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A heavy responsibility rests on all men in war industries . . . especially
upon executives and engineers,

Their knowledge of confidential operations should not be the subject
of discussions beyond the confines of the plant . . . nor should their natural
pride in accomplishments cause them to speak unthinkingly. Discretion is
an essential part of war production,

AMPEREX ELECTRONIC PRODUCTS

79 WASHINGTON STREET BROOKLYN, NEW YORK
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Paved with Good INVENTIONS

Application of fundamental discoveries in
science, the development of inventions into prac-
tical devices, presents challenging problems
to the Electronic Industries.

Inspired theoretical analyses of men like
Henry, Faraday and Maxwell; inventions of
others like Marconi, de Forest and Armstrong
—these are the fundamental ideas of modern
communications and electronics.

Working with these ideas, electronic en-
gincers have progressed brilliantly over a part
of the long, winding road from scientific dis-
covery to a fast-growing industry setving
millions of people.

In this great task IRC is proud to have played
a notable part in its special province: investiga-
tion in the field of Electronics directed toward
the design and construction of fixed and vari-
able Resistors and the use of Resistors as com-

ponents in the circuits of electronic devices.

Though we may not be able right now to
supply you with the Resistors you need for
other than war uses, our engineers and execu-
tives are at your service for counsel, without
obligation, to help you in the solution of Re-
sistor problems. Please feel free to consult
them in your search for the best obtainable
resistance devices under existing conditions.

PHILADELPHIA

INTERNATIONAL RESISTANCE COMPANY

415 N. BROAD ST.,
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LEWIS WINNER, Editor
F. WALEN, Associate Editor

e See...

THERE'LL BE NO INDEFINITE SUSPEN-
stoxs of broadcasting for the duration
by any station, the FCC has just de-
clared. Operators, who arc forced to
suspend temporarily, because of mate-
riel and manpower problems, will be
given the usual consideration. But the
FCC emphasizes that evervy cffort
must be made to correct such condi-
tions, so that the suspension of ser-
vice will be bricf. And the operator
of that station will have to present a
feasible plan for the alleviation of his
difficuities, indicating too, when he can
return to the air.

In announcing this non-suspension
decision, Chairman Fly pointed out
that two major factors prompted this
ruling.  First, an indefinite suspension
of broadcast operations might jeopar-
dize this country's interest in the fre-
quency channels provided in the North
American  Regional  Broadcasting
agreement. And second, the suspen-
sion would also probably result in the
elimination of broadcasting in many
areas where the need for public ser-
vice is the greatest.

That the FCC means business was
quite evident from their very first rul-
ing, when the applications of two sta-
tions to suspend, were promptly de-
nied.

It appears as if Americans will not
be deprived of any broadcasts '

IT'LL BE A WAR CONFERENCE this year
at the annual NAB meeting, scheduled
for April 27, 28 and 29. The meetings
will be held at the Palmer House in
Chicago, and it will be all husiness.
If your calendar will permit it, vou
should attend!

CONGRATULATIONS TO FRANK MCINTOSH
on his appointment as assistant to the
director of the radio division of the
War Production Board. In the nine
months he has been in Washington,
he has been a true friend of the in-
dustry. And in his new post as di-
rector of foreign and domestic broad-
casting, the industry will continue to
profit by his outstanding ability,

WATCH THAT NEW WHITE-WIIEELER
bill amending the Communications
Act of 1934. Recently introduced he-
fore the Interstate Commerce Com-
mittee, it may become a law soon. And
it sure does drive teeth into the Com-
munieations Act!—L, W,

Including Television Engineering, Radio Engi-
veering, Communication & Broadeast Engi-

neering, The Broadcast En, ineer. Registered
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COVER ILLUSTRATION

A unique semi-automatic tube production unit that pro-
vides sealing of a ceramic bar to mica to stem. Not only
has this device increased production, but it has improved
tube efficiency and reduced materiel loss to a minimum,

(Courtesy Westinghouse)
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THE MARVELOUS LAMP

from Genie

® The fantasy of Aladdin’s marvelous
genie-commanding lamp - first con-
ceived by the unknown author of “The
Arabian Nights' Entercainments” —
comes true in the cathode ray tube of
today. And there are practical advan-
rages in electrons over genii in modern
lite and work—in television, for ex-
ample.

We go back to Aladdin’s lamp, because
Sylvania has specialized as a maker of

MAKER OF ELECTRONIC

TUBES FOR

marvelous lamps —and electronic tubes.
First it was the incandescent lamp.

Then, in the early days of radio, we
put the incandescent “Edison Effect”
to work in electronic tubes.

Having attained an electronic reputa-
tion in radio research and tube manu-
facture, Sylvania applied this experi-
ence to the making of better artificial
light as a fluorescent lamp pioneer.

INDUSTRY

to Electron

In our forty years of experience, it has
been a far cry from the original in-
candescent lamp to today's many elec-
tronic devices, which have far more
possibilities than ever after a year of
global war.

Today Sylvania aspires to serve the
radio and electronic industries, whose
wider destiny is being written in Amer-
ican laboratories, as a supplier of
clectronic tubes with hundreds of en-
visioned uses. Ours will be in the
role of maker of these marvelous tubes
—yours, their application to new prod-
ucts for better life and work in the
peace to come

SYLVANIA

ELECTRIC PRODUCTS INC.

Emporium, Pa.

Incandescent Lamps, Fluorescent
Lamps and Fixtures, Radio Tubes,
Electronic Devices

COMMUNICATIONS FOR MARCH 1943 o

www americanradiohistorv com

3


www.americanradiohistory.com
www.americanradiohistory.com

G-E TELEVISION APPARATUS + G-E PROGRAMMING EXPERIENCE =

WTHIN the limits of all-out war production,
General Electric television broadcast equip-
ment is undergoing rigid testing at G.E.’s
own proving-ground television station,

WRGB, at Schenectady.

Flexibility of equipment is constantly
being analyzed. New television program-
ming arts and skill are being developed.
Three timnes weekly live talent shows — such
as boxing matches, menu planning, style
shows, and operettas with full orchestral
accompaniment — are heing televised.

4 © COMMUNICATIONS FOR MARCH 1943
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YOUR FUTURE TELEVISION SYSTEM

Techniques in staging, lighting, and make-
up are being tried. Carefully checked re-
sults provide a vast fund of practical experi-
ence for vou to draw upon when television
is again available. Development of television
at WRGB is greatly helped by a co-opera-
tive home television audience organized to
crilicize the programs.

And the G-E post-war television receiver
for the home will come out of the same vast
fund of television experience. It will be a
receiver that will get the most out of the

LEADER IN RADIO, TELEVISION, AND ELECTRONICS

GENERAL ) ELECTRIC

most recent discoveries and developments
in television broadcasting.

G-E television broadcast equipment, pro-
gram experience and receivers are working
together for your future television success.
We are experimenting so you won’t have to.

