyne receiver,
receiving a signal in the vicinity of
10 Me, the microphonics produced
by a person walking around in the
room are strong enough to be only
a few decibels less than the receiver
output, due to full modulation. This
susceptibility requires special treat-
ment of the high frequency oscillator.

Selection of broadcasting trans-
mitter locations, according to Wil-
liam B. Lodge, is governed by many
factors. A Dbroadcasting station
should provide satisfactory reception
to as many homes as possible.
Most of the engineering consid-
erations which determine the station
performance and coverage may
be treated analytically. However,
ability to serve a large audience is
greatly affected by the excellence of
the transmitter location selected,
and this selection must be governed
by experience and by intangibles not
subject to calculaticn.

Although 10 mv/m may appear
adequate in some cities, experience
has shown the desirability of build-
ing a transmitter which will deliver
50 mv/m in the congested areas.
In rural communities, one-half
mv/m is generally acceptable. In resi-
dential areas, 2 to 5 mv/m is
often adequate, although in some in-
stances 25 mv/m is insufficient to
overcome local electrical disturb-
ances. Industrial centers and office
building areas are the most difficult
to serve, and in cities where the
population exceeds 100,000 it is de-
sirable to place a 25 to 100 mv/m
signal in the business district.
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Initiative —Resourcefulness —Cooperation
to advance the interests
of the industry

TYPe PR.25 25 WATTS (ACTUAL SIZE)

ONLY 160° C. TEMPERATURE RISE AT 1/4
OF FULL ROTATION ON RATED LOAD

The 25 watt rating of these unique, All Metal IRC Rheo-
stats is based on a hottest spot temperature rise of only
140° C. with power distributed over the entire element.
This same rating applies for as low as 25% of full rotation
with only a minor temperature rise increase to 160°C. In
other words, the IRC 25-watt rating means exactly what it
says. You can use IRC Rheostats up to their full rated
load without excessive temperature rise.

New standards in heat dissipation as well as uniform
distribution of heat over the entire element regardless of
what percentageofit is used, are madepossible by the exclu-
sive IRC all metal construction. Even the resistance element
is wound on an insulated aluminum core. In size, these
new rheostats are no larger than ordinary 25-watt units.

Engineering data, catalog or samples to your specifica-
tions gladly sent.

INTERNATIONAL RESISTANCE COMPANY

463»NQRTH BROAD STREET. PHILADELPHIA, PA
In Canada, 187 Duchess Street, Toronto, Ontario

MAKERS OF RESISTANCE UNITS OF MORE TYPES, IN MORE SHAPES, FOR
MORE APPLICATIONS THAN ANY OTHER MANUFACTURER IN THE WORLD
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TUBES AT WORK

W BZ engineers searching out a new home
with a balloon. a new method of receiving
and identfving manyv stations simultane-

ously. and a new tube duet for tuning indi-

cation are i the electronie news this month

Balloon Antenna Explorers

New Location for WBZ

BEHIND THE RECENT application of the
Westinghouse Company to move the
WBZ transmitter from Millis, Mass. to
Hull, Mass. is a long series of tests
conducted by engineers to obtain data
on a more suitable location. The town
of 1Tull has several miles of sea water
between it and the mainland, and the
salt marsh of the proposed location
makes for a very high antenna effi

ciency. In order to prove the point, a
test was made with a so-called kite
balloon. The balloon, hydrogen filled

to a capacity of 1700 cu.ft.,, was held
aloft at a height of 250 ft. by a copper
wire which acted as a quarter wave
antenna. During a period of approxi
mately two weeks many field intensity
measurements were made throughout
the coverage area. As a result of these
tests, the application claims that much
better service can be given to a larger
population from the Hull location than
from the present Millis location. If the
application is granted, a directional
antenna consisting of two vertical 500
ft. towers, space one-quuirter wave
apart and excited with equal antenna

Supporting a quarter-wave vertical
wire, this balloon indicated a new
and better location for WBZ
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currents at 90 degrees out of phase,
will be employed. The result signal
strength in the direction of Boston will
be that corresponding to 100 kw., as
agamst 50 kw. with a non-directional
svstem.

“Panoramic Reception’™ shows
Promise in Radio Navigation

THE EDITORS ARE indebted to Marcel
Wallace, consulting engineer of New
York and Paris, for the following infor-
mation concerning his system of pano-
ramic reception. In brief this system
makes use of a radio receiver which
is tuned periodically from one end of
a given band of frequencies to the
other, by some such system as a motor
driven condenser, at a rate of per-
haps 30 times per second. In such a
system, the receiver does not reveal
what message each station in a given
band of frequency is sending, but it
does reveal the relative signal strength
and frequency separation of all the
stations within the band. This infor-
mation may be put to considerable use
in the problems of radio navigation.

To allow a simultaneous indication
both of signal strength and frequency
separation, a cathode ray tube is used
as the indicator. The vertical deflection
plates of the tube are connected di-
rectly to the output of the receiver, and
thus indicate relative signal strength.
The horizontal plates are connected to
a source of sweep voltage which varies
periodieally with the change in fre-
quency of the receiver, so that the hori-
zontal axis is one of frequency. Con-
sequently patterns of the type shown
in the illustrations are obtained from
the screen in the tube, each ‘“hump”
in the pattern representing a station
whose signal strength and frequency
are determined by its height and posi-
tion on the screen, respectively. Aural
reception of the signals has little mean-
ing, unless the frequency of an auxil-
jary oscillator is changed at the same
rate as the frequency of the antenna
tuning circuit, as in the conventional
superheterodyne. By varying the fre-
quency interval between such an oscil-
lator and antenna circuit, any one
station in the receiving band may be
selected for aural reception and identi-
fication thereby established.

A simplified circuit diagram of such
a receiver is shown in Fig. 1. The

WWWwW.americanradiohistorv.com

motor driven shaft operates condenser
C. and at the same time operates a
commutator switch, which discharges
the condenser C. periodically thus pro-
viding the requisite sweep voltage on
the horizontal cathode ray tube plates.

The application of the panoramic

Fig. 1-—Simplified diagram of “pan-

oramic” receiver

system of reception to radio navigation
involves a receiver using a loop an
tenna. The terminals of the loop an-
tenna are reversed periodically and at
a fairly rapid rate of speed. Simul-
taneously the terminals of the vertical
deflecting plates of the cathode ray
tube are reversed. Consequently two
sets of station ‘“images” appear, one
above and one below the horizontal
axis, but due to the persistence of
vision, both images appear simultane-
ously. Now if the loop is rotated about
its axis, the vertical height of the
several “humps” on the cathode ray
pattern will change according to the
direction of the station with respect
to the loop antenna. Even if the loop
is allowed to remain in one fixed posi-
tion, it is possible to determine the
direction of several stations being re-
ceved simultaneously. For example,
in Fig. 2 is shown the pattern of a typ-
ical loop antenna, the dotted curve be-
ing that of the reverse dots occurring
when the loop terminals are reversed.
Stations lying within the sector A ap-
pear equally above and below the hori
zontal axis of the pattern, while those
in region B appear higher on one side
than on the other. Those occurring in

Examples of cathode-ray reception
“panoramas’’. The band covers 250
ke., centering around 15 Mc. Four
stations, two interfering are shown.

The lower picture shows an in-

crease in strength of the station at

the left, a decrease of that on the
right
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Photograph of a high-speed transient taken with -
326C Cathode Ray Tube. Fundamental frequency of
oscillation is 1 megacycle, with 3 megacycle com-
ponent showing. Vertical line (right) represents a
spot speed of 63 Km/sec. on screen of tube.

Actual photograph showing 3 sinusoidal
traces, taken with 330C Cathode Ray
oscillograph

i ;.‘“t F

y They'll give you the whole story
on ''split microsecond”’ phenomenal

ERISTICS e}
To meet t.oday's exacting requirements in 330 TYPE:’;,__ |
the field of time and frequency measure- ;31 T6 |
ments, you need Western Electric’'s im- 18
proved Cathode Ray Tubes. They assure 18 50\;0“;.
the quality performance that helps you get 5.0 Vol 0103550616 Volts

0.55 Amps: 1

the whole story. 1000-5000 Volts

The study of such ‘'split microsecond”’
phenomena as that illustrated above, re-
quires a tube combining high intensity
with a sharply defined pattern. This photo-
graph also shows the value of Cathode
Ray Tubes as recording instruments — fur-

80 Vo\ls“nch

g0 Volts inch

325C, 326C 33_03

e

nishing permanent records of phenomena.

For observation and recording of 2 or 3
simultaneous phenomena, Western Electric's
330 series three trace tube is unique. It
permits on-the-spot comparisons, showing
phase relations and relative magnitudes.
You'll find it useful in studying many
problems.

GrbiRk 7
¥ GraybaR

Western

Canada and Newfoundland: Northern Electric Co., C A T H o D E R A ' ‘ T U B E s
Ltd. In other countries : International Standard Elec-

tric Corp.

Distributors:
Graybar Electric Co., Graybar Bldg., New York. In
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region C appear only on one side
of the horizontal axis. In this manner
when several stations are received sim-
ultaneously, and are identified by their
frequency or aural monitoring, it is
possible to determine their direction

1
{
|
{

Fig. 2 — Direciional pattern of
commutated loop

Photo by courtesy of QST

loop. By rotating the loop, the exact
speed of flight makes it desirable to
ploy
em o able distance, between bearings.
ADVANCED research and development of television
transformers are now being used in equipment giving
reduce beam defocusing to the best possible advantage.

in severdl zones without rotating the

P. f M d direction of any one station may be

|°neers o o ern specified. The possibilities of obtain-

ing simultaneous bearings on three or

| more stations is of great importance

in aerial navigation, where the high

obtain the three bearings within a

sufficiently small time interval so that

the plane is not moved an appreci-

Another, and perhaps even more im-

portant, application of the system in-

| volves the use of special transmitting

stations, each of which emits two sig-

e o o
MAGNETIC DEFLECTING YOKES
NO WIRES, NO PLUGS,
AND TRANSFORMERS NO TROUBLE
receivers demand the most carefully and scientifi-
cally built components available. Kenyon deflecting yo'es,
special sweep output transformers, filament and plate
the best results. Leading engineers and laboratories are
employing Kenyon deflecting yokes to give uniform mag-
netic field, minimize barrel effect at tube edges and '

Kenyon transformers, as fit companions, a'so incorporate
the finest engineering features and make for best all-
around results in circuits for which they were designed.

Write For Particulars on Kenyon television
components, or submit your special television transformer
requirements for engineering collaboration.

i . ‘ 5
K EN YO TRANSFORMER Philco’s new mystery control demon-
o : strated by President J. M. Skinner.
" v COM PANY! lNc' The remote tuning unit contains a

‘K 840 BARRY STREET o o NEW YORK, N. Y. small battery-operated radio trans-

mitter tuned to a receiving control

Export Department .25 Warren St., New York, N. Y. unit in the console. No wires. o

plug-in connections with the receiver
are used
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Lop

CAN INSULATE YOUR RADIATOR
AFTER IT’S UP... but more efficiently

and economically when it’s being built...

\-__—__—__/

L

ABOUT ten years ago Lapp made
a signal contribution to broadcast
efficiency. By providing sectionalizing
insulators that could be inserted in the N
base of antenna towers, re-radiation
and distortion effects were eliminated. !
Since then the two-tower horizontal
antenna arrangement has become all i
but obsolete. Vertical radiators of |
several types—resting on Lapp insula- %\
tors—have given better and better i
transmission. ;34

AT

Today a new type of feeding circuit
permits use of radiators without base
insulators. There is little indication,
however, that the ultimate in transmis- ‘4
) sion performance has been attained. If ,
N the next few months—or years—pro- |
duce still greater improvement in an- [
. tenna tuning circuits, an insulated tower

. » b may again be required. As before,

' Lapp will be able to provide insulators

‘ // : for towers already up, but the expense
7 of getting them in is likely to be five '
) 4 7 times as great as the original insulator
//\ cost. Intelligent management indicates .
A 1 the wisdom of insulating all new an- 1
v L. tenna structures—with Lapp.

TAP o ARy ey
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nals on ditferent carrier frequencies.
From such stations the pilot can ob-
tain the position and direction of each
beacon transmitter. In such a sys-
tem the beacon frequencies selected
correspond to the geographic “x” and
“y” coordinates of the station itself.
Furthermore, the directions of the
transmitted signals are restricted to
north-south for the “x” frequency and
east-west for the “y” frequency. By
arranging the deflection of the cathode
ray tube with the necessary commu-
tation, it is possible to place the hump
on the rececived pattern in a verieal
direction for the north-south stations
and in a horizontal direction for the
| | east-west station. Consequently the
position of each station, which corre-
sponds to the frequencies on which it
operates, will be given on the cathode
ray screen directly. A transparent
map made to fit over the cathode ray
screen will then indicate the location
of the stations, and if three or more
stations were received would indicate
the position of the plane. While such
a project would involve considerable
investment in transmitting stations, Mr.
Wallace urges that it is a practical
and simple method of aerial navigation.

A further extension of the prineiple
involves beacon transmitters which
transmit on variable frequency. Such
a transmitter would appear on the
cathode ray screen as a moving hump,
the horizontal position moving in cor-
respondence with the frequency. The
rate and amplitude of the motion could
be used as an identification of the
station. Suppose now also that the di-
rection of the signal from the trans-
mitter varied simultaneously with the
variation of frequency. Then it is pos-
sible to set up a contour of positions
over the terrain which have a definite
frequency and geographical relation.
In this manner it is possible for the
pilot to follow a curved path of what-

And accuracy in fabricated parts is important to
your product. That is why a Zeiss Microscopic
Micrometer is used for checking all Textolite parts MIDGET AIRCRAFT

betore they are shipped to your plant for assembly. |
It does not matter what they are — tube sockets, RECEIVER

threaded tubing. spiders or miscellaneous punched
parts — Textolite laminated materials are continu-
ously checked for insulation qualities during manu-
facture and for clean punching and accuracy dur-
ing fabrication.

For complete information, write Section A-1, Plastics
Departinent, General Electric Company, Pittsfield,
Mass. Ask for publication GEA-937D.

FABRICATORS OF TEXTOLITE LAMINATED

General Laminated Products. Inc.

3113-3123 Carroll Ave. 233 Spring Street
Chicago. Il New York. N. Y.
This superhet receiver weighs only
D seven pounds and its longest
l Coaic ' dimension is 6%2 inches. It was

designed by John Lee of the Coast
Guard service, for aircraft use

PLASTICS DEPARTMENT. GENERAL ELECTRIC COMPANY, PITTSFIELD, MASS.
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INDEPENDENT
SWITCH & CONTROL

TWIN WITH SEPARATE
CONTROL OF EACH UNIT

HOLLOW SHAFT OPERATES
SHAFT UNIT--CENTERSHAFT
THE REAR UNIT AND SWITCH

SLIP CLUTCHTYPE
FOR AUTO SETS

I'hey came to us with a quizzi-
cal apologetic gleam in their eye—hoping
against hope that we would comply with
their specifications . and here on this
page are some of our answers—taken at
random from our collection of unique
made-to-order controls.

® Special mechanical assemblies for auto

or house sets to provide economy of space
or convenience are designed cvery day by
Centralab engineers. Concentric shafts
. ultra small controls . slip clutches
. special shaft slots and mills . . . they
all have their day when auto sets are in
the making.

¢ House sets come in for their share of
unique design too. Break-off grooves to
adapt one control to several receivers and
Centralab’s slotted and knurled knob as-
sembly both mean savings in inventory and
labor. Special switch action . . . combi-
nation tone and LF. selectivity control

midget size for compact receivers

they’re all available with Centralab
controls.

® Available special resistance features are
endless. Multiple taps . . . special tapers

. . dual or triole resistance units .
these PLUS mechanical features available,
assure the designer that Centralab can fur-
nish the control to fit his ideas.

Send us YOUR particular problem.
Qur extensive experience guarantees a
solution.

CENTRAL RADIO

P

Py
. N
LRI
J L

el
b
MIDGET RADIOHM

MILWAUKEE

BREAKOFF GROOVES

SELECTIVITY

SWITCH PLUS
TONE CONTROLS

ROTATION
SPECIAL

TAPERS

MULTIPLE
TAPS

SHAFT KNURLED
AND SLOTTED
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WHERE CAN YOU USE
one of these GLOBAR

REG. U. 5, PAT, OFF

BRAND

INDUSTRIAL RESISTORS?

OUTSTANDING CHARACTERISTICS: Cerumic Composition
Non-Inductive o Chemically Stable o Mechanically Strong

Here are three Globar Brand Industrial Resistors with unusual
characteristics suitable for a wide variety of uses. Let us give
you more information and help you solve your resistor problems.

TYPE A
Wattage capacity —normal rating | w.per sq.in. o Straight
line voltage and temperature coetheients. ® Capacity rat-
ing from 3 to 54 wartres.

TYPE B
Wattage capacity-—normal rating 1 w. per sq. in. ¢ Neg-
ative voltage and temperature cocthlicients. o Capacity rat-
ing from 3 to 54 watts.

TYPE CX

High wattage capacity—normal rating 2.5 w. per sq. in.
Can be sately operated at a dull red temperature—s5 w.
per sq. . loading. e Slight positive temperature coeth-
cient. o Shight negative voltage coethcient. o Capacity
rating from 9 to 118 watts. (The unit tllustrated was
developed tor terminatng diamond or rhombic type
antennae.)

RESISTANCE RANGE PER INCH OF LENGTH

TYPE DlAM. 1" 8" Ya" 1

A 10 1o %4 Meg. 10 to %4 Meg. 3 10100,000 2 to 50,000 e o
B 1to 1 Meg. ltol Meg. 0.510 V2 Meg. 0.5t0 Y2 Meg.  g7¢ 16" x 1
(& 4 0.1 to 100 0.1 to 100 011075 0.05 to 50

Types of terminals available: tinned, with or withou! wire leads, also metalized — brass,
coppet, aluminum, Monel or nickel

The Globar Division
- THE CARBORUNDUM COMPANY . NIAGARA FALLS, N.Y. |

Sales Oflices and Warchouses in New York, ( licago, Philadelphia, Detroit, Cleveland, Boston,
Pittsburgh, Cincinnati, Grand ](upuls
(Carborunduiu and Globar are registered trade-marks of The Carborundum Company)

9

-

ever configuration is desired, simply by
preserving a fixed relation of the
humps on the cathode ray screen, each
hump corresponding to a given trans-
mitter. One method by which this can
be carried out is to have the change
in direction and change in frequency
so coincide that the “peak” frequencies
received from each of two stations are
the same along the entire route. Sim-
ilarly it is possible to have the differ-
ence between peak frequencies of the
two transmitters a constant along any
routes parallel to the desired one. Since
the cathode ray screen indicates not
only the peak frequency but the fre-
quency difference between the stations,
it is possible to follow either the desired
path or any one parallel to it. The
details of the mechanisms required to
produce these signals have been
worked out by Mr. Wallace, and it
seems that they can be practically
realized if the advantages of the sys-
tem are worth the necessary economic
investment.

New Tuning Indicator Divides
Control Range Between Two
Elements

A NEW TUNING indicator tube, type
6AD6G has recently been announced
by the National Union Radio Corp.
The tube is a cathode ray type of tun-
ing indicator containing the usual tar-
get, and two separate control elec-
trodes. Each of these control electrodes
is brought out to a separate terminal,
so that separate voltages may be ap-
plied to them for indicating two en-
tirely separate effects, or two different
degrees of sensitivity of the same ef-
fect. By connectng the two grids to-

vvvvvv

8
6.3V. +250

Double-indication tube in if am-
plifier circuit

gether, the tube will function in essen-
tially the same fashion as the earlier
types of indicator tubes such as the
6E5. For use in conjunction with the
6AD6G, the same company has an-
nounced a double plate tube, the
6AE6G, a tube which contains one
cathode, one grid, and two symmetri-
cally disposed plates. When this lat-
ter tube is used as a direct current
amplifier, it is possible to apply the
control voltages from one plate to one
of the control electrodes in the indi-
cator tube, while that from the other
plate is applied to the other control
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RACTICALLY every quality and advan-

tage associated only with seamless
tubing is now available in Brawn Monel
Tubing—at two-thirds the cost! Its ten-
sile, compression and bursting strengths
are comparable to seamless, and its finish
inside and out is all that can be desired.
All made possible by a patented method
of Pressure Brazing, after which it is cold
drawn to any diameters between ;' O.D.
(.062'") x .007" wall and %% O.D. x .049"
wall . . . Write today for free samples and
guotations which will offer convincing
evidence that Brawn Monel Tubing is a
real contribution to industry.

SUPERIOR
TUBE CO.

NORRISTOWN, PENNA.

Manufacturers of Liockseam
Cathode Sleeves under U. S. Patents

and fine small seamless tubing in various metals and alloys.

ELECTRONICS — July 1938
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clectrode. The arrangement of the
plates is such that one displays a re-
mote cut-off characteristic, while the
other displays a sharp characteristic.
Consequently, when used with the indi-
cator tube, one of the shadows displays
sensitivity limited by the sharp cut-off
while the other has a much wider
range of sensitivity corresponding to
remote cut-off. The coupling cirecuit
employed, as shown in the diagram, is
identical for both plates, the difference
in sensitivity being obtained simply in

Tuning Indicator Control Tube |
Type 6AD6G Type 6AE6G
I_—— — T— _,I Appl
@ B my’q:‘g_ 4) S—ANC.
S £3 voltage

‘é’
i <
3 O:

) 7 P > ' )
—T8——$+125 D
:I‘ "V 42s0| U
[ ' Vo lewv)

| —)

Use of tubes for extending range
of tuning indication

the differences in the cut-off character-
istics, The advantage is that the
change-over from high sensitivity of
tuning indication to low sensitivity is
accomplished automatically. A simple
method of employing the tuning indi-
cator tube directly in the i-f amplifier
of a superheterodyne is shown in the
second figure. The maximum target
voltage of the 6AD6G is 150 volts. The
target current at this rating is 3 mil-
lianmperes. The control electrode volt-
age ranges from —50 to 475 volts for
complete control of the shadow.

Lol L i PHOTOELECTRIC CHECK.

| mm/ SYMBOLS ‘| om

Ay O

Limited space permits only partial illusttation

For the first time all the everyday and most of the “hard-to-find” drafting symbols ’
have been assembled in legible accurate form on one 22” x 35" chart. It is being
distributed as a Post good will gesture FREE.

Just phone or write your nearest POST distributor for Chart **2E" !

Birmingham A | * Boston—Boston Blue Print Co. e Buffalo—Buffalo Blue I
t ¢ Chicago-—The Frederick Post C Horders, Inc. o Cleveland—The City Blue !
t e DallasTh ¢ Dayton—Th em City Blue Print & Supply Cc

Denver R. Meininge o Detroit-—The Frederick Post Co. e Fort Wayne—Fort Wayne

o Fort Worth—Majestic Reproduction Co.  Houston—Gulf Blue
* Indisnapolis—Indianap Blue Print & Litho. Co. & Kansas City—Western Blue
* Knoxville—Sehorn & Kennedy e Los Angeles—Stationers C poration e Milwau-

kee k f Wis. e Oklahoma City—The A. & E. Equipment, Inc. o Philadelphia
f U t o Pittsburgh—American Blue Print ¢ ¢ Portland—The
K ¢ St. Louis—Serv B Print & Photo Copy Co. ® Seattle—Kuker-Ranken

e Toledo—Toledo E Print & Paper * Tulsa—Triangle Blue Print & Supply Co

also available through Post dealers

in other principal cities

A photoelectrically controlled fac-

simile machine, intended for con-

trolling check-signing machines and

similar large-scale duplicators has

been developed by Glenn W. Wat-
son of Detroit

INSTRUMENTS, EQUIPMENT and MATERIALS FOR THE ENGINEER and
ARCHITECT. BLUE PRINT PAPERS and KINDRED SENSITIZED PRODUCTS
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MODEL 310 LINE

Precision portables (electrodyna-
mometer type accurate within A

of 1% ) for eritical test work, avail-

al)l;: for AC and DC, in voltmeters

(single. double and triple range),

ammeters, milliammeters, watt-

. meters, ete. Seale length, 514 inches.

MODEL 430 LINE

Rugged portables for maintenance
work. A full line of DC instru-
ments (Permanent Magnet Moving
Coil type—accurate to % of 1%).
AC instruments (Movable Iron
Type—accurate to within 3 of
1%) . Also wattnieters for DC and
AC (accurate within ¥ of 19}

Seale length, 4 inches (approx.).

MODEL 622 LINE

Single and multi-range wdtra-sensi-
tive DC instruments for measure-
ment of minute currents in radio,
telephony,; thermocouple work,
electro-chemistry, and the ‘like.
Shielded, double-pivoted instru-
ments ( Permanent Maguet Movable
Coil type—accurale within L of
1% ). Seale length. 6 inches.

For maintenance work, for industrial or school
laboratories — wherever portable test instru-
ments are employed—the name WESTON is
recognized as a symbol of trustworthy elec-
trical measurement.

WestoN “Portables” are designed in several
types, with specifications and ranges to meet
the particular requirements of all varieties of
test work. Behind all the specifications, how-
ever, is the same “engineering-from-bedrock”
—a consistent application of the design factors

that make for rugged dependability as well as
rated accuracy.

After all, when you buy a WEsTON—what-
ever the type or specifications—you get an extra
increment of experience which stems from a
half-century of instrument building. Why not
check with the WESTON representative as to
the type of meter best suited to your needs?

Weston Electrical Instrument Corporation,
618 Frelinghuysen Avenue, Newark, New
Jersey.

WESTON
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THE ELECTRON ART

Programs directed over German wired

radio system.

Television transmitter at

Paris inaugurated for general service.
Review of electron multiplier design

A Practical Wired
Radio System

CARRIFER CURRENT broadcasting systems
provide independence from interna-
tional frequency allocations and elim-
ination of fading. Moreover, the prob-
lems of noise reduction are simplified
considerably because of the practically
constant signal-to-noise ratio which is
practically independent of the distance
from the transmitter. Finally, in or-
der to obtain preater coverage in wired
systems it is necessary only to add
low power booster amplifiers, while in
wireless systems the transmitter power
must be raised considerably to extend
coverage.