General Electric cordially invites you
when in Schenectady to visit Station WRGB
for a preview of your future television sys-
tem. . . . Radio, Television, and Electronics
Department, General Electric Company,
Schenectady, New York.

g §

160-82.6912

&=

i &
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WORKERS ber of Workers P

Mitlions

DOLLARS
Millions

THESE CHARTS SHOW
ESTIMATED PARTICI-
PATION IN PAYROLL
SAVINGS PLANS FOR
WAR SAVINGS
BONDS (Members of
Arimed Forces Included
Starting Avgust 1942)

xima¥te

STUDY THEM WITH AN EYE TO THE FUTURE!

There is more to these charts than meets the eye.
Not seen, but clearly projected into the future, is
thesales curve of tomorrow. Here isthe thrilling
story of over 25,000,000 American workers who
are today voluntarily saving close to FOUR AND
A HALF BILLION DOLLARS per year in War
Bonds through the Payroll Savings Plan.

Think what this money will buy in theway of guns
and tanks and planes for Victory today—and
mountains of brand new consumer goods tomorrow.
Remember, too, that War Bond money grows
in value every year it is saved, until at maturity
it returns $4 for every $3 invested!

Here indeed is a solid foundation for the peace-time
business that will follow victory. At the same time,
it is a real tribute to the voluntary American way
of meeting emergencies that has seen us through
every Crisis in our history.

But there is still more to be done. As our armed
forces continue to press the attack inall quarters of
the globe, as war costs mount, so must the record
of our savings keep pace.

Clearly, on charts like these, tomorrow’s Victory
— and tomorrow’s sales curves—are being plotted
today by 50,000,000 Americans who now hold
WAR BONDS.

e with

War Savings Bonds

This space is a contribution to America’s all-out war effort by

COMMUNICATIONS
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Improved in War!

. .. for Better
Peace-Time Reception

Tre rigors of modern warfare are the world's
finest proving grounds for communications equip-
ment . . . constant usage and unusual operating
conditions in every climate are a severe test of
the communications receiver. Hallicrafters equip-
ment is proving its high quality performance

capabilities with our armed forces.

Hallicrafters communications receiver Model
SX-28 (illustrated) 15 tubes, 6 bands, delivers
outstanding reception . . . your peace-time model

will be worth waiting for.

hallicrafters

CHICAGO, U.S. A.

The World's Largest Exclusive
Manufacturer of Short Wave Radio
Communications Equipment

ANL
\.\
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American Radio 1S 1 Good Honds Today
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It is in the hands of people who have
spared no effort, neglected no opportu-
nity, to make radio a weapon for Victory

b,
1 " N
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Ny

| ‘1-}."‘\ ! i
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From broadcasting entertainment that builds morale, o
information that keeps the country alert, from ex planations
of war-time measures, to requests for cooperation with
Government drives, the support of the American broad-
casters has been wholehearted, enthusiastic, and efficient.

RCA has furnished equipment and technical services
which have aided the broadcasters in the past. But because
our plants and laboratories are working around the clock
to build radio equipment for our armed forces, our service
to broadcasters may not have been up to the standards RCA
has set for itself.

We intend to keep producing that equipment. and to
keep devoting ourselves completely to the task of winning
this war. But we intend also, to the best of our ability, to
aid the broadcasters in their important work. The skill,
the knowledge, the resources of RCA are yours (o command
wherever available. If you have equipment ;(?,\;ICT()RY
problems, and if you feel we can be of service |&7j PU¥
to you, write to us, call us, get in touch with us.

We may be able to lick them together!

RCA BROADCAST EQUIPMENT

RCA Victor Division
RADIO CORPORATION OF AMERICA, CAMDEN, NEW JERSEY
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LEWIS WINNER, Editor

LVERTICAL AXIS

the aircraft's heading or from true north.

__

Figures |

*

(left), 2 (right} and 3 [center})

In Figure |, diagram of loop antenna showing its directive characteristics in relation to the plane of the loop.
graph, showing the reolation of the deviations to the structure of the aircraft for one type of installation, In
bearing indicator with a dial in true degrees that is used in conjunc
The dial may be rotated by the knob marked "E-W-Var'.
At rig

Figure 2 illustrates a polar
Figure 3 {left} is shown a
tion with a corrector unit, so that deviations are fully compensated.
With this adjustment the dial may be set at the index to give bearings relative to
ht, a representative calibrated type dial upon which the corrections are applied for
reading directly corrected radio bearings.

AIRCRAFT COMPASS CALIBRATION

by CHARLES W. McKEE

Supervisor of Aircraft Radlo,
Eastern Air Lines, Inc.

NE of the prime factors in radio
O compass design is the loop an-

tenna. When well balanced and
mounted in space free from obstruction
that would disturb the r-f field pattern,
the toop antenna will present a true
figure-of-etght pattern, in a definite re-
lation to the planes of the loop.

In Figure 1 we note that the direction
in line with the plane of the loop anten-
na is maximum, while at right angles
of the plane of the loop, a minimum or
null exists. A distortion of the radio

AIRCRAFT COMMUNICATIONS

In this paper, Mr. McKee discusses the
causes for deviations found in the
radio compass loop antenna field pat-
tern, and the general deviation charac-
teristics encountered in aircraft instal-
lations. The procedure for determin-
ing the value of these deviations is
provided, with a description of the
mechanical means required to apply
compensating correction factors. Data
on generally-used radic compass cali-
bration methods are also presented.

frequency field in the vicinity of the air-
craft does exist. It is this distortion of
the field that results in a displacement of

the null loop angle from the normal
angle, that would exist, if interference
was not present. Various factors con-
tribute to this condition. Probably the
one with the most pronounced effect is
the fuselage-coupling to the loop an-
tenna. In this respect the cross section
of the fuselage represents an interfer-
ence loop.  Other factors are loops
formed by the structure of the aircraft
and grounded wires in the vicinity of
the radio loop antenna.

In general these effects are small
compared to the fuselage loop effect. It
is obvious, that in some cases, these
effects are additive while in others they
cancel, at least to some extent. It is
not necessary that these interference
loops be resonated to the frequency to

COMMUNICATIONS FOR MARCH 1943 ¢ 9
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LOOP ANTENNA

RELATION

which the radio loop antenna is tuned to
cause distortion of the radio frequency
field. In radio direction finder work, the
effect of this distortion of the r-f field by
aircraft structure insofar as causing a
difference in the loop antenna pattern,
15 referred to as Quadrantal Deviation.
These deviations present no problem to
radio direction finding work if they are
known and the necessary compensating
factors are correctly applied.