With these points in mind an experi-
mental wired radio system was in-
stalled in Germany and tested to study
the case of wired versus wireless radio
communication. Broadcasts were sent
over the regular toll telephone systems
at radio frequencies within the range
of ordinary home broadcast receivers
and were intercepted with consistently
good quality by receiving equipment
connected to the telephone lines
through suitable and simple filters. The
description of the experimental work
and apparatus, as given by A. Wiessner
in Lorenz Berichte, December 1937, pPp.
128-155, is reproduced here in abbre-
viated form.

A broadcast frequency range of 150-
300 ke/s was chosen as a happy me-
dium between minimum obsolescence
of existing home radio receivers and

When transmitting over cables (Z =
1502) it was found that the mini-
mum receiver input signal level of
25 mv. was determined by receiver
sensitivity, and not by the noise level.

— ——em o= ey R

“ Tronsmitter T

| S

i o,
[ Transmitter V

Program feed /ire
- County line
~—Local line

Wired radio
local office

& Wireless broadcast
receiving statfion

O Wired radio
transmitfer station

u Wired radio party
line conrnection

B —— —~ —— J

Fig. 2—Detail of district net in-
dicating connections between trans-
mitting and receiving equipment

With open wire lines (Z — 600¢)) how-
ever, the inherent noise level necessi-
tated a 100 mv. signal for satisfactory
reception. From considerations of line
attenuations and economy it was de-
cided to limit the transmitting radius
of a county radio control net to dis-
tances which were equivalent to 170
db of line attenuation. This ecalled
for six line amplifiers inserted at low
level points in such a way as to main-
tain a satisfactory level at all receiv-
ing stations of the net.

The wired radio transmitters were
flexible units designed to cover from

fiers were designed to use the samec
tubes throughout. Power require-
ments for a single transmitter and am-
plifier combination were in the vicinity
of 180 watts.

Both tuned and broad band type am-
plifiers were used. Broad band ampli-
fiers, with negative feed back, and a
power rating of 2.5 watts, were found
most desirable in multiple program
service where the load requirements
were low, while 4 watt channel ampli-
fiers were provided for heavier load
service. The channel amplifiers were
tunable to any frequency between 150
and 300 ke/s.

Due to the drooping frequency re-
sponse of telephone lines there was a
decided difference in required trans-
mitter power requirements at different

frequencies. For example, in order
8.7
70
Es52
N4
Y
S35t
17—t —
__2mm.}0p_en
Smm. | wire
100 200 250 300
Frequency KC/S
==

efficient transmission over the estab- 150 -300 ke/s. Each unit was equipped
with a three stage, high frequency,
“X\ '4 | B o I __fr_unsmﬂfmg —Pece/wng —
Y o ¢ b ,To telephone
/ N\ N » filter. Filter /’agpafg"«s
| \ | X felephone = L o of subscriber
N e | Telep t:ﬁ;}._ TR Gooa
| Nl | ’/ R °v eXChange lL— : j | = ‘L;Y&<=M.red
I ‘?’ ) 'Arg b . W/'refc;:;;" | L:I:} 1 Tﬁ'%? radio
e - = S—— fradio u 21 outlets
Wired radio District  Local net amplifier output 508 "
chain supply net and party Input fowired
I net lines radjo receiver
L
Fig. 1—Schematic diagram show- Fig. 3—Schematic wiring diagram
ing the organization of wired °f, ghet d.network Whlfh bpermlti
radio networks permitting strategic wired radio tplrogl:ams l_° G Bad
conirol from centralized points OVENR S Spiione piies
lished country wide telephone lines. power amplifier which boosted t}}e
A typical set-up for radio program transmitter carrier to 2.5 watts. This

distribution is shown in Figs. 1 and 2.
Low pass and high pass filters with
sharp ceut off characteristics were in-
stalled together in tamper proof boxes
at both the transmitting and the re-
ceiving ends. Figs. 3 and 4 show

such a filter arrangement and the
filter response of a typical installa-
tion.
46

was then diode modulated up to 809%,
giving a 2 volt signal (at 30 -10,000
cps) at the high impedance modulator
input. Four complete transmitter sys-
tems together with the necessary me-
tering equipment and a.c. mains oper-
ated individual power supplies for each
transmitter unit, were mounted in a
standard telephone rack. The ampli-

Fig. 4—Attenuation in db. per km.
as a function of frequency for
open wire and cable

to maintain equal signal levels in a
four program line at the frequencies
150, 180, 210 and 240 ke/s, the trans-
mitter powers had to be in the ratios
of 1:1385:19:2483.

The transmitters were installed in
supervised telephone exchanges where-
ever possible. Booster amplifiers and
unattended transmitting units in out-
lying districts were remotely con-
trolled by an economical high fre-
quency impulse device which started
and stopped the remote stations as re-
quired, and which in addition was cap-
able of transmitting warning signals
to personnel at the nearest station
whenever any unit failed to perform
normally. At the conclusion of a
broadcast transmission the entire car-
rier current system is usually shut
down automatically, or by the attend-
ants, as the case may be.

25 KW. Television Transmit-
ter at Eiffel Tower Goes into
Operation

THE TELEVISION transmitting station in
the Eiffel Tower, Paris, was inaugu-
rated for general service recently by
a gathering of French government
officials, headed by the Minister of
Posts and Telegraphs. The power of
the transmitter has been raised to 25
kw. but it is expected that this power
will be raised to 30 kw. before long.
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ANY WAY YOU LOOK AT IT...

(ABOVE)
SHELL 2719 - PLUG 2779 - SOCKET 2684
PHOTOGRAPHED 12 TO TWICE ACTUAL SIZE

A dependable socket (below), completely
adequate for purposes where used. In it is
embodied the fine customary ‘‘Cinch” work-
manship, material and features.

ELECTRONICS — July 1938
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—STANDS UP
UNDER “PUNISHMENT”

A real shielded plug; high protective collar having
integral resilient spring for positive contact with
shell. No chance for leakage.

Complete and compact. Consists of shell, polarized
plug with long center “finder” prong and one-piece
socket,supplied with two to five prongs.

Perfect and positive alignment; mounting holes
supplied tapped for screws or plain for rivets.

Rigid and sturdy; eliminates breakage.

Flexible; adaptable for any shielded connectien.

“‘Cinch’’ and Oak Radio Sockets are licensed under H.H.Eby Socket Patents.

CINCH

MANUFACTURING CORPORATION
2335 WEST VAN BUREN STREET, CHICAGO, ILLINOIS

SUBSIDIARY OF UNITED-CARR FASTENER CORPORATION, CAMBRIDGE, MASS
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The design and construction of the

13 P I N c o n 11 television antenna  and  transmitter

have involved t only the soluti f

PRSI ORIll ASSURE DEPENDABLE
but al th luti f many instal-
‘ lzniori S}(:l'obl(:an?;), uillll(;?m;)ing'mtl}?z?t 1(;lfs iln pERFDRm n nce w lTH
S I LVE R BAN D stalling the feeder cable between trans-

mitter and antenna. This cable has a

| total length of 1,250 feet, is more than
5 inches in diameter, weighs 12 tons
i ‘ i and had to be installed without inter-

ferring with normal elevator serviee
in the Tower.

Two television studios containing the
most modern equipment have been in-
stalled.  These studios are 1% miles
and 3 miles from the transmitter and
are connected to the station at the
Tower by special cable of the coaxial
type developed for multiplex telephony
and television. The cable has a c¢har-
acteristic impedance of 71 ohms, a
maximum attenuation of 4.8 db per
mile at 1 me., 6.6 db at 3 me. and
12.6 db. at 8 me.

Because amplifiers covering a wide |
frequency ratio are difficult to manu-

“B” PUWE
facture with satisfactory characteris-
) tics, the 0 to 2.5 me. television signal
TH T D EN B is impressed upon the high frequency
carriers  for transmission over the

cable. For transmission of the image

* Specify "PINCOR" Silver Band band a carrier frequency of 5.5 mec.

Dynamotors wherever a dependable is used, so that the range of trans-

source of high voltage current s mission extends from 3 to ¥ me. = .

needed for the operation of police, The cquipment for modulating the —[RIYaYRESESEOlINeo] ) [HT3 1 Ru) f=1Ke]¢)

air craft, marine and radio broadcast S S e A -

il ond sempd | BEews | Recame 5 ]rnc'llL;”“Cl‘lluzmbts 051_4 uys(}al STRUTH ERS Dunn’ Inc
mended by engineers everywhere for controlied —oscillator, a o.0 mc. de- | . . -

their highyefﬁc?ency a:d +Z°ub|e_free coupling amplifier, a balanced oscillator | 148 N. Juniper St.  Philadelphia, Pa.
characteristics. A complete line of and two push-pull amplitiers. The
frames, sizes and capacities to meet television signal is supplied directly

every requirement, Available with or from the amplifier connected with the || 6@ P 99
without filter. Thanks to their excel- scanning device at a level of 60 milli- "‘;‘ \A
lent design and sturdy construction, watts in 70 ohm termination. This [ Y o 8

"PINCOR" dynamotors will give years is suflicient to modulate the grid of

of smooth and quiet service. . g -
q the modulating amplifier. The com- VIBRATING-REED
SEND FOR NEW CATALOGUE | plete signal is then amplified in two CYM
Mail coupon for new “PINCOR’’ dyna g s . g o . Q R
motor catalogue and data sheets on lincar St‘lg('s and ‘1ppl](d to the ¢o- FRE UEN Y ETE S
“PS”, “C8”, “'TS", etc., dynamotors. axial cable.

At the receiving end the incoming

PIONEER GEN-E-MOTOR CORPORATION modulated carrier is amplified and then
466 W. SUPERIOR ST., CHICAGO, ILL. demodulated in a symmetrical cireuit.
Export Address: 25 Warren St.. N. Y. N. Y. The 60 milliwatt television signal pro-|
Cable: Simontrice duced across the 70 ohm output is ap-

Send plied to the modulating amplifier of the

television transmitter. In the case of

\ Ff;ErE the longer length of cable, a repeater S A
BAND Copy is necessary to restore the level to its FR EQU ENCY

normal value. The repeater consists 116 VOLTS
of a three stage amplifier having an B mEscle DDLE CaY
input and output impedance of 70 Aty /
ohms, with a gain-frequency charac-
teristic which is substantially flat over
the range from 3 to 8 me.

Since there is, as yet, no definite

NER
\\ OTORS

ECAUSE it has no pivots, jew-
els or rotating parts, and is

[ world-wide standardization as to the independent of wave form, the
‘most preferable type of image scan- I'rahm Frequency Meter offers an
ning, it was necessary to incorporate| exceedingly simple and reliable
| suffictent flexibility in the transmitter | way to indicate power frequencies
to enable operation for any type of| between 15 and 500 cycles per

scanning system, provided the modula-

'tion frequencies remain within the and portable types are available.

‘ second.  Miniature, switchboard

PIONEER GEN-E-MOTOR CORPORATION

Dept. R-4G, 466 W. Superior Street, Chicago, Iltinois SP(*Cih(“l band. The transmitter is de-| Write for descriptive Bulletin 1555-E

Please send me ‘““Pincor’’ Silver Band Dynumotor Cata. Isngned to operate on a frequency be-‘

logue and Data Sheets tween 40 and 50 me. but is operating

Name at 46 mec. at the present time. Thel JAM ES G&SBIDDLE CO.

Addres | transmitting and other %quif)m;{ntt W?? [ ELECTRICAL L‘ff’f%émsmuuems]
‘ineer i ] 'rle g

City State.........., engineered and installed by Le ate ‘ 1201-13 ARcH STREET PHILADELPHIA, Pa.

Telephonique.
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INTER-OFFICE CORRESPONDENCE

McGRAW-HILL PUBLISHING COMPANY-INC

TO Promotion Department FROM H. W. Mateer
LOCATION New York LOCATION New York
suBJECT PROOF OF ELECTRONICS' VALUE DATE June 18, 1938

Here is another unsolicited letter from an advertiser who checks results
carefully and finds that "when you want to reach the best people in the industry
who want to know what is new, ELECTRONICS serves that purpose best." Such proof
of the value of ELECTRONICS advertising is certainly gratifying, and I think
other advertisers and prospects should know about it,
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CALLITE

TUNGSTEN —MOLYBDENUM
Grids

Plates
Cathodes
Copper-clad
Formed Parts

Hooks and Pigtails

Trimet Lead-in Wire
Tungsten Filiment Wire
Molybdenum Anchor Wire
Special Filament Springs

Two and Three-Picece Welds for Hard and Soft Glass

We maintain a competent staff of engineers ever
at your service to assist vou. Write for additional

information and let us help yon with vour problems,

CALLITE PRODUCTS DIVISION

EISLER ELECTRIC CORPORATION

544.39th STREET UNION CITY, N. }.

New Products! New Prices!

Your files of radio communication components
will not be up to date without a copy of
the 1938 Bliley Catalog which describes the
line of Bliley Crystals, Holders and Ovens for
all frequencies from 20kc. to 35mec.