Other Disturbing Fgctors

There are other disturbing factors
that must be avoided, too. These ef-
fects include ungrounded antenna wires
mounted near the loop antenna assem-
bly. While this will not give rise to

10 o

OF INTERFERENCE
LOOPS

quadrantal deviation, it will, due to the
reradiation at 90 degrees out of phase
with the original signal, mask the null
and cause erratic operation. An anten-
na near the loop antenna and tuned to
the samie frequency will also be likely to
cause erratic operation. Resonated
loops will produce erratic results at that
particular frequency to which the equip-
ment is tuned. No appreciable effect
will be encountered if antennac and
other wires are separated from the loop
assembly by a distance of about 35 to
40 inches. On all-metal aircraft, the
wires within the fuselage do not affect
the loop antenna due to the shielding
effect of the metal skin. At certain lo-
cations on a fabric covered aircraft, the

COMMUNICATIONS FOR MARCH 1943
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Figure 4
The effects of interference loops are (a) the
null is displaced in the direction that the
interference loop is rotated. In the relation
shown at (b] the loop antenna null is dis-
placed in the direction opposite to the
rotation of the interference loop.

metal structure of the fuselage will pro-
vide sufficient shielding to these dis-
turbances. From this it is evident that,
in certain cases, the shielding is equiva-
lent to that of an all wmetal aircraft,

Effect of Interference Loop

It is relatively simple to demonstrate
the effect of an interference loop to the
loop antenna. This is accomplished by
using a few turns of wire placed near
the loop antenna. With the loop anten-
na in the proper angular position for
a normal null, it is possible to displace
this null when the interference loop cir-
cuit is closed.

From this it is easily recognized that
the location of the loop antenna on the
aircraft is such that at certain points
of the azimuth, it is in the induction
field of an object in which a current has
been set up by the signal that is being
used for direction finding purposes.
With these conditions, the position of
the loop adjusted for a null, will differ
in direction to the wave front by a
number of degrees. This deviation can
be either plus or minus, It is assumed
that the original wave is in place and
has not necessarily been distorted. How-
ever, the plotted induction field on the
wave front presents an irregularity. A
deviation is the result of an induction
field combining with the wave front, re-
sulting in distortion of the r-f field.

Loop Antenna Deviation

In Figure 2 appears the deviation for
a loop antenna located on the bottom
of a Douglas DC-3 aircraft, 108 inches
from the nose and 11.5 inches to the left
of the center line.. This calibration is
used with the corrected azimuth dial of
the type bearing indicator that is shown
in Figure 3b. The dial consists of two
180° sections, left being designated Red
Sector, and the right Green Sector.

The plotting of these deviations on a
polar graph that includes the outline of
the aircraft and the center of the graph
corresponding to the rotating axis of
the loop antenna, and the relation be-
tween the structure of the aircraft and
the deviations, are clearly shown. We
note that the 45° to 70° sections are on
the opposite side of the loop antenna
from the engine nacelles in relation to

AIRCRAFT COMMUNICATIONS
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Figure §
An analogy of the effects produced where the
combined induction field and the wave front
results in a displacement of the null position
of the loop antenna.

.
the wave front. The dettation is mnus.
The 90° to 180° sections, to a large
extent, consist of the wing and engine
nacelle that is between the loop and the
wave front. Here the deviation is plus.
It is interesting to note that the sharp
indentation at 130° (at vight) is in line
with the right aileron Tab.

Interterence Loop Test Resulis

Let us now correlate this observation
with the characteristics of the afore-
mentioned interference loop test. As we
see in Figure 4 an interference loop
when placed near the loop antenna and
with both loops in the same plane or at
an angle of 90° to each other, the r-{
field is not distorted, that is, no dis-
placement of the null will occur. 1t is
interesting to note that when an inter-
ference loop is placed in the former
mentioned position, the null of the
sensed loop antenna is displaced in the
direction that the interferenced loop is
rotated.  With an interference loop in
the latter position, the null is displaced
in the opposite direction to which the
interference loop is rotated.

Currents in Shorted-Turns

It is generally known that the cur-
rents set up in shorted-turns of the air-
craft’s structure result in deviations
in the loop azimuth dial when the in-
duction field of the disturbing mass is
in such position to produce maximum or
near maximum loop voltages, while the
loop antenna is in a null position of the

AIRCRAFT COMMUNICATIONS

wave front of the signal, upon which a
bearing is being taken. For example,
the loop position is 90° displaced with
reference to the fuselage shorted-turu
current field, when the plane of the
loop is in the fore and aft position of the
aircraft. It is possible that this fact,
at least in part, is responsible for cer-
tain noise reductions which are experi
enced in actual operation. And it can
be that the loop signal voltage (from
the station in line with the aircraft
heading) is, to a great extent, indepen-
dent of the fuselage currents.

A simple means of illustrating this
condition appears in Figure 5. This
shows the wave front, with the result-
ant field produced by the previously
mentioned mass (shorted-turn repre-
sented by an interference loop). Inci-
dentally, it is this phenomena, to a con-
siderable extent, that determines the re-
quired distance oi physical separation
(to avoid inter-action) of the two loop
antennae, comprising the dual antomatic
compass installation. According to this
analysis, the location of the two loops,
ii in the same angular position (null),
can be fairly close. It is the angular
difference that results in this inter-ac-
tion that produces the deviation. With-
out the benefit of an investigation to
substantiate this fact, it appears pos-
aible, however, that two loops could be
mounted fairly close to each other if
corrector disc or compensating loops
were used for the purpose of making a
correction for this inter-action. This
appears plausible where only one vari-
able factor is involved. Tests have been
made which show that it is not practi-
cal, bv any present known method, to
correct for all involved combinations of

.
Figure &
The ground-checking method procedure fol-
lowed in the point flight method. Here the
track of the aircraft does not, within a small
degree of the heading, affect the accuracy

of the gyro and radio compass readings.
.

loop errors caused by various parts of
the aircraft’s structure at all points of
the azimuth. An example of this type
is the installation of a loop antenna
within the nose section ol the aircrait.

It was previously stated that it is not
practical, clectrically, by purposely pro-
ducing induction fields, to compensate
for various dissymmetriczl interference
fields for all angles of the loop antenna.
However, it was found, by the writer
from experimentation, that a loop can
be located in a symmetrical net-work
of interference loops in which the loop
compensation is reduced to an almost
negligible amount. The type plane in-
volved is a Stinson Reliant which has a
steel tube constructed fuselage with
fabric covering. The loop antenna was
located within the fuselage at a point
aft of the cabin. Surrounding the loop
antenna, in effect, are six interference
loops formed by the steel tubes of the
fuselage. Within this cube of loops, one
position was found in which the loop
antenna presented a normal field. One-
half inch displacement of the loop an-
tenna from that position on a horizontal
line, longitudinally, will result in pro-
ducing a null at athwart-ship regardless
of the direction to the station to which
the direction finder was tuned. Also
found was another loor location that
gave maximum signal for all points of
the azimuth. In addition we found that
other possible positions gave erroneous
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bearings. The loop antenna position
for this type of installation is deter-
mined, by experimentation, when the
aircraft is in the clear, several hundred
feet away from buildings, trucks, etc.