Of special interest are the high frequency
crystal units, types MO2 and MO3, for fre-
quencies above 7500kc. Designed to provide
greater stability and reliability under severe
conditions, they are particularly adapted for
mobile and portable applications.

Write for your copy
Bulletin G10.

BLILEY ELECTRIC CO.,

today—just ask for

Erie, Pa.

A NEW PORTABLE RECORDER

% RADIOTONE PR-16

Sixteen-inch
Dual Speed

Every feature of our best Studio Model is in-
corporated in this compact portable. Quick
change from inside-out to outside-in cutting,

variable lines-per-inch, instantaneous change from
33 1/3 to 78 RPM, Line-Spreader, Micrometer ad-
justment of cutting-head, etc. Playback arm of
improved design; live rubber drive, that com-
bined with fully-balanced synchronous motor, elim-
inates '‘wows." Write for information on tne
RADIOTONE PR-16,

Radiotone, Inc.

6103 MELROSE AVE., HOLLYWOOD, CALIF.
620 N. MICHIGAN BLYD.,, CHICAGO, ILL.

The monitoring equipment for a tele-
vision transmitter is considerably more
complicated than that for sound broad-
cast station, because the modulating
wave shapes are neither sinusoidal nor
symmetrical, and because harmonie and
phase distortion, as well as frequency
distortion, impose much more strin-
gent requirements in a video transmit-
ter than in an audio transmitter. At
present, the ecasiest method for ac-
complishing the monitoring of a tele-
vision transmitter is by means of cath-
ode ray tubes upon whose screens vari-
ous images and wave forms may be
produced. Consequently, five oscillo-
graphs are mounted in the monitoring
bays, together with their associated
equipment. These are used to give
rapid indications of, (a) the envelope
of the high frequency output to the
antenna, (b) the signal components at
the input to the modulating amplifier,
(¢c) the signal components from a
linear rectifier coupled to the output
of the transmitter, (d) the television
image at the input to the transmitter
and (e) the television image as re-
ceived from a linear rectifier at the
output of the transmitter.

Electron Multiplier Design

A NON-TECHNICAL DISCUSSION of one
method of approach in the design of
electron multipliers is contained in
the Bell Laboratories Record for May.
The article, “Electron Multiplier De-
sign” by J. R. Pierce gives a general
outline of the method of operation of
multiplier tubes, and discusses briefly
some of the ecarly work in this field.

In order to eliminate the complex-
ity and accessory equipment which
must be provided when the flow of
secondary electrons is guided by both
electric as well as magnetic fields, the
Laboratories undertook an investiga-
tion of multipliers containing only
electrie fields. The design of a satis-

NEW N.A.B. HEAD

Neville Miller (left), recently elected
president of the National Associa-

tion of Broadcasters, takes a few
tips from Mark Ethridge outgoing
temporary chairman. Miller will
have dictatorial powers under the
newly organized N.A.B. charter
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factory multiplier of this tvpe was
sufficiently involved that electron bal-
listies were of little use in arriving at
an engineering solution, because of the
complex mathematical relations which
had to be solved.

To determine the path of primary
as well as secondary electrons, a model
consisting of a thin, tightly stretched
rubber sheet in a rectangular frawme
small marbles or balls, and various
blocks of wood were employed in the
electro-mechanical analogy. The vari-
ations in relief of the rubber sheet
represented the potential distribution.

| Light
\ e jv|, SV‘,1 J
A

I \i
Note similarity of this electron

|t
multiplier design and that shown
on page 12

The blocks of wood represented surface
configurations of the electrodes, and
the marbles simulated electrons. Un-
der the influence of gravitational at-
traction, caused by dents in the rubber
sheeting, the paths of the marbles
represented the paths of the electrons
under the influence of an electric
field.

By means of such models, electron
multiplier tubes were designed. It is
reported that, with an overall anode
voltage of 750, one multiplier design
will produce a safe output of a few
milliamperes per lumen, with a maxi-
mum output of about 30 milliamperes
per lumen, instead of perhaps 20 to
100 microamperes per lumen, as ob-

tained in ordinary vacuum and gas

phototubes. This design uses seven
stages of multiplication, has an output
resistance of about one megohm.

The electron multiplier has a num-
ber of advantages as compared with
a photoelectric cell and an equivalent
vacuum tube amplifier. It is much
smaller than the combination of photo-
tube and amplifier tube, and is, in fact,
not much larger than the phototube
itself. For high frequency operation,
the multiplier is less hoisy than the
photo-amplifier = combination. The
multiplier is practically non-micro-
phonie, and the noise in the output
circuit is little higher than the un-
avoidable shot noise of the phototube,
multiplied by the gain of its associ-
ated amplifier.

An additional advantage of the elec-
tron multiplier, not mentioned in the
article, is that with a moderate volt-
age supply, the multiplier can be made
to actuate inexpensive meters, relays,
or other equipment having a sensitivity
of a few milliamperes, directly, and
without the use of troublesome direct
current amplifiers. While of course
the barrier type of photoelectric device
does actuate a milliammeter directly,
the light sensitivity of this latter com-
bination frequently leaves much to be
desired.

ELECTRONICS — July 1938

DU MONT

TELETRONS

The Du Mont Type 144-9-T and danger

Teletron is a practical 14 of screen
inch screen cathode ray burning
tube for Television view- elimina-
ing. Equipped with ted. The
electrostatic  de- shape of
flection plates, " this tube

sweep cir- :

cuits are

simplified

obviates any danger of collapse
due to atmospheric pressure.

Other features are high brilliance, black and white screen,
minimum modulating voltage requirements and uniform focus
over the entire screen. Other sizes are available.

We invite inquiries from set design engineers.

FOR FURTHER INFORMATION WRITE

ALLEN B. DU MONT LABORATORIES, INC.

PASSIAC, NEW JERSEY
CABLE ADDRESS — WESPEYLIN, NEW YORK

Frequency Measuring Service

Many stations find this exact measuring serv-
ice of great value for routine observation of
transmitter performance and for accurately
calibrating their own monitors,

MEASUREMENTS WHEN YOU NEED THEM MOST
at any hour every day in the year

R.C.A. COMMUNICATIONS, Inc.

Commercial Dept.
A RADIO CORPORATION OF AMERICA SERVICE

66 BROAD STREET NEW YORK, N. Y.

Wor pWIDE

ENCLOSED RELAYS

That Operate in Any Position
Avdailable in Power, Vacuum Tube
and Radio Frequency Types.

Especially adaptable for mobile,
marine, aircraft and po- .

lice installations. AC and
DC.

ALLIED CONTROL CO., INC.
95 Liberty St.

-
New York, N. Y. |/ [ [ %=

WWW.americanradiohistorv.com




Electron Tube Controls Cur-

One of many ALLIED Installations in rent Through X-Ray Tube
well -known professional Recording Studios )

A METHOD of controlling the current
through a gas-type of x-ray tube is
| described by E. N. Bunting in the
May issue of the Review of Scientific
Instruments. The circuit operates by
controlling the current through the
primary of the high voltage trans-
former which current is used to con
trol the speed of the oil pump evacu
ating the tube, provided the pump
is driven by a d-¢ motor.

The current for the primary wind-
ing of the transformer is passed
through a solenoid and controls the po

Tme primary of high 7]
woltage trans.” ——

No.18Cu wire
! megn

Experience has proved to many

® leading recording studios that they _’,f\
can depend upon Allied fixed and Mercury regulator~
page bulletin, : e g I triode with relay control current to
i Gl ing reliability so necessary to meet an x-ray tube
Recording'’ the highest standards of recording
results. sition of 4 magnetic rod foating in

one side of a U-shaped tube filled with
ALLI E D REc 0 R n I N G PRO n u CTS c 0 mercury. The rod is surrounded by
* oil to prevent sticking to the walls of
126 W. 46th St., New York, N. Y. the containing tube, as shown in the
Cable Address: Altrecord Phone: Bryant 9-1435 diagram. The other end of the mer-
cury regulator tube makes and breaks
contact to the grid circuit in a
! . triode whose plate current operates a
W H Y use M A K E S H I F T S ? relay. The plate circuit relay controls
T HE CANNON Line of Cable Connectors is so diversitied the amount of resistance in series with
that innumerable adaptations can be made to meet special the motor operating the oil pump. With
needs. In fact, many standard CANNON Plugs originated the regulator properly adjusted the

d y

as adaptations of standard parts, which met with such 3 t
universal acceptance for other applications that they, in motor increases its speed when too

turn, became standard.
; - . ‘urrent p: "0 he x-ra
Don’t be satistied with ““makeshift’’ plugs. Consult Cannon much current passes through t y

- . Perhaps adaptations can be made to meet your tube, but decreases when the current in
special requirements. Inquiries invited. the X-ray tube decreases.

Cannon pluys are pre-eminent in aeronauticg, sound-recording, geo

physical research, ship-control-at-sea and for laboratory punels. ® o e

SLIDING CONTROL IN
SELECTIVITY TESTING

CANNON ELECTRIC DEVELOPMENT CO

* 420 West Avenue 33, Los Angeles, California
K FASTERN SALES OFFICE, 220 Filth Ave,NewYork N.Y.

LEACH (LR) RELAYS |

ALWAYS ON THE JOB GIVING

DEPENDABLE OPERATION

The new Leach Impulse Relays make possible
many new developments such as new circuits, new
lock-out schemes—alarm systems and safety devices.
Operation is dependable, absolutely quiet, and fast

. time required to shift from one position to the
other is approximately 1/60 second.

LEACH RELAY COMPANY
5915 Avalon Boulevard, Los Angeles, Callf, i

-lllIIIIIIIII.IIIIIIIIIIIIlllIllllllIl-lllIllIlIlIlIlIlIIlIlIIIIIIlIIlI'l5lIE'IIEG-tIhII§=‘;II~IGI‘:IIYIOI'.IKII(l;lIll’IIIII" | At lhe Telefunken wOl’ks in Bel"l\in,
LEACH RELAY CO., 5915 AVALON BOULEVARD, LOS ANGELES, CALIF. the frequency of the signal gene-
Please send me your new catalog. I am interested in . B relay. rator, used in selectivity tests, is

varied by sliding controls, rather

than the usual rotating dials.

Quicker or more accurate readings
are claimed

Name . . . S .
Company ; 2 a0 9 0 oo R DO LI E A T A T BB B | L I LR R X T 00s
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Measuring
Magnetic Fields

(Continued from page 21)
nichrome in order not to influence the
magnetic field to be measured.

''he operating characteristics of
the present developmental tube may
be summarized as follows:

Direction of Field

To determine the direction of mag-
netic field, the tube iz held with its
axis at right angles to the field
lines. The beam then describes a cir-
cle in a plane which is also at right
angles to the field lines. The original
orientation of the tube axis is easily
accomplished since the beam spirals
off to the side wall of the tube when
the tube axis is not at right angles
to the field. In the proper orientation
the beam returns to the axis of the
tube. The normal to the plane of the
circle, then, offers a convenient vis-
ualization of the field vector.

Magnitude and Variation of Field

The diameter of the semi-circle
formed by the beam may be read oft
markers on the mesh. This distance

Fig. 2—Enlarged view of the circle
formed by the electron beam

in ems. inserted for d in expression
(1) will give the magnetic field in
gausses.

When the tube is used to explore
the field in space the changing circle
diameter and changing orientation of
the plane of the circle give a direct
visual picture of the variation of
magnitude and direction of the mag-
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LA-5 Ladder
Type—Net

$10-80

DLA Type, silver
contacts, $12.80

Standard Impedances of 50,
200, 250 and 500 ohms. Spe-
cial values to order.

e ATTENUATORS

One engineer writes y 5 Nin
almost daily service since 1933
. to date we have never had
a noisy or defective Remler
Attenuator’’. Another letter
states: ‘‘Compared to atten-
uaters which require cleaning
every month to six weeks,
your attenuators have heen
outstanding. We know ef no
other attenuators that have
even closely approached the
service given by our Remlers.

BALL BEARING ROTOR SHAFT.
CLOCK SPRING PIGTAIL CONNECTION

Unequalled ease of operation and long life. Attenua-
tion variable in 27 steps of 1 2/3 db. per step up to
45 db. fading in three additional increasing steps from
45 db. to infinity. A single sliding contact in the
input circuit results in contact noise being attenuated
within the unit in direct proportion to the loss intro-
duced in the circuit, providing a constani signal-to-
noise ratio. Impedance practically constant over the
. 4 entire range of the pad.

REMLER COMPANY Ltd., 19th at Bryant St., San Francisco
EMLER—=THE RADIO FIRM AS OLD AS RADIO

Announcing . . .

MICROMETER
FREQUENCY
METER Type 103

NEW—a basic improvement in oscillator circuits possessing exceptional frequency
stability.

NEW—a hlighly precise, easy-to-read frequency control with a fifty foot length of
scale.

The Type 103 is a band-spread, self-contained, heterodyne frequency meter, a-c or d-c operated.

Designed particularly for police stations, it is a ready meaus of checking any number of

transmitters between 1500 ke and 56 mc. Calibrations read directly in percentage deviation

from assigned channels. Accuracy guaranteed better than 0.01%

Write for data on this high-grade, precision instriment

LAMPKIN LABORATORIES, Bradenton, Florida

WAXES « COMPOUNDS « V ARNISHES
for ELECTRICAL INSULATION

Zophar offers prompt service on Insulating Compounds for
a wide variety of electrical applications, including:

. insulation for CONDENSERS, TRANSFORMERS, COILS, power
packs, pot heads, sockets, wiring devices, wet and dry batteries, etc.
Also WAX SATURATORS for braided wire and tape. WAXES for

radio parts.
N c [}

Special compounds made to your order.
Brooklyn, N. Y. .

ZOPHAR MILLS
- 130-26th St. Bro

FOUNDED

B
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%

If you plan a
new antenna be
sure to investi-
gate the records
of satisfactory
performance
Lehigh Radiators
have given sta-
tions thruout the
world.

Our experience
can ease your
problems.

i

[lustration shows the 437
ft. Shunt-fed Lehigh an-
tenna recently furnished
Station KTFI, Twin Falls,
Idaho

‘RADIO DIVISION

LEHIGH STRUCTURAL STEEL CO.

17 BATTERY PLACE, NEW YORK, N. Y.
PLANI AT Aumvowu PA
Officet 1n Puscip-’ “vie

|is inversely

netic field. The magnetic field is
characterized at each point by a vec- |
tor whose direction is normal to the|
plane of the circle and whose length
proportional to the
diameter of the circle.

Rang:

According to expression (1) the
range of magnetic fields that may be |
' measured by the tube is determined |
by the upper and lower limits of

fusable beam voltages and the upper
| and lower limits of observable circle
| diameters. For a range of beam volt-

| diameters from 0.5 to 30 ems.,

ages from 50 to 500 volts and of circle
the

range of magnetic fields is 1.5 to 300

| gausses. With large circle diameters

the beam will of course not be able
to describe a complete cirele but
will strike the glags wall ot the tube.
The glass wall may, according to the
geometry of the tube, be marked off
in circle diameters.

Precision

The accuracy of any reading made
on the tube is determined mainly by
the ratio of the beam cross-section
to the diameter of the circle formed
by the beam. For a range of fields
from 16 to 150 gausses the diameter
of the circle may, by adjusting the
beam voltage, be made to fall in the
range of 1 to 3 em. The beam cross-
section may be as small as 0.5 mm.
In this range of fields, the accuracy
of measurement will be 1 to 5 per|
cent. |

1

MONITORING TEMPERA- |
TURE OF COULEE DAM |

As the concrete in the Grand Coulee

an accurate record of
the heat given off is recorded
through some 25 resistance ther- |
mometers buried in the structure
and connected to this terminal board l

dam cures,

[ AIRCRAFT

LITTELFUSES

%‘ANTI-VIBRATION
FOR AIRCRAFT

Aircraft  Littelfuses are subjected, on
test, to the action of our magnetic
vibrator—an accclerated test possibly ten
times more  severe than  anything  ex-
perienced in service. Under these con-
ditions, the weakest of the zinc punched

design, the 5 amp. capacity, showed a

vibration life test factor of over 500 hours!

Comparative tests brought out amazing facts.
Ger particulars.  Write for catalog.

HEAVY DUTY
“Hi-Amp”’
AIRGRAFT

LITTELFUSES

Designed to meer need for a small,
inspected fuse for use on
Very durable.
crystallize.

light, easily
aircraft main  lines.
Construction offsets rendency to
Vibraton factor well over 500 hours.

~gxy LATEST CATALOG

Contains  illustrated  descrip-
tuons ot all types of Lirtcel-
tuses, and explains why they
give such outstanding service.
Write for copy today.

LITTELFUSE LABORATORIES

4248 Lincoln Avenue

_LITTELFUSES

Chicago, lllinois

TYPE U—Accuracy
V2 WATT

A

Non-iInductive —
terminal mounted

Ideal units for resistors for
external meter work Con-
structed entirely of Bakelite
with winding form turned
from Bakelite rod and a
highly polished Bakelite tube
forced over winding form.

Available with various types
of lug terminals. Resistance
range 50 to 250,000 Ohms;
Size: 54" x 11",

Complete details and prices
on request.

PRECISION RESISTOR CO.
332 Badger Ave.
NEWARK NEW JERSEY
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RMA Standards

(Continued from page 29)

be identical, permitting proper inter-
lace.

These are the recommended stand-
ards—sufficiently comprehensive so
that the type of signal radiated by
transmitters following these stand-
ards will be uniform. Philco’s expe-
rimental television transmitter,
W3XE in Philadelphia, is already
transmitting signals according to
these standards. It is believed the
NBC television transmitter at the
Empire State Building, New York
City, soon will be radiating signals
conforming to the RMA Standards.
Other experimental transmitters will
follow.

In these days of pre-commercial
television these standards are natur-
ally tentative. The RMA Television
Committee realizes there will be
changes and additions as television
development moves onward.

Now that standards have been
drafted, after being in the formative
stage for several years, researchers
in the television field feel that at this
time they can confidently plan con-
centrated work along the definite
lines indicated by the chosen stand-
ards.

Editors Note: The work of the RMA
Television Committee is an outstanding
example of cooperation in a highly com-
plex technical and commercial situation.
In view of the many compromises neces-
sary between different points of view,
the members of the committee, listed
below, are to be commended for com-
pleting a difficult job.

RMA Television Committee

Group 1. Members: J. E. Brown,
Zenith Radio Corp.; R. B. Brown, Phi-
ladelphia Storage Battery Co.; E. W.
Engstrom, RCA Manufacturing Co.;
I. J. Kaar, General Electric Co.; H. M.
Lewis, Hazeltine Service Corp.; R. H.
Manson, Stromberg-Carlson Tel. Mfg.
Co.; H. V. Nielsen, Sparks Withington;
H. J. Tyzzer, Crosley Radio Corp. This
committee reports to Virgil M. Graham,
Sections Chairman, who in turn re-
ports to W. R. G. Baker, RMA Direc-
tor of Engineering.

Group 2. Invited members (not re-
presenting RMA Member Companies) :
R. Bown, Bell Telephone Laboratories;
P. C. Goldmark, Columbia Broadcast-
ing System; A. N. Goldsmith; J. V. L.
Hogan, Radio Pictures; R. M. Morris,
National Broadcasting Co., Inc.; P. T.
Farnsworth, Farnsworth Television
Inc.; A. F. Murray (Acting Chair-
man), Philco Radio & Television Corp.
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For Answers to Questions

about Tube Shields

THE NEW IMPROVED 1100 SERIES
GOAT FORM-FITTING TUBE SHIELD

When special problems arise in
the use of tube shields, let our en-
gineering service facilities post
you on the latest development in
the field. The new improved 1100
series Goat Form Fitting Tube
Shield for all types of 1939 sets is
the result of the combined thinking
of the industry’s leading engineers.

Send for Bulletin TS-5, samples and
prices.

features:

Sturdy construction Magnetic shielding
Greater stability. Easy assembly
Improved grounding Space Saving
Complete shielding Beaded Top

Better appearance Economy

- GOAT RADIO TUBE PAR 'S, INC.
4 (A DIVISION OF THE FRED GOAT CO EST.' -7'893) Fr5
314 DEAN ST., BROOKLYN, N. Y.

SIGMA

PERATES on 50 milliwatts D.C. to control one kilowalt

non-inductive load or one quarter kilowatt A.C.
inductive loads. Single pole, double throw contact circuit
consists of a standard, enclosed type of sensitive switch
rated at 10 amperes, 110 volts A.C. With its high out-
put to input ratio, the type M relay simplifies many
control circuits by obviating the need for intermediate
relays.

Available with field resistances from 100 to 8,000 ohms. Standard
model contained in dust proof metal case 2% in diameter and
3%” high, with five prong plug in base for mounting in vacuum
tube socket. Special unmounted models can be supplied on
order.

Prices and discounts on application.

SIGMA INSTRUMENTS, INC.
388 TRAFELO ROAD BELMONT, MASSACHUSETTS

McGRAW-HILL

DIRECT

Electrical Dealers & Wholesalers
Mill Supply Houses
Power Services
Product Engineering & Design

As business paper pub- Production and Maintenance

lishers 1% ovﬁ'rn fifty ly equipped to Radio Dealers & Wholesalers
. McGraw-Hill is unique e : ) 8 * :
giel::S complete, authoritative direct mail cov- Radio Engineering & Design

erage of Industry’s major markets. Extreme

accuracy is maintained (guaranteed to 98%) For further details, selections from

and through careful analysis of markets, above fbasic cfl_assflcafions, .c?uqu:.
complete classification of companies and per- prices, ic-. or estima fesf'on specla} |s's
sonnel, etc., the widest possible selections . . . ask any representative or write to

are avdailable. Send for handy reference

folder, “Hundreds of Thousands of HRIelaIs.?ns
e h . o = )

bt P A S IT1 1 wAIL DIVISION ..

.4 McGRAW-HILL PUBLISHING CO:

What Fields Do You Want to Reach? Sy P 230 w. azna staeen NEW YORX, K 1.

Aviation
Bus & Electric Railways
Civil Engineering and Construction
Administrative Executives

Complete Lists Covering Industry's Malor Markets
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MANUFACTURING REVIEW

News

+ At the Chicago Radio Parts Show,
Howard Radio Co., Chicago, displayed
several new amateur and communica-
tions receivers Frank D. Fessler,
development engineer for Electrical Re.
search Produets, Inc., since 1929 has
assumed 4 similar position with Motio-
eraph, Inec. Headquarters or-
ganization of Westinghouse Radio Sta
tions has opened new quarters in Bal
timore. This organization supervises
the operation of stations KDKA,
KYW, WBZ., WBZA., WOWO and
WGI. Personnel is made up of S. D.
Gregory, Ralph N. Harmon, Gordon
Hawkins, and J. B. Rock. In July,
Walter C. Kvans, Manager of the
Radio Division, will move to Baltimore
from Chicopee Falls, Mass., with his
manufacturing organization Ili-
nois Condenser Co., Chicago, has moved
to larger quarters at 1160 North Howe
Street

Literature

4+ RCA paid dividends amounting to
87% cents a share on the first preferred
stock and a $1.25 a share on the B
preferred stock for the period April
1 to June 30th American Em-
blem Co., Utica, N. Y., has purchased
the assets and business of the Eddie
Mfe. Co., Chicago, Manufacturers of
vadio dials, drives, scales and tuning
mechanisms . Driver-Harris  an-
nounced the opening of a warehouse
in San Francisco. The Electrical Spe-
cialty Co., Ltd., are the Driver-Harris
west coast representatives . . . Philco,
according to Larry Gubb, President,
is invading the air-conditioning field.
The product will be a  portable
unit called Cool-wave which can be
placed in any room of a home, in
offices, hospitals, or hotels . Ra-
diotone, Inc., has broken ground for a
new plant at 7356 Melrose Ave., Holly-
wood, to manufacture vecorders.

4+ “What’s new in Radio” ... Not what
you say, but how you say it is fre-
quently the difference between convey-
ing an idea correctly or incorrectly.
The article, under the above title, in
the June issue is a case in point. Recog-
nizing the extensive design and manu-
facturing development carried out by
P. R. Mallory & Co., of Indianapolis,
the editors failed to emphasize that
Mallory manufacturers electrolytic con-
densers having standardized electrical
and mechanical characteristies, and
licenses other manufacturers under its
patents. Several electrolytics were
measured by Benny French and the
editors at the recent I. R. E. show and
were found to be “right on the button.”

M. W. Kenney has been ap-
pointed chief engineer for the Seeburg
Radio Corporation of Chicago. He was
formerly connected with Motorola in
the same capacity.

consti-
informa-

Manufacturers' literature
tutes a useful source of
tion. Readers who wish copies of
items listed below may obtain
them by writing to the manufac-
turers.

Thyratron. Bulletin TD-88 gives tech.
nical information on WL-629 tube.
Westinghouse Kl. & Mfg. Co., Bloom:
field, N. J., Lamp Division.

Cathode-Ray Tube. Application Note
No. 92 fully deseribes the application
of the improved Type 906 Cathode-
Ray Tube at low voltages. RCA Mfg.
Co., Harrison, N. J.

Water-cooled Tubes. Complete engi-
neering data on water-cooled and air-
cooled tubes. Instructive and inter-
esting information is contained in Gen-
eral  Instruetion  Sheets. Amperex
Electronic  Products, 79 Washington
St., Brooklvn, N. Y.

Tubes. Receiving Tube Chart 1275-B,
in booklet form, gives characteristic
data on all glass, glass-octal, and metal
types in  numerical-alphabetical se-
quence, and includes socket designs.
Air-cooled Transmitting Tubes, Booklet
TT-100 classifies RCA tubes according
to triodes, tetrodes, pentodes, rectifiers,
and miscellaneous types. RCA Mfg.
Co., Harrison, N. J.

56

Tube Shields.  Bulletin TS-5, illus-
trates new 1100 Series form-fitting
tube shields. Goat Radio Tube Parts.
Inc., 314 Dean St., Brooklyn, N. Y.

Amateur Tube Uses. “Handbook of
Amateur Tube Uses” is an encyclo-
pedia of technical information for am-
ateurs.  Includes temperature color
chart, Raytheon Production Corp., 420
Lexington Ave., New York City.