Relative TRB and Relative ORB

The difference between frue radio
bearing (TRB) and the observed radio
bearings (ORB) are plotted for refer-
ence purposes. In rectangular coordi-
nates this curve approaches the appear-
ance of a two cycle sine wave of ampli-
tude equal to maximum deviation. For

Figure 7

The selection of a
ground reference point
is vital in compass cali-
bration. Here we have
an illustration of a very
satisfactory reference
point with reference
lines, that is used by
Mr. McKee. This method,
by the way, served as
the basis of the ex-
amples on flight calibra-
tion checks, presented
in this paper.

a loop antenna synunetrically located on
the longitudinal center-line of the air-
craft, it will usually be found that maxi-
mum error occurs at odd forty-five de-
gree intervals. At zero and one-hun-
dred-eighty degree points the error is
nil, while in the vicinity of two-hundred
seventy degrees and ninety degrees the
error is nil. It is at these points that
the sign changes from plus to minus.
The general effect is that signals from
stations forward of the wings are dis-
placed toward the nose of the plane,
while signals from stations aft of the

wings are displaced toward the tail of
the plane. A summation of these facts

are:

Azimuth Bearing
Dial Indicator
Reading Correction

0°/360° ... ........ 0
452 s gy Leading

G021 My yer i 0
135% G stk e Lagging

1802 regecxmmbe 0
2252 grmcamsege Leading

270° ... 0
QL5 st K Lagging

By the term /leading we refer to a
condition whereby the TRB is greater
than the ORB which represents a minus
error. A positive correction is applied
to the ORB. Therefore, the correction

(Continned on page 34)
o
Figure 8
This formula was devised to show the relation
between TH, rel TRB, and K, in which true
angles are with reference to the geographical
north, while relative angles are with references
to the aircraft heading. As shown by the
drawings, the definitions of the symbols are
.. . TH is the true heading of the aircraft
and is the angle between a true north line
and a fore-aft line through the aircraft.
Rel TRB [or relative aircraft heading) is the
angle between the aircraft fore-aft line and
the line to the radio station. Rel ORB is the
angle of the indicated radio bearing from the
aircraft heading, with no correction applied
to the corrector unit. K is a constant for one
particular ground reference point. It is equal

to' the angle of the line to the station
from ‘true north,
°

relTRB>relORB N
rel TRB-relORB

*
242-230%=
—12°DEVIATION
+12°CORRECTION

TRUE NORTH

K=300*
rel ORB=230'

TH<K /s
K-TH=rel TRB
300-58=242"

FOR

relTRB< rel ORB
THEN

rel ORB -relTRB=

PLUS DEVIATION,AND A MINUS
CORRECTION 1S APPLIED
To THE rel ORB

K-TH=rel TRB

WHEN

TH> K
TH-K=K’
360-K=rel TRB

ofel TRB> relORB
THEN
rel TRB—relORB=

MINUS DEVIA‘NON.ANDA PLUS
CORRECTION IS APPLIED

1o THE rel ORB

THEN

AND
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OPTICAL ELECTRICAL
CRYSTAL PRODUCTION | - e
—GHOST
And The Vital Role It Plays
INCLUSION
VEIL
by L. A. ELBL FRACTURES
Engineering Department, Crystal Products Comp:ny NEEDLES-
B
O the average person the word knowledge and precision equipment is o
“sawroom” is a very insignificant put to work. It is the sawroom to
term and vet in the crystal busi- which most of the “headaches” in the Figure |
ness it is a most important one. It is  Dbusiness are eveutually traced, and here  Common impurities as seen in the mother or
here that a great deal of technical that these difficulties have to be “ironed natural crystal.

out.” It is here that people have 10 be
trained to do precision jods in the ca-
pacity of experts, each week adjusting
their techniques to include new dis-
coveries which are constantly being
made. This is duc to the fuct that the
field of piezo-electricity is still in its
infancy and new and better wmethods are
alwavs being developed.

Qperations Preceding Sawing

Many vital allied operations precede
the actual sawing. TLet ns, therefore,
observe these steps first. Quartz with
the best piezo-clectric properties comes
from Brazil. 1t is shipped in wooden
hoxes containing from one 1o two hun-
dred pounds. The mineral is usually
classified aceording to size, with pieces

Figure 2 {right]
and 3 (left)

In Figure 2 we
see  the crystal-
lographic axes of
the mother quartz
crystal. In Figure
3 appears a cono-
scope. The rings
that are seen in
this conoscope
when the optic

axis is ntered,
RINGS AS SEEN IN i le canisid.
CONOQSCOPE WHEN |ow?r left ‘of the
Z AXIS IS CENTERED SRRt
. ®
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ranging, for instance, from 100 10 150
grams, 150 to 200 grams, 200 to 300
grams, etc. A shipment of quartz nearly
always represents a cross section of the
quartz supply: that is, some c¢rvstals
will have good faces and apexes. others
only few faces and no apexes. and still
others no faces or apexes at all. As
the quartz is opened, it is therefore
necessary to sort them. This is done
hy an expert who sorts these into three
groups.  And each of the crystals in
these groups is treated in a slightly
different method of mounting for cut-
ting.

Studying the Impurities

The next step concerns a study of the
impurities of the different kinds of
crystals.  The impurities can be scen
with the naked eye by simply using a
bright source of light such as an are
lamp. A heam of light is passed through
the crvstal.  This shows up such im-
purities as fractures or cracks, foreign
particles included within the erystal,
bubbles, needles, veils, color, and ghosts
or phantoms. The latter are cases
where the crystal contains internal col-
ored bands or planes parallel to the
faces of the crystal. These really repre-
sent stages of growth of the crystal and

14 o

it appears to the eve as if one crystal
has grown within another. Crystals
with excessive amounts of impurities
are rejected.

Determining Direction of Cut

The next operation (in order) before
mounting is determining the direction
of cut. This, of course, refers to the di-
rection of cutting across the optical
axis of the crystal. Before going fur-
ther it should be stated that a quartz
crystal has three crystallographic axes
and a crystal oscillator must be cut with
respect to these axes to be usable. These
are the optic or Z-axis running length-
wise through the crystal, the electric

®
Figure &

A mounted mother crystal.
L J
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Figure 4 (left] and 5 (below)
In Figure 4 appears an electrometer which determines the polarity ot the X-axis
of a erystal. In Figure 5. below, appears the X-ray apparatus which is used to
check an the exactness of the angles of the slice or wafer of the erystal.

axis or X-axis running parallel to the
natural faces and at 90° to the Z-axis,
and the mechanical or Y-axis which is
perpendicular to the crystal faces. In
all cases, the axes merely represent di-
rections.,

Handedness and Polarity

In order to tell in which direction to
cut a mother crystal, we must know
(1) the handedness and (2) the po-

MATERIAL CONTROL
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farity of the X-axis. By handedness we
mean whether the mother is left-handed
or right-handed. Mothers are so called
because some rotate polarized light to
the left and others to the right, the
molecular structure of the former being
the mirror image of the latter. The
easiest way to tell the handedness of
quartz mothers is with a conoscope.
This instrument is a type of polariscope
with a convergent beam of monochro-
matic light passed through the mother
while it is immersed in a tank of oil
with approximately the same refractive
index as quartz. When the optic axis
is parallel with the beam of light and
centered, concentric circles are seen.
By rotating the aperture on the an-
alyzer, the front polaroid, the rings are
seen to contract or expand, telling us
the handedness of the quartz.

The Electrometer

For determining the polarity of the
X-axis, an electrometer is used. Due to
the piezo-electrical property of quartz,
it develops a charge at certain points
when compressed along the N-axis.
Upon compression. one end of the
X-axis becomes positively charged and
the other negatively charged. This is
read directly on the electrometer. Know-
ing the handedness of the mother and
thepolarity of the X-axis, one knows
the direction at which to cut the mother
with respect to the optic axis for a
particular type cut. The next procedure
is mounting the crystal for sawing.
This is done on a mounting plate or
ruled angle iron. For precision crystals,
the mother is mounted with the optic
axis running parallel to the plate and
the electric axis perpendicular to it. If
the crystal has faces and an apex, this is
a rather simple operation, hut becomes
increasingly difficult with a lack of an
apex and well defined faces. Where
neither faces nor apex are present the
axes must be located by some other
method before mounting. After the
mother is set in place it must be securely
fastened with some type of glue or wax
so that it can be sawed.

Diamond Saw

Quartz is sawed or cut with a dia-
mond saw. This has a round saw blade
with diamonds in the periphery. Since
quartz is so hard. it is necessary to have
this hard substance to cut it.

Cut of the Crystal

As we have previously stated, sawing
is a very precise job. To provide a pre-
ciston crystal the slices have to be cut
at just the right angle with respect to
the axes.

MATERIAL CONTROL

Figure 7
A lapping machine. This
device plays a very im-
portant role in the pro-
duction of precision
crystals. If the lappers
do not lap the crystals
to the desired flatness,
the activity of the crys-
tal is decreased. Lappers
must also be careful to
avoid any scratches on
the crystal surface, or
broken corners. Such ap-
parent minor deficien-
cies prevent the crystals
from oscillating.

A precision crystal is one in which
the frequency changes very little vver a
wide temperature range. This is de-
termined almost entirely by the angle ot
cut. The mother is clamped to the saw,
the adjustments set for the proper
angles, and a trial slice is taken. The
exactness of the angles of the slice or
wafer is checked on an x-ray machine.
By means of deflection of the x-rays
from the internal atomic planes, one
can read the angle of cut directly on the
x-ray machine. The sawman has to
hold his angles within 15 minutes on
precision crvstals. If need be, he con-
tinues making corrections on the saw
until he gets a cut within the limits.
Then he slices the entire mother in thin
baloney slices, or wafers. The sawman
must be careful not to force the saw be-
cause his slices must be parallel to
within .005 of an inch to avoid chang-
ing the angle in further operations,

Optical Twinning

After the quartz is cut, it is ready for
the inspection department. In this de-
partment, wafers are first checked for
cracks and fractures and these are
marked. Next, another impurity called
optical twinning is checked. In optical
twinning, we have alternate right- and
left-handed quartz in the same water.

The wafer is first immersed in cedar
oil and then placed at an angle between

crossed polaroids. Wkhen held at the
proper angle, optical twinning appears
as colored patterns. These are marked
with a pencil and then painted with
colored wax. A good crystal can be
taken from the optical twinning, as long
as it is taken in its entirety, but a crystal
with only a portion of optical twinning
is no good.

Electrical Twinning

The slices are next etched in hydro-
fluoric acid to bring out another type of
impurity called electrical twinsing. This
can be visualized by taking part of the
mother and rotating it 180° about the
Z-axis. Electrical twinning cannot be
utilized in wafers. It is detected by trans-
mitted light after etching and marked
out. The wafer now is ready to be diced
or cut into blanks. First of all, the X-axis
is marked on the slice using crossed po-
laroids. Then the blanks are drawn on
the slice placing the X-axis exactly on
one side. A special tvpe of high speed
~saw with a small diamond blade is used
for roughly cutting out blanks. This is
called a cut-up sate.

Two adjacent sides of the blank are
next ground perfectly square. Then

(Continued on page 62)
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SUPER-REGENERATIVE
DETECTORS IN U-H-F

t + AMPLITUDE

®

by ART H. MEYERSON

+AMPLITUDE

Figures | (left top), 2 (left center)
and 3 {below)
In Figure | (a} appears the wave
form of the voltage in grid circuit
trom start to steady state in a feed-
back oscillator. At (b) appears the
grid current in grid circuit due to
positive peaks of driving voltage. In

I E Figure 2 {a), we have the wave form
L\fUU of voltage in grid circuit of a
quenched oscillator, with no signal.

At (b) is shown the grid current in
grid circuit induced by positive peaks

ﬁﬁbmm—‘@— of driving voltage. In Figure 3, we

lru— QUENCH FREQUENCY—-i

H
}
H
H
H
i

+ +AMPLITUDE

AT QUENCH FREQUENCY. see what happens when a signal at
\ resonant frequency, of greater intens-

ity than the transient voltage, is intro-

- duced in the grid cireuit.
..a-nﬂﬂﬂlofﬂ “nnﬂﬂﬂﬂﬂ ~nn
TIME

+AMPLITUDE

e QUENCH FREQUENCY —— ]

AS |IT WOULD APPEAR

! QUENCHED OSCILLATION I
] WITHOUT SIGNAL |
| |

VOLTAGE WAVE FORM 1} |
IN GRID CIRCUIT OF }
QUENCHED OSCILLATOR |
WITH MODULATED SIGNAL!

1

Cecemcmemm——,

MODULATED SIGNAL

WVERAGE
GRID CURRENT

g nﬂﬂﬂ” il
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ﬂ_ﬂ. ] \ New York Fire Department Radio Laboratory
..ﬁrﬁ’ﬂﬂﬁ

AVERAGE GRID (.',URRENTl

HE super-regenerative (etector

has recently been revived because

of its ability to detect weak sig-
nals at ultra-high frequenies with a
nunimum of equipment. The factors for
optimum design can be iollowed on
paper and closely approximated in con-
struction.  The purpose of this discus-
sion is to scek out those factors and de-
termine electrical means for ascertain-
ing their optimum values.

A brief review of detectors in gen-
eral will help to clarify the position of
the s-r detector in this field.

Detectors are usually classified as
either power or weak signal devices in
the broad sense. Under either of these
headings can be listed linear, square
law, and logarithmic detectors. For a
given percentage of modulation, the

(Continued on pagye 18)

AVERAGE
GRID CURRENT
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Cannon Connectors, used wherever electrical
connections must be made quickly, safely and
securely, now serve as the means for connect-
ing the many electrical circuits used in the con-
trol and operation of the weapons of war.

When the war is won, these same Cannon

FOR VICTORY BUY WaR BONDS AND STAMPS

Connectors will again be available for peace-
time consumers on a host of electrical devices
not even dreamed of now. And, having passed
the rigorous tests of war, they will assure even
a higher degree of dependable performance un-

der the less strenuous demands of peaceful living.