Broadeast  Station Equipment. An
elaborate spiral-bound general cata-
logue of broadeast station equipment,
including a new line of transmitting
and speech input equipment, tables in
which differences and similarities of
apparatus are listed and the condi-
tions of use outlined. Photographs,
drawings and charts. Price 50c. RCA
Mfg. Co., Camden, N. J.

Voice Coils. Instructions for centering
voice coils in Magnavox Speakers. The
Magnavox Co., Fort Wayne, Ind.

Dynamotors. Power supply equipment
for sound systems, police units, aircraft,
marine and broadcast service. Also
bulletin on heavy duty power plants
Types GA and GD. Pioneer Gen-E-Mo-
tor Corp., 466 W. Superior St., Chicago,
111.

Welding Tips. Specification Bulletin on
spot welding tips and water-cooled hold-
ers including dimensions, drawings, ete.
A table gives data on spot welding of
similar and dissimilar metals with Mal-
lory alloys. Also data on new pointed
type tip. P. R. Mallory & Co., Indian-
apolis, Ind.

Checking List. An index and check-
ing list revised June, 1938. Also bulle-
tins on heavy duty rheostats, midget
magnet relays, sensitive relays, time
delay relays, speed regulators, and
voltage regulators. Ward Leonard,
Mt. Vernon, N. Y.

Rheostats and Resistance Units. Stock
Catalogue No. 17 lists and describes
line of products for industrial radio
and electronics fields. It includes exten-
sive tables of ohms, current and volt-
ages for the different units. Ohmite
Mfg. Co., 4835 W. Flourney St., Chi-
cago, I

Pickup Inspection. Use of a micro-
scope for testing high fidelity pickups.
Brush Development Co., 3322 Perkins
Ave., Cleveland, O.

Weston Pointer. New house organ
published in the interest of the radio
serviceman by Weston Electrical In-
strument Corp., Newark, N. J.
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Cords. A rubber armored cord known | R I C
as “Tricord” which can be bent, tied |

into a knot, and abused without injury,

Type S. is a heavy duty flexible all- makes MORE re|ay5
rubber cord for use on portable tools,

lights, ete. Triangle Conduit & Cable

Co., Inc., Elmhurst, N. Y. makes BETTER relays

makes MORE V ARIETIES of relays
Transmitters. A 16-page illustrated
catalogue descriptive of radio-telephone g e T H A N A N Y O T H E R
and telegraph transmitting equipment fovn " 3
MANUFACTURER!

for multi-frequency operation. In-
cluded are: portable transmitters, ma-
rine, radio-telephone, transmitter and
receiver installations, and automatic
frequency controlled transmitters Ili-
censed under patents of AT&T for
state, county, and municipal police
service. Transmitter Equipment Mfg.
Co., Inc.,, 130 Cedar St., N. Y. C.

AND—when you buy
an Automatic Electric
Relay you get a preci-
sion product designed
and constructed by an
experienced company—
for Automatic Electric
has been making relays
LONGER  than  eny

other manufacturer!

Motors. June, 1938 bulletin “Motor-
gram” describes Finch Facsimile Sys-
tem and gives data on lubrication of
fractional hp motor bearings. Bodine

Electric Co., 2250 W. Ohio St., Chi- Re|ays for EVERY INDUSTRIAL Need

cago, il ® The Automatic Electric line of types, polarized relays, e*c.‘Aw‘ail
relays includes quick and delayed able with any contact combination
Micro Switches. Bulletins 14 and 15 action types, sensitive and heavy and for operation on D.C.or A.C.
give dimensions and characteristics of duty types, mechanical locking circuits of any voltage.
standard and type Z units. Bulletin ® Write for complete illustrated catalog of relays, stepping switches, electric count
16 d ib tvw LK interch: bl ers, solenoids, keys, and other electrical control accessories. Address American
escripes type OIS HE IR LN O Automatic Electric Sales Company, 1033 W. Van Buren St., Chicago.

precision limit switch. Miero Switch

Cotpl Freeport, 11l AUTOMATIC ::, ELECTRIC

1 1 N o P ‘ .
Vibration ('O“P""l- Reprint of a paper MAKERS OF TELEPIHIONE AND SIGNALING APPARATUS
presented by S. Rosenzweig, before the ELECTRICAL ENGINEEKRS, DESIGNERS AND CONSULTANTS

ASME at Dallas, June 7. It is a com-
prehensive treatise covering the sub-
ject of machinery vibration transmis- VYVVVVVVVVVVVVVVVVVVVVVVVVY
sion and its elimination. Korfund
Company, 48-15 32nd Place, Long Is-
land City, N. Y.

Electrical Insulating Materials. “Lami-
coid”, Price List No. 105 gives com-
plete information on sheets, tubes and
rods. Bulletin No. 110-B gives prices,
description and application of Translu-
cent Lamicoid. Lamicoid Fabricato;‘lsi; New , With
Ine.,, 636 N. Albany Ave., Chicago, Ill.

PALM |

Time Switches—Flashers. Bulletin de- STAND CONTROL

scribing six time switches including a
spring wound unit, a twin time switch,
and data on on-and-off flashers. Spellers
and interference elimination are also
included. Automatic Electric Mfg. Co., Type G. Grip-To-Talk Desk Stand is

MaNkatO, Minn. designed with relay operating switch
for remote control of amplifiers and
transmitters through suitc:bhi< relay

g . systems. Interchangeable socket con-

Tube Manual. “Quick Reference Radio e

Tube Manual”, is spiral bound and

groups tubes by function. It gives

Combination List Prices
GT-3 Microphone and Stand $30.00

considerable data on practical uses in- GK-2 Microphone and gtcmccii gg.gg

i i i i - GD-2 Microphone and Stan d o
c.ludlng quIgn ?onSIderatlons' Na GD-104 Micropbone and Stand 27.50 e
tional Union Radio Corp., 57 State Type G Stand, alone 10.00 ..

Street, Newark, N. J.

Machinist’s Manual. “How to Run a I\
Lathe” is a revised edition containing
128 pages, 350 illustrations, describ-

i 11 ph f lath t-up, and . . ‘
e s s of jphe serup, and Astatic Microphone Laboratory, Inc.| SERACIUELACURUTIFLD tube(=)

machining operations. South Bend | Dept. A-3 Youngstown, Ohio
Lathe W%rks,pSou,th Bend, Ind. Price Licensed Under Brush Development Co. Patents WILBUR B DR'VER CO
25¢. AAAAAAAAAAAAAAAAAAAAAAAAAAL NEWARK, NEW JERSEY
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PRECISION

IS A MAJOR

REQUIREMENT

| THE SUPERIOR PLASTIC

When you select Richardson as
your source of supply for Molded
or Laminated INSUROK, and
other synthetic plastics, you enjoy

{ the comprehensive facilities of
I Richardson’s completely equipped

58

plants. Further, you make sure
of strict adherence to every detail
of your requirements and unvary-
ing exactness and precision in ex-
ecuting your specifications. A
request will bring a Richardson
technical man with complete in-
formation.

MELROSE PARK, (CHICAGO) ILL. .~ FOUNDED 1868- LOCKLAND, (CINCINNATU OHIO.
NEW BRUNSWICK, N. J. INDIANAPOLIS, IND,
OETAOIT OFFICK: 4-262°Q. M. BUILDING, PHDNZ 'MADISON 9388,

NEW YORK OFFICE: T8 WEGT STREET, PHONE WHITCHALL 4-4487

Y

New Products

New Tubes

ReCENT additions to the tubes available
to engineers are the following: The
0A4G, the gas-filled cold cathode tri-
ode described in Electronics May, 1938;
the 4A6G, a twin triode class B am-
plifier for 90 volt battery receivers;
the 6P5G, an octal base triode other-
wise identical with 76; the 687, a
metal counterpart of the 687G the last
three tubes are from Raytheon.

The GAF6G a twin indicator elec-
tron ray tube. This tube announced by
RCA, is a high vacuum heater cathode
tube designed to respond visually by
means of two shadows on a fluor-
escent target to changes in voltages
applied to the control electrodes. It
acts as a voltage indicator and is useful
as a convenient and non-mechanical
means to indicate accurate tuning of
radio recelvers.

National Union have devcloped a
two ray tuning tube, the 6AD6G, and
a special control tube to go with the
tube known as the 6AEGG. The latter
iIs a tube having a single cathode
around which is the grid having evenly
wound grid turns for a portion of this
length, and for the remaining portion
the grid turns are unevenly spaced.
Surrounding this grid are two plates.
National Union engineers have devel-
oped special circuits for use with these
tubes.

Sylvania announces a Type 1231
triple grid high mutual conductance
amplifier for use in television, video
circuits, ete. A new type of construc-
tion permits very short leads with a
result that the maximum grid plate
capacity is 0.015 uuf.

New battery tubes operating with a
nominal voltage of 1.4 and a current
of 0.05 amn. have been added to the
Hydgrade Sylvania list. These are
the 1A5G and 1C5G, power output
pentodes, the 1A7G, a pentagrid con-
verter, the 1H5G, a diode triode de-
tector amplifier, and IN5G which is a
pentode suitable for i-f and r-f ampli-
fication.

Time Cycle Control

A NEW TwO-SPEED controller manufac-
tured by the Electric Switeh Corp.,
Colambus, Ind., simplifies recyeling op-
erations.  Model 635 utilizes wvaried
speeds on a single ecamshaft. In re-
cveling operations, a number of opera-
tions must occur for exceedingly brief
periods at short intervals, cease for a
longer period and then begin again.
Ordinarily, more than one camshaft
speed is required because of the limita-
tions of the cam action with a single
fixed speed. In Model 635 motors of
different speeds are placed at either
end of the camshaft and utilizing speed
reducers and overriding cluteches at
proper places on the shaft the cyeling
operation is accelerated or slowed at
any point desired in the cycle.

Electronic Voltmeter

A NEW SENSITIVE electronic a-¢ volt-
meter, Model 300, having several novel
features has been announced by Ballan-
tine Laboratories, Inc., Boonton, N. J.
Very much more sensitive than the
conventional type of vacuum tube volt-
meter it is capable of reading down to
one millivolt and covers the entire
range of voltage up to 100 volts in five
decade steps. The frequency range of
10 to 100,000 cycles covers the audio,
supersonic and carrier current fre-
quencies. The accuracy is about 2%,
which is unaffected by fluctuation in
line voltage, variation in tube charac-
teristics, circuit constants and tempera-
ture.

The main feature is the logarithmic
scale, calibrated from 1 to 10, which
permits switching in decade steps with
but one scale to read. This type of
scale also provides uniform percentage
accuracy of reading over the entire
range. An auxiliary uniform secale in
decibels is also provided. The instru-
ment is very compact, 4% in. x 5% in. x
11 in., and weighs 93 lbs.

Bakelite Laminated Material

THE INTRODUCTION of a new material
has been announced by the Synthane
Corp., Oaks, Pa. In place of the usual
paper or fabric base, this material
uses a woven glass fabric. Glass, tests
show, gives a low moisture absorption
which has not been duplicated pre-
viously in laminated phenolic resinoid
materials. Other advantages reported
are a minimum change in electrical
characteristics, and greater resistance
to the action of corrosive liquids.

Thread Cutting Serews

“H1-HoOK” THREAD-CUTTING screws are
expressly developed for plastic ma-
terials by Shakeproof Lock Washer
Co., Chicago. A specially designed
double width slot gives an acute cut-
ting edge that cuts a eclean, sharp
thread in all types of plastic composi-
tions, both molded and laminated. This
construction materially reduces the
high driving torque normally encoun-
tered and enables fast, easy driving
with a minimum of breakage common
to molded plastics.

Because the screw cuts a standard
thread, it may be replaced if necessary
by a conventional machine of the same
size without damaging the tapped hole.
The need for a separate tapping oper-
ation or threaded inserts is eliminated,
the only requirement being that the
screw be inserted in a molded or drilled
hole of the proper size and driven home
with a hand or power driver.
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Gas Electric Plant

A NEW “BLUE DiaMoND” portable two-
in-one electric plant is announced by
Pioneer Gen-E-Motor Corp., 466 W. Su-
perior St., Chicago. Operating without
flicker, the A. C. plant has a capacity
of 110 volts, 300 watts, at 60 cycles. It
will furnish adequate supply of D.C. for
charging batteries: 200 watts, 6 volts;
250 watts, 12 volts; or 325 watts, 32

volts D.C. The 4-pole, steel-shell gener-
ator has direct connection to the crank-
shaft of the engine. The 4-cycle single-
cylinder air-cooled § hp. engine has a
mechanical governor to maintain a con-
stant speed of 1800 r.p.m. and has a
cast iron fuel tank base and also igni-
tion shielding. The plant is compact,
overall dimensions of 193 x14 x 14 in.
and operates 12 to 16 hrs. on one gallon
of gasoline. Different types are avail-
able: push-button starting, auxiliary
rope-pull starter, and remote control

type.