CANNON ELECTRIC

@&, Cannon Electric Development Company, Los Angeles, California
Canadian Factery and Engineering Office: Cannon Electric Company, Limited, Toronto, Canada

Representatives in principal cities —consult your local telephone book
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Figures 4 (top}, &
(right) and &

At (a) in Figure 4,
an envelope pattern
for received modu-
lated signal. At (b)
grid current form for
received modulated
signal at quench fre-
quency. In Figure 5,
we have the action
of s-r detector as a
detector amplifier. In
Figure & is a circuit
of & quenched de-
tector
equivalent (b], show-
ing how it may be
broken up inte a
quenched
(t).

and

18

cmmww

annANNANAA.,

{below)

GRID BIAS
(a) and its

oscillator
detector (2],
audio ampli-
fier (3].
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plate
generative,
dance,
H‘ detectors.

power,

PLATE CURREN T

AVERAGE GRID BIAS-NO SIGNAL

FLUCTUATIONS IN GRID CURRENT
PRODUCED BY RECEIVED SIGNAL

QUENCH
FILTER

www americanradiohistorv com

oscillating,

grid leak-condenser, and

lincar detector develops a rectified audio
voltage proportional to the amiplitude of
the received signal; the square law de-
tector develops a rectified audio voltage
proportional to the square of the ampli-
tude of the received signal, and the
) logarithmic detector develops a rectified
| audio voltage proportional to the log of
the amplitude of the reccived signal.
Under these headings and sub-headings
may be listed diode, grid-leak power,
oscillator,
mhnite

electron

AVERAGE DECREASE
IN PLATE CURRENT |

The s-r detector may be so designed,
as 1o be either a weak or signal device
with 4 linear, square law or logarithmic
characteristic, or even a multiple char-
acteristic.

The Feedback Oscillator

Let us consider first, the action of a
feedbuck oscillator, particularly during
the building-up period. When piate
voltage is first applied, the plate cur-
rent will be high, as well as the ampli-
fication, since the grid bias is zero. An:
transient voltage present in the electron
stream at resonant frequency will there-
fore be amplified.  This amplication will
decrease with the increase in grid drive
voltage because of feedback, since a bias
voltage will develop across the grid re-
sistor due to those portions of the cycle
when the grid is driven positive and
draws current. The tube will reach
a steady state of oscillations when the
amplification is unity; that is, when the
amplitude of oscillation in the plate
circuit is just able to sustain the ampli-
tude of oscillation in the grid circuit
necessary to create that plate amplitude.
This is illustrated in Figure 1.

The S-R Detector

In the s-r detector, these oscillations
are quenched just about the time thev
reach their maximum amplitude, and are
periodically permitted to start from
minimum amplitude and reach maxi-
mum amplitude. This is the quench
frequency shown in Figure 2. If a sig-
nal of resonant frequency is introduced
in the grid circuit, of greater intensity
than the transient voltage, oscillations
will start at a higher amplitude and
reach maximum amplitude sooner for a
given quench frequency. Since the volt-
age drop acaross the grid resistor will
reflect the duration time of grid current
flow, the longer oscillations are main-
tained, the larger will be the bias volt-
age developed, and the bias will reflect
the amplitude of the received signal
(See Figure 3.) Variations in signal
amplitude or modulation will vary the
bias from its steady state to a maximum
deviation dependent on the percentage
of modulation, as we can see in Figure
4. This variation in bias voltage will.
i turn, affect the plate current, and
thus reproduce the modulation in the
plate circuit, as illustrated in Figure 5.

Oscillator Action of Detecfor

It can be seen from the foregoing
that a s-r detector acts as an oscil-
lator varying from a class A to class C
state, with the overall characteristic of
a radio frequency amplifier creating a
detector action in the grid circuit, and

U-H-F RECEIVER DESIGN
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amplifying this action n the plate cir
cuit. (See Figure 6.)

Time Requirements

Let us next consider the time neces-
sary for the amplitude of oscillation to
reach maximum. If the oscillation is
to be quenched at maximum, the fre-
quency of quench will be determined by
two factors. They are . . . (/)—the
resonant rise in amplitude as shown in
Figure 7; and (2)—the resouant fre-
quency as illustrated in Figure 8.

The first factor will be determined by
the Q of the circuit, the percentage of
feed-back, the Mu of the tube, and the
value of the grid leak-condenser.

The second factor is self-evident. In-
versely, if the amplitude of oscillation
were cut off before maximum, the fre-
quency of quench would determine the
maximum amplitude, Figure 9.

Quenching Oscillations Methods

et us now consider methods for
quenching the oscillations. The ideal

|+ AMPLITUDE—

U-H-F RECEIVER DESIGN

AMPLITUDE—>

Figures 7 {center), 8 {left) and 9 {right)

In Figure 7, we see how the quench frequency
is determined by the time necessary to reach
max. amplitude. Figure 8 (a) shows how in-
creasing the resonant frequency to twice that
in {b), decreases the quenching time. Figure
9 (a) shows a wave train quenched at max.
amplitude; [b) shows the same wave train for
a higher quench frequency.

quench action would be one that stopped
oscillations just when they reached
maximum amplitude. Several methods
are popularly used with varving efh-
ciencies. If a square wave voltage were
available we could use it to supply the
plate voltage with the result pictured in
Figure 10. A similar effect could be
produced by applving a square wave
voltage to the grid as shown in Figure
11, or by applying a trigger voltage to
the grid as in Figure 12. The effect
here is to drive the grid bias beyond the
steady state, or unity amphification so as

Figures 10 {right)
and |1 {left)

Methods for
quenching  oscil-
lations are illus-
trated here. In
Figure 10, the re-
sult if a square
wave voltage
were used to sup-
ply plate voltage.
tn Figure || ap-
pears the effect.
if the square
wave voltage is
applied to the
grid.

1+ AMPLITUDE

PERIOD OF QUENCH FREQ.

1o cause oscillations to cease. In prac-
tice sinusoidal quench frequencies are
used, applied to either the plate or
erid circuits. The time constant of r-¢
in the grid circuit is adjusted to a criti-
cal point, so that anv decrease in plate
voltage or increase in grid voltage causes
the oscillations to die out. As we can
see in Figure 13 the quench frequency
may be applied from an external source,
(a), or by having the tube oscillate
at resonant and quench frequency (b),
or by making the time constant of 7-c
in the grid circuit so large as to cause
intermittent oscillation (c). Figure 14
shows some tube circuits for super-
regenerative detectors. The methods
are almost infinite in their variety.

Resonant Rise of Yoltage Amplitude

Let us now consider the effect of a
received signal on the resonant rise of
voltage amplitude, Figure 15. If the
quench frequency is of such irequency
as to quench oscillations at maxinmm
amplitude, the effect of a signal would
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www americanradiohistorv com


www.americanradiohistory.com
www.americanradiohistory.com

be to increase the time of maximum
oscillation amplitude (a). 1f the (quench
frequency quenches the local osciliation
before it can reach maximum amplitude,
the received sigual will cause the ampli-
tude of oscillation to approach maximum
depending on the amplitude of the re-
ceived signal (b). The quench ire-
quency may he so adjusted as 1o cause
both etfects 1o be present (¢). The
shaded areas are representative of the
nerease in grid bias due to the received
signal.

Design of S-R Detector

Up to this point, we have only treated
on the action of a s-r detector and vari-
ous methods of accomplishing this :c-
tion. Now let us consider the design of
it s-r detector and what qualitics are de-
sired.

A sr detector represents a complete
receiving system in that it has the char-

TO aNTENNA §§

20 o

Figure 12

Here we see the result of
applying trigger voltage to
the grid. The effect here is
to drive the grid bias be-
yond the steady state or
unity amplification, so as to
cause oscillations to cease.
In practice, sinusoidal
quench frequencies are
used, applied to either the
plate or grid circuits. The
time constant of r-¢ in the
grid circuit is adjusted to a
critical point so that any
decrease in plate voltage
or increase in grid voltage
causes the oscillator to
die out.

IIJ
(@)
D
=
=
o
=
<
+

°
acteristics of an r-f amplitier, a de-

tector and an aundio amplifer. If the
s-r detector were used as such, design

@

‘?“ TO AUDIO
B+
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factors would involve ull three charac-
teristics.  In practice, however, the
audio amplifier characteristic is mini-
mized. The reason is that the desired
audio output can he easily attained by
the addition of an audio amplifier.

Receiver Characteristics

The most important characteristics of
a receiver are hdelity, noise-to-signal
ratio, sensitivity and selectivity. Sensi-
tivity may be defined as a product of
noise-to-signal ratio for a mimimum sig-
nal.  Selectivity may also be considered
as a relative value depending on fre-
quency of operation and service for
which it is intended. Fidelity is a char-
acteristic also dependent on tvpe of
service. These characteristics are here
discussed hecause they bear an impor-
tant relationship to the design of the
s-r detector,

Requirements for Standards

Before we can proceed with the de-
sign, we must therefore set up standards.
Usually s-r detectors are used for voice
communication svstems involving an
audio frequency range of from 250 to
4000 cycles and modulation percentages
approaching 1009%. These character
istics are involved in the design since
the value of r-c in the grid circuit will
determine the demodulation efficiency at
the detector. Terman has shown that

x m

v

R~ v/1—m. where
(Continued on page 22)
®

Figure I3

How the quench frequency may be applied.
At {a) a separately quenched circuit. In [b)
we have an oscillator operating at quench and
resonant frequencies, and in [c} we have 2
self-quenched circuit.

L ]
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How may quality be recognized? The determining factors
are materials, construction and performance . .. plus the in-

gredients that come from experience and research.

DeJur Aircraft, Electrical Instruments, Potentiometers and
Rheostats are backed by more than twenty-five years expe-
rience and laboratory research. They are designed and
manufactured to conform with the highest standards of
war requirements . . . their worth has been demonstrated on

both the battle and home fronts.

Awarded for Excellence in Pro-
duction and Quality of Materiel

&

- e v

ur=fmsco/(orpORATION

g\ ——

Manufacturers of DeJur Meters, Potentiometers, Rheostats and Other
Precision, Quality Electrical Instruments

SHELTON, CONNECTICUT

Eueng Week . . . Everglody . . . 10% in War Bonde and Stampe
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Figure 14

Various methods of s-r detection at u-h-f. At (a] a circuit employing the method similar to an electron coupled oscillator. At
and grid act as a quench oscillator, and the pentode acts as a resonant oscillator. At (<)
a separate triode section. At (d}, a triode with a diode, wherein
frequencies. At (e) we have the same as (d)

(b) the anode
we have the same as at {b), except that the tube has
the triode acts as a conventional detector, oscillating at quench and resonant
« except that the pentode is uysed as an audic amplifier. At (f], a typical u-h-f s-r detector.

(Continned from page 20) R = Resistance of Gr in ohms
reactance of (. at highest fre-
quency desired in ohms

of being rectified without distor
M = percentage of mwodulation capable tion.

(Continued on page 71)
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The Synchronization Of

ILLOSCOPE SWEEP CIRCUITS

A Lucid Graphical

Analysis

by W. R.

Research Associate,

cuit, although perhaps waning in
importance as an object of re-
search, is still growing with the num-
ber of oscilloscopes in use, as an in-
strument of research. Since the oscillo-
scope is coming more and more into
new hands, it may be well to popularize
and possibly simplify the synchroniza-
tion theory. so that the user may be
able to interpret better some of the more
important patterns that are observed.
Those who have used the instrument
know that there is no power on earth
that could give a quick and satisiactory
explanation of all of the maze of weird
designs that appear under random ad-
justments. (See, for instance, Figure
1.) I, however, the user has a theory
of the simpler phenomena in mind, he
can proceed through a sequence of ad-
justments and bring out the desired pic-
ture with a minimum of “hash,”—this
being a generic term for all patterns
that are not understood. The analysis

T HE gaseous discharge sweep cir-

Polytechnic

MACLEAN

Institute of Brooklyn

of synchronization presented here is
one, which has been given in part, in a
series of ESMWT courses at the Poly-
technic Institute of Brooklyn.

Gas Triodes

In analyzing the action of the gas-
filled triode (sometimes called thyra-
tron) used in most sweep circuits, one
distinguishes carefully between the
quantities e, and €. As usual e, is
the plate voltage, while &, is the igni-
tion voltage, that is, that voltage needed
to “fire” the tube. In this instance &,
is a function (nearly linear) of the grid
hias, e,. A high (negative) bias results
in a high ignition voltage: but once
fired, the tube cannot be extinguished
by raising the negative bias (within
operating limits of the tubes usually em-
ployed in oscilloscopes). [t can be ex-
tinguished if . . . (a) the voltage is
lowered below the so-called ionization
voltage. or (&) the current is reduced
helow a certain minimum value.

Suppose that in Figure 2 the con-
stant current. I, were less than that
needed to keep the tube ionized, In that
case one might say the tube would stay
de-ionized. But then the voltage across
the condenser would increase linearly
with time and soon exceed the ignition
value, &. The circuit solves this con-
tradiction by oscillating, that is, alter-
ately charging and discharging the con-
denser. whereby e, is a sawtooth wave
as shown in Figure 3.

A question one asks at this point is
. . . does the voltage across the con-
denser drop to zero, or merely to the
“ionization voltage,” E,, in the neigh-
borhood of 13 volts? Obviously when
e, drops below the true ionization po-
tential of the gas used, no new ions
can be formed. However, those al-
ready present can continue to conduct
and to discharge the condenser. With a
very large condenser (low frequency)
this effect is slight (due partly to re-
combination of ions) and e, drops to
about E,. With a very small condenser
(high frequency) the space charge dis-
charges it completely and then continues
to pass the charging current, I, for an
appreciable part of a cycle thereafter.
Rut. although the situation is not as

Figures | (left) and 2 (below)

A wierd oscilloscope pattern is shown in Figure 1. In Figure 2, we
have the simplest sweep circuit.

Gas TRI
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simple as shown in Figure 3, the as-
sumption that the voltage falls to zero
and rises immediately therefrom is a
sort of average condition that will be
used to simplify synchronization prob-
lems.