Mercury Switch

A PLUNGER RELAY with a single moving
part, capable of handling 30 amps. and
110 volts a-¢ is made by the H-B
Electric Co., Philadelphia. It will oper-
ate in any position within 45° of the
vertical. A plunger within a glass
tube is pulled downward when the

fis
Tube Suppor! Frame [ J ] Melal Ferrule

TTRT \ cemented lo gloss fube
0 4 \
Oyfer Glass She ] ,\ \ _Heal Resssting Liner

for shielding_arc

Floaling
Magneirc Plunger
U/splnce< Mercury
when drawn_down -

Bus clsing eireu]

Cercmic Cup
Belairung Mercury
Lor_moking_and

bredhn! arc fw—rg-w l | i ?-z-—,-v[n
bi (- JFEZ
_Tungsten £/ectrode \ I
lazs insulted :
5 G

Pure
Yo o cup e Mercury

w
Tungsten Eiectrode Bekehle Tibe
exposed o Mércery
Magnete lre
und
Yacuum Tight
glass seal 3
) U, S and Foreign
)4 Pateids Pending
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coil is energized, this action displaces
mercury in the tube and floods the
contacts. When the coil is de-ener-
gized the plunger floats to the top of
the mercury opening the circuit.
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Monel Tubing

A TUBING FORMED by spiraling stripped
nietal but with practically all the phys-
ical characteristies of seamless tubing
is manufactured in the United States
by Superior Tube Co., Norristown, Pa.
It is known as “Brawn’” monel tubing,
a word coined from BRaze-DrAWN.
It is available in sizes from . in OD

(.062) x .0007 in. wall to § in. OD x .049

in. wall.

Indicating Lamp

A NEON LAMP for annuneciator applica-
tions, or for elevator signals, night
light, or on-and-off switches is an-
nounced by H. R. Kirkland Co., Morris-
town, N. J. The lamps are available
in 3 or 6 watt ratings for voltages
up to 120 in screw or bayonet base.

Automatic Time Switch

A NEW AUTOMATIC time switch, Type
TSA-14, has recently been announced
by General Eleetrie, for use in a wide
variety of applications such as process
timing and sign flashing. The new unit
1s sturdy, accurate, and has an all-
glass cover to facilitate easy inspection.
The total time cyecle of each switeh is
fixed dependably and accurately as the
contact-making mechanism is driven
through the spur gear train by a Tele-

chron motor. The dial of the instrument
is marked in “per cent of total time.”
The percentage of “on” time may be
varied by the user merely by rotating
the dial until the desired percentage of
“on” time is indicated by the pointer.
Silver contacts are mounted on the
brushes, which bear on rotating cams.
Stops in these cams snap the contacts
“open” and “closed” at the desired
intervals.

Chronograph Watch

I'OR RADIO ENGINEERS, announcers, and
anyone who wants split second timing,
the Jardur Import Co., 21 West 19 St.,
New York City, offers the Multichron
which is in one unit a wrist watch
stop watch, time-out watch, tachom-
eter and telemeter. This chronograph
has a 15 jewel Swiss movement.

WWWwW.americanradiohistorv.com

Dealer

L ed Price
I\\"
548,

MODEL 1252 VACUUM
TUBE VOLTMETER

Tube On Cable . . . Particularly De-
sirable for High Frequency Work
. . . Ranges: 3-15.75-300 Volts.

This model is self-calibrating, same as
other Triplett Vacuum Tube Voltmeters, the
self-calibrating feature being automatic
with the highly developed tube bridge

circuit. It has the exclusive feature for
indicating above and below null point.
The initial operation of adjusting the

bridge at the zero level cancels out error
independent of the tube emission values
or when replacing tubes.

Model 1252 is furnished with the exclusive
Triplett tilting type twin instrument. One
instrument indicates when bridge is in
balance—other instrument indicates direct
reading in peak volts. Furnished complete
with all necessary accessories including
1-84, 1-6F5, 1-76. Case is metal with black
wrinkle finish. E'ched panel is silver and
red on black. Dealer Price $48.33.

Model 1251 same as 1252 but with fest
tube located inside case. Dealer Price
S47.67.

Model 1250 same as 1251 except ranges
are 2.5, 10, 50 volts. Dealer Price $36.67.

)

The Triplett Electrical Instrument Co.
237 Harmon Dr., Bluffion, Ohio

Please send me more information on
Model 1252 -Model 1251
1250.

Model

Name
Address ......

City . State
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RHEOSTATS . . . Ohmite all-poreelain

vitreons-cnameled  Rheostats (Under-
writers”  Laboratories  Listed)  provide
smooth, safe, elose control of motor

speed. filament voltage, lamp dimming,
bias voltages, ete. Wide range of re-
sistance values in 9 models from 25 to
1000 watts, Available in single or tan-
dem units, with straight or tapered
windings, in stock or special models 1o
meet vour specifications.

RESISTORS . . . Regular and non-

inductive types—general-purpose  and
precision units—fixed or tapped, Extra-
sturdy  construction  with  permanent
Ohmite vitreous enamel coating. Avail-

able in hundreds of convenient stock
sizes and values.,
DIVIDOHMS . the handy Ohmite

vitreous-enameled Adjustable Resistors
that permit convenient, speedy changes
in resistance values for most any power
resistor need. Ratings from 10 10 200
watts: resistances  through  100.000
ohms,

R.F.and POWER LINE CHOKES . ..

for transmitter and reeeciver R. F. cir-
cuits, interference elimination, ete.

Let Ohmite engineer your control-by-
resistanee problem.

Send for Your Copy of the
New Ohmite Catalog 17—now.

OHMITE MANUFACTURING CO.

4825 West Flournoy Street, Chicago

OHMITE

RHEOSTATS RESISTORS TAP SWITCHES

60

| arcing or a

Selector Switch

For sELECTION of taps of a-c reactive
circuits, Ecco High Frequency Corp.,
120 W. 20th St.,, New York City, has
developed a selector switch embodying
an interlock contactor arrangement

CIRCUIT DIAGRAM for tne ECCO Type 3 TAP SELE TORSWITCH

HC - Hagnet:

LINE j’*c '

vo wire circult dlagrem

= |
e p )| |
A

Pulling Coit.

Remota Controi
Line Switen

which is tied in with a magnetic con-
tactor switch. A combined electrical
and mechanical sequence eliminates
moment of short circuit
when tap changes are made.

Crystal Phonograph Pickups

New PickUps of Webster Electrie Co.,
Racine, Wis., incorporate new prin-
¢iples in construction of the cryvstal
cartridge. The crystal element of ree-
tangular shape, torque type, is mois-
ture-proofed. 1t is housed and com
pletely sealed in a molded flexible rub-
ber housing. A metal outer she'l serves
as an electro-magnetic or clectrostatic
shield.

This construction offers the greatest
possible protection against the dam-
aging effects of moisture or humidity,
and at the same time offers greatly
increased  protection against  acei-
dental breakage of the element.
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The crystal element is of a high
capacity and low reactance; has low
needle point impedance and improved
tone; leads are brought directly out
of the cartridge, eliminating any neces-
sity of soldering; good damping quality
of the rubber housing e¢liminates in-
ternal reasonance. This new crystal
cartridge is offered in a solid walnut
hand-rubbed tone arm of unusual ap-
pearance. The tone arm is designed to
minimize tracking errors down to 3 te
49, Full lift facilities needle inser-
tion.

Condensers

A NEW LINE of trimmer and padding
condensers have been announced by
P. R. Mallory & Co., Indianapolis. All
types are made with fine India ruby
mica, and are designed to prevent drift,
or change with temperature or mois-
ture. The adjusting screws are equipped
with fine threads for accurate setting.
Available in four general types:
BT, low-priced bakelite based units in
single, double, triple and quadruple
sections; CT, a midget ceramic base
trimmer condenser having the same
capacity range as the BT (3-30 uuf);
CTX, single section ceramic base con-
densers for applications requiring more
capacity than available in the CT;
CTD, ceramic base dual condensers
having wide application because of
their small size and high ecapacity
range.

Paper Condensers

MOLDED iN LIVE rubber jackets otfered
by Aerovox Corp., Brooklyn, for r-f use.
In the manufacture of these units no
moisture is released by the vulcaniz.
ing process which is accomplished at
a temperature below the vacuum-im-
pregnation cycle of the section, as con-
trasted with elevated temperatures of
usual phenolic resin molding. Therefore
there is no absorption of moisture by
the condenser section. There is no need
for high pressures since the paper sec-
tion is fully safeguarded in the rubber-
molding process.

The new units are available in
capacities up to 0.25 uf in 200 volt,
0.1 in 400 volt, 0.05 in 600 volt, and 0.01
in 1000 volt.

Silver-Mica Condensers

IKriE REsisTOR Corporation announces
two new condensers of the silver-mica
type, with unusually stable character-
istics. The Type F, which measures ap-
proximately 1%” x £” x %" thick has a
positive temperature coefficient of
capacity of approximately .000025
wef/uuf/°C. They have practically no
change in capacity with time and have
a power factor of about .04%. Type F
condensers can now be supplied in pro-
duction quantities in ranges from 15
uuf to 2500 uuf. They are impregnated
and sealed with high grade waxes in
a low loss ceramic case that provides
excellent protection against humidity.

The Type A silver-mica condenser
is similar in construction to the Type
F, but much smaller in size. It has a
positive temperature coefficient of
approximately .00005 uuf/uuf/°C. As it
measures only 7 x 3” x 3}” thick, the

.Type A is ideal for mounting in close

spaces such as the inside of 1-f shield
cans. This midget condenser is now
avaijlable in production quantities in
ranges from 40 uuf to 120 uuf, Specially
designed Silver Condensers can be sup-
plied up to 250,000 uuf.
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Liquid Condenser

SPRAGUE SPECIALTIES Co., N. Adams,
Mass., have introduced compensator
condensers utilizing a liquid dielectrie.
They show an accurate and readily
measured decrease in capacity with
rise in temperature. Since the action
is not dependent on the expansion of
loose electrodes it is mechanically stable
and will return to its given value at a
given temperature. It is not affected

s oS

by humidity nor is it possible for dust
to reach the dielectric and cause dam-
age. From 0.5 to 2 Mec. the ratio of
capacity to Q is about 0.04.
Sprague also introduced recently an
automatic push button tuner system in
which drifting or changing in capacity
is not over 19, under severe changes
of temperature and humidity. The
unit is connected to the radio chassis
by two wires and a ground connection.

Electrolytic Condensers

SPECIAL VENTS in the new Cornell-
Dubilier Electriec Corp., So. Plainfield,
N. J., type BR “Blue Beaver” electro-
lytics permit normal dissipation of the
harmless, odorless electrolytie vapor,
and afford a great safety factor under
all operating conditions. The formation
process used in these units affords a

high voltage breakdown. Tubular, com-

pact construction provides ease of
wiring into circuit and a new varnished
protective sleeve is spun-over at both
ends to prevent possible short-circuits
of leads to the aluminum container.
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Resin

A NEW impregnating resin No. 278 for
increasing the density of certain types
of casting has been developed by Gen

eral Plastics, Ine.,, N. Tonawanda, N.|
Y. Such a resin has the property of
decreasing porosity of castings 1‘esult-|
ing from several causes.

Noise-Balancer '

AN ANTENNA circuit notse balancer for
use on aeroplanes, airships, tanks, etc., |
is announced by Whisk Laboratories,
145 W. 45th St, New York City. It
is a 3-antenna balancing filter system
that eliminates all engine igniti0n|
noise and eliminates the necessity for
shielding engines. l

Audio Oscillator

BEAT FREQUENCY oscillator, known as
Model 133, of Clough-Brengle, Chicago,
has high thermal stability designed par-
ticularly for laboratory researeh and
production testing. It offers six watts
of output power into a 500 ohm load.

Tuning is accomplished on two hand
calibrated frequency dials covering |
ranges of 15 to 15,000 and 15 to 420

cps. This instrument provides flat out-
put frequency characteristic and good
wave form. Calibration is rapid and
accurate. An output meter covers 4
voltages and 4 db ranges. It is a-¢
operated. '

Oscillographs

A 9-IN. PRECISION oscillograph, Type
169, is announced by Allen B. DuMont
Labs., Passaic, N. J. In addition to
the natural advantage of the large
screen and a brilliant pattern, there
are several additional means of con-
trol in this oscillograph. There are
two independent power supplies, two
identical amplifiers providing push-pull
electrostatic deflection, and the third
amplifier for grid modulation useful in
television or in other applications where
the third variable is desired.

Several pickup units for translating
sound, vibration, impact, heart-beat
and other phenomena into electrical
terms which can be observed as visual
patterns are also available from the
DuMont Laboratory.

E
PLANNING A SHUAT
EXCITED RADIRTOR®

then you WILL
need a
TYPE 174
COMPRESSED GAS
CONDENSER

send for information

and prices

"Hr:mfrz ANDGSEQ KAUFMANO
SOUTH LTD CALIFORNIA

COMPLETE A. C.
ELECTRIC PLANTS

Compact « Lightweight e Portable

A.C. ELECTRIC PLANTS—many Models
supply both A.C. and D.C. output at any
voltage. Accurate voltage and frequency
regulation—Ideal for operating RADIO
TRANSMITTERS—RECEIVERS—FUR-
NISHING POWER for TESTING of
INSTRUMENTS and APPLIANCES
away from power line—STANDBY for
EMERGENCIES when power service is
interrupted. Installed in Trucks—Trailers
—Passenger Cars for Public Address
Service, Advertising, Testing, Demon-
strating.
All Models ECONOMICALLY
ON GASOLINE. Standard 110 volt A.C.
and COMBINATION A.C.-D.C. Units in
all sizes from 350 to 5000 watts capacity
can be shipped from stock. Special vol-
tages and capacities shipped promptly.
Complete details on request.

D. W. ONAN & SONS

363 Royalston Ave.

operate

Minneapolis, Minn.
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TERMINAL PANELS, ETC.
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HUNDREDS OF STANDARD
OR SPECIALS TO YOUR
PRINTS.

WRITE FOR BULLETINS.

HOWARD B. JONES

2300 Wabansia Avenue
CHICAGO

ITEMS
BLUE-

ILL.

Proressionar
| SERVICES

ELECTRICAL TESTING
LABORATORIES

. Characteristics and
Life Tests of Vacuum Tubes
Tests_of photo cells, glow lamps, crater lamps
Tests of electronic and optical devices.
80th Street and Kast End Avenue
New York, N. Y.
Phone: Buttertield 8-2600

INTERNATIONAL ELECTRONICS, INC.

AMERICAN CONSULTING ENGINEERS TO
FOREIGN MANUFACTURERS

Qeslgns ..... o S Specifications
Electrolyties Tubes . Resistors
Transmitters ... ..... ..., . . . . . Receivers

630 Fifth Avenue New York, N. Y.
Cable:—Interengin, New York

HAROLD J. McCREARY

Mem. ALEE & WS.E

Consulting Engineer
Research Llectronics
Development
Design
Factory Practise
Patent Studies

105 W. Adams St.

‘T'elevision

Radio

Railroad Signaling
Telephony

Phone STAte 4003 Chicago, (.

RADIO DEVELOPMENT & RESEARCH CORP.

CONSULTANTS AND DESIGNERS
ineluding
Amplifiers—Antennas—Transmitters
Recelvers—Laboratory Equipment
Special equipment designed and constructed

145 West 45th Street, New York, N. Y.
Tel. BRyant 9-6898
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Noise-Eliminating Antenna

A NEW NOISE-REDUCING antenna has
been developed by RCA Victor, Cam-
den, N. J., to give the ultimate in noise-
free radio reception regardless of loca-
tion. The antenna operates on prin-
ciples different from those formerly
employed. Instead of depending on lo-
cation for its noise-reducing qualities,
it has a special counterpoise coupling
arrangement which permits an indi-
vidual balancing adjustment to be made
on each installation.

The master antenna covers a range
of 140 to 23,000 kes., and consists of the
antenna wire, a transmission wire, a
hermetically sealed junction box, the
counterpoise, supporting wires and in-
sulators. After the antenna and trans-
| mission wires have been installed, the
counterpoise is placed parallel to the
transmission wire, so adjusted that its
length equals half the transmission
wire length plus 10 ft., so that if the
transmission wire is 40 ft. long, the
counterpoise will be 30 ft. in length.
The counterpoise is then fastened to
| the antenna near the transmission junc-
| tion box by means of an insulated sus-
| pension wire,

Vibration Pickup

;Two PIEZO electric instruments for the
[ measurement and analysis of vibration
| in industry have been developed by
Shure Bros., Chicago. Model 61B has
|21 linear voltage acceleration chavac-
teristic up to approximately 1000 cps.
Model 62B has a voltage output four
times that of the 61B and a linear
characteristic up to 500 ecps. Data
sheet No. 163 available from Shure
Bros. has considerable technical infor-
mation giving response characteristics
and in an appendix are the principles
underlying the measurement of vibra-
tory motion.

' Level Indicator

IN COOPERATION with the Bell Tele-
| phone Laboratories, NBC, and CBS,
Weston Electrical Instrument Corp. has
developed a new volume level indica-
tor. It has dynamic characteristics
[that result in a pointer action which
|is better damped, and therefore less
| fatiguing to the eye and which follows
the signal, as impressed on the ear by
the loud speaker, more exactly than
is the case with present instruments.

Action of the new pointer is delib-
erate and there is no impression of a
high speed action difficult for the eye
[ to follow. These results have been
| arrived at after extended study of the
physical and psychological problems in-
volved in the proper monitoring of a
program and it is believed that this
new instrument will materially mini-
mize fatigue in this work and thereby
I result in more accurate monitoring.

Soldering Iron

A NEW SOLDERING unit especially de-
signed for light delicate work, on ra-
dios, telephones, small motors, instru-
ments, ete., has been added to the line
of Ideal Commutator Dresser Co.,
Sycamore, Ill. It is 6% in. long by
16 in. in diameter, and consists of a
handle with two heating carbons—one
fixed and the other movable against a
spring. When the two carbons contact
metal an electric circuit closes and
soldering temperature is reached very
quickly.

Contact

LiGHT TOUCH, dust proof, sturdy con-
tact, operating on a pressure of 5
ounces and up to 25 times per second
describes the “King” Contacts, a prod-
uct of Robert Hetherington & Son,
Sharon Hill, Pa. Movement required
to open or close the contact is ¢ in.
30 amperes at 110 volts, o1 15 am-
peres at 220 volts a.c. can be handled.

Tank Condenser

VACUUM TANK condensers having great
power capabilities although they are
physically small because the dielectric
is a vacuum are now available from
Eitel McCullough, Inc.,, San Bruno,
Cal. The maximum overall length of
the condenser is 6% in. and the maxi-
mum of the diameter is 2% in. It car-
ries a peak r-f voltage rating of 32,000
volts and a current rating of 20 to 50

amps. depending upon the frequency.

These condensers resemble vacuum
tubes in their physical appearance and
may easily be connected in multiple. A
series-parailel arrangement illustrated
in a recent Eimac folder makes pos-
sible a 250 puf condenser with a peak
r-f voltage rating of 64,000 volts.

Fluorescent Compounds

A LETTER from Pfaltz & Bauer, Inc.,
Empire State Bldg.,, New York, states
that considerakle new wmaterial is avail-
able on the fluorescent compounds im-
ported by them. Among the new mate-
rials is one which will give a pure
white fluorescence. Data on the use
of these compounds is available in a
mimeographed letter from the import-
ers.
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HIGH GRADE NEW AND USED

ELECTRON TUBE EQUIPMENT

Huge Stock of Equipment of
kvery Type and Varicty
KAHLE ENGINEERING CORPORATION
Specialists in Equipment and Methods for the
Manufacture of Neon Tubes. Radio Tubes, Incan
descent Lamps, Ploto Cells, X-ray Tubes, etc.
941 DeMott St., North Bergen, N. J.

Meters repaired, made more serviceable.
Conversion to higher sensitivity as high
as 10 microamperes for Weston type I
or 24-57.

Sensitive vacuum thermo-couples
For Sale used Weston panel meters
Rawson microammeters, Brown pyrom
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accuracy, never break.Send you solvedithcultcleaning, welding, brazing
for circular. REPAIR SPE- and annealing problems.

CIALISTS, ALL MAKES. 1. We have a continuous feed controlled at-

mosphere furnace. Temperature range 300
I to 1120°C. Thismachine iscapableof Bright
M. DUCOMMUN 580 5th Ave

annealing and cleaning me tal parts or cop-
per brazing metal parts together.

2. We have a continuous feed hydrogen
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furnace. Capable of cleaning, annealing,

and brazing metal partsin an atmosphere of

COMPLEX ELECTRONIC DEVICES ) pure hydrogen. Temperature range 300°
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offers a dependable nation-wide or- 5000 theatres and radio stations. Altec SERVICE, CORPORATION parts together. Incorporates thyratron con-

ganization for servicing all electronic ~ Service Corporation, 250 West 57th trol which insures accurate welding with a

equipment, such as photo-electric cell Street, New York Clty. minimum of oxidation.

_Because of this machinery’s advanced de-
sign, we can oftﬁn effect grﬁater economies
on operations that normally are quite ex-

c EISLER!S FOREMOST IN THE ELECTRONICS FIELD pensive. Your inquiry will receive prompt
HAS. FOR OVER 20 YEARS! attention. Write to
Equipment Charles Eisler’s equipment for the production of radio and electronic tubes, in- [
candescent lamps, X-ray and cathode ray tubes, photo-electric cells, mercury
Has Produced switches, and neon signs has met the severest rdemands of industry in operating TUBE PARTS and

at the lolloest cogt and Iliahelst emcielncy. 1f pou are in the market for any of
this or allird equipment including electric spot welders up to 250 KVA, hutt,
M I LLIo N s and arc welders, get in touch with us. Write for our “college and glass working MACHINERY DIVISION
laboratory units” catalog if interested in equipment for instruction purposes. R R
RCA Manufacturing Co., Inc., Harrison, N. J.

750 S. 13th St. (Near Avon Ave.) EISLER ENGINEERING CO, Newark, N. J.
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CUTTING NEEDLES

for

Instantaneous Recordings
Continue to Give the
Best Uniform Results
Less Cross Modulation

Less Noise

Less Wear

““We have . . . been using these
needles with our recording equip-
ment and we find that they are the
best recording needles that we
have found thus far.>®

Columbia University, N. Y. C.

IANG ERTONE. INC.
A LELECTRIC-MUsIC

201 Verona Ave. Newark, New Jersey
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for 10 days on approval

Brown's RADIO FREQUENCY
ELECTRICAL MEASURE-
MENTS 2nd Edition

Explanations of theory and principles—
descriptions of necessary steps in laboratory
procedure or manipulation—discussions of
the preelsion attainable, precautions, general
merits of various methods. 386 pages, ilius-
trated. $1.00,

Maloff and Epstein's
ELECTRON OPTICS IN
TELEVISION

Develops the theory of electron opties and
its most useful application—the television
cathode-ray tube, emphasizing those phases
of the subjeet with which the authors have
had first-hand experience at the RCA Re-
search Laboratories. 209 pages, illustrated.
$3.50.

Fink's ENGINEERING
ELECTRONICS

A practical volume for engineers who wish
to take up or review electronic principles
and their applieation in typical enginecering
problems of tube use and ecircuit design,
such as power transformation, electrical com-
munication, and industrial control and meas-
urement. 338 pages, illustrated. $3.50.

Terman's FUNDAMENTALS
OF RADIO

A complete treatment of the subject of
vacuum tubes and radio, covering the funda-
mentals of all important topies and the
problemns encountered in their praectical appli-
cation. No knowledge of complex quantities
is required. 458 pages, illustrated. $3.75.
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McGRAW-HILL BOOK CO., INC.
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O Maloff & KEpsteln—Electron Opties in Televislon,
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O Fink—Engineering Electronics, $3.50

O Terman—Fundamentals of Radlo, $3.75
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ULTRA STEATITE

Where high voltages and high frequencies
combine to produce heating of other insu-
lators, Ultra Steatite remains cool. Cool in-
sulators mean low power loss in transmitter
circuits. Thus they contribute toward improv-
ing circuit efficiency and other characteris-
tics of transmitting circuits.

Ultra Steatite also promotes better elec-
trical performance of receiving equipment
by minimizing losses in inductors, sockets,
condensers, switches and many other com-

ponents. General Ceramics is prepared to

make practically all ceramic requirements

of high frequency radio in Ultra Steatite.
We shall be glad to quote on standardized
insulator shapes and sizes as well as indi-

vidual special needs.

GENERAL CERAMICS COMPANY

30 ROCKEFELLER PLAZA, NEW YORK CITY

ELECTRONICS — July 1938

WWWw.americanradiohistorv.com



5. w ® The R(]A-832 IS a new RCA dt'Vt'Iupmmu
| . s dl)Ollt RCA e which, gives excepnrs
hese z'zztw'estmg fac N
e 1 [l U-H-F Beam Power Tu
PushH-Pu

frt:qua'n(‘iea

S€ as a
ith 1,
as shopt
atings it o
down to o

pusb-pull u-h._f Power ]
4X1imum ruungs At wave.
as two melers, With re.
1ay he Operated
e meter,

lt‘ug_{lh.\
duced
Ir-nglh~

at wyve.

alanceq
" Spacing. Iy
g eh'nu'n;ues the need fo,y
in pmper]_v lesi

ernal le,q, minimj,e nte).
tnee, T i

neugy

cuits, Short int
nal leyd inductz

Insy|
try of circygy 1
Al

d-¢ pl
S, a maximym,
ndam

mu'ng of 100 volt
input of 36 watls 4 a4ximuyy, total plage
(f\‘sipznion of 15 Watts, The heagep are
arranged fq, Operatioy from

ate vgl tagf‘
total plate

Chare show
Performy e,
ties of R(4.

ereny ¢

$ [requeney
chzu'zu'lm'is-
832 for dif.
a8ses of ge

I'vice,

Over325 milligp RCA
radio tubeg have been
Purchage by radi, Users
AN tubes) 44 mn radie
sets

. it Pays to gq RCA
All the Way.

MY - e

L]

RCA Presents the Magic

€y every Sunduy, 2t0 3

.M. ) D. s 1 »on the
NB(C Blue Ney work.

EFFic g

SLIGHTLY OVER TWICE
NORMAL SIZE

. INI
RCA MANUFACTURING CO,, INi

F
A SERVICE O . ]
HE RADIO CORPORATIO
; OF AMERICA