Linearity

The constant current of Figure 2 is
attained in practice only approximately ;
one uses a high voltage, Es, supply and
a high series resistor, R, to charge C
as shown in Figure 4. Were it not for
the ignition of the tube, the condenser
would charge exponentially and asymp-
totically up to the full battery voltage,
Es. This process terminates at &,, how-
ever, and if the latter is low enough
compared to the former, the line will
be almost straight. One would expect
the curvature of the “charging line” to
depend upon the ratio . . .

&
(1) k=—,

Es
and it can be shown to do so in a
simple relationship if the curvature is
properly characterized.

Referring to Figure 5, one notes that
the actual plate voltage is the time func-
tion, e,(t). Then one defines a perfect
or desired curve, e/(t), which is the
straight line having such a slope as to
have the same period; that is, to be the

24 o

+ « ASYMPTOTE \
EXTRAPGLATED e
CHARGING LINE gl
. e k=22F
Ee
’I
Figures 3 (top, left), 4 L7 EP
(bottom, left) and 5 | L. e e e e e e L
{right)

In Figure 3 is the sim-
plest sawtooth wave.

DISCHARGE LINE

Fig. 4, shows a conven-
tional charging circuit.
in Figure 5, at (a), ap-
pears the diagram show-

ing actual wave shape
to be a truncated ex-
ponential curve. At (b),
the first part of (a)
is magnified, with the
curvature exaggerated
for comparsion with a
straight line.

LacTuaL crareing Line >t
@
e,
ep(t)-
e(t)
= t
i

chord of ¢,(t). One then decfines the
function. 8(t) hy . . .

(2)

é

This is the spread between e,.p(t) and
e(t) as a fraction of the amplitude and
function of the time. The maximum
value of this function is then taken as

el'(t) ‘_eo(t)

3(t) =

a measure of the curvature. One finds
simply . ..

k
(3) 3,,. = —

8

for the threshold effect; that is, for
k<<I. This is a formla that one can
use “in the shop.”

Simple Synchronization

To get an approximate theory of
synchronization, we can forget the
curvature of the charging line and as.
sume it to be straight. One returns,
therefore, to Figure 3. In this figure,
€, is a constant. But now suppose that
in the circuit of Figure 2 a sinusoidal
voltage had been impressed in series
with the grid bias battery. By referring
to the slope of the characteristic of the
tube (called the control ratio) we can
translate the fluctuating e, into fluctua-
tions in &, As a result, & becomes a
function of time, &.(t). This is pre-
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sumed to be a sinusoid biased off zero.
Let us now imagine that the horizontal
straight line, &,, of Figure 3 is deformed
with small sinusoidal wiggles. It then
appears that successive periods of the
sweep would have different values, and
often this is the case. Tf this were now
used as the linear time base of an oscil-
loscope to observe the same wave which
is being used for synchronization, no
stable pattern would be seen under such
conditions. Tt so happens, though, that
within a range of conditions, the sinus-
otdal deformation of the line &,(t) will
serve to synchronize the sweep so that
every period is the same, and so that
its frequency bears such a relation to the
synchronizing frequency, that a stable
pattern is obtained.

To attempt an analysis of this pheno-
menon with Figure 3, one would have to
draw many sinusoids and then follow
the saw tooth through them until (if
at all) a repetitive cvcle was found.
Then if a change in synchronizing
amplitude and/or frequency were made,
still more woull need he drawn. In
such a form a graphical analysis is
hardly practical, but by a slight modifi-
cation of approach it becomes a satis-
factory method. The central idea is to
draw once, several waves of a sinusoid

(Continned on page 26)
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FILTERS —

Designed for war

Unique characteristics of many UTC f{ilters are %
the result of years of research on core materials The now well known radie
and filter structures. We are proud of our part in flier weighed 36 pounds
the development of filters for wartime electronics. L 4 oniginally was sub-
Here are a few typical elements, based on UTC when 1 s
design, which have led to UTC leadership in this iy 5 Ly
field, Commuousrehnemen\b‘!

1 % | has resulted in the modern ra-
May we design a “Victory” :

dio range filter weighing only

> t duC‘
unll fo your ﬂppllcullon’ - IR pounds —d weight re

vion of 95%-

S
1 ‘.3:‘("
Designed for high ire-
quencies, the Q of this
This UTC development coil is 300 at 20,000 cycles.
is a tunable inductance,
adjusted in the same
manner as an LF, trim- %
mer.
ok
’ need T ,,.-f-"""
P v
i ~

. . . For low frequencies.
the Q of this coil is 80
at 100 cycles.

. « . For medium fre-
quencies, the Q of this
coil is 210-at 1,000 cycles.

NLLED TRANSEQ RN R 6O

150 VARICK STREET NEW YORK, N.
EXPORT DIVISION: 160 YARICK STREET ~sw YORK, N. Y. CABLES: "ARLAEB"

L3
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(Continued from page 24)

and make this suffice by . . (v)—
changing the thne scale rather than the
geometrical wavelength ta obtain fre-
quency changes, (b)—changing the
vertical scale, that is, the location of
the horizontal axis to represent changes
in amplitude of the synchronizing volt-
age, and (c)—superimposing a whole
series of cycles of the saw tooth one on
top of the other. On can make a Jarge
drawing of the sinusoid in ink and then
draw the straight lines in pencil, which
can later be erased.

Suppose, now, that a sinusoidal signal
on the grid is translated into an ¢ t),
given by the equation . . .

(4) él’ = Eﬂ + E-. COS w,t

To represent this graphically we draw
the sinusoidal curve of Figure 6, where
for the moment the location of the
horizontal axis is undetermined. It is
found subsequently by scaling down
from the center line a distance E, + E,
times the height of the sinusoid. The
frequency of the sinusoid is called f,. Ii
we remove the synchronization, the
curve &, reduces to the center line of
the sinusoid. Without svnchronization,
the saw tooth generator oscillates at a
frequency, f, called the “natural” or
“free-running” frequency.

As a first problem, it is desired to de-
termine the phase position of svnchron-
ization in the case where f,=f,. Let
us suppose a charging line is initially
fated to intersect the sinusoid at the
node marked initial point in Figure 6.
From Figure 3, one sees that the slope
of this charging line in volts per sec-
ond is related to T, and the frequency.

Both of these quantities are now fixed.
In Figure 6, however, the geometrical
slope is not determined until the vertical
scale is fixed, that is, until the hori-
zontal axis is located. Its geometrical
location depends on E, since the geo-
metrical size of the sinusoid is to re-
main fixed. We see then that a weak-
ening of the synchronizing signal is
represented by a lowering of the hori-
zontal axis and vice versa. Since
f, = {,, the saw tooth requires precisely
one cycle of f, to rise from the axis to
the center line. The former is hence
located at the intersection of the vertical
and sloped lines of Figure 6. One may
choose any geometrical slope for the
charging line; a steep slope meaning a
weak synchronizing signal. In Figure
6, the points a, b, c, represent various
locations of the horizontal axis corre-
speiding to progressively smaller values
of E,.

From Figure 6, one sees that if E,
is large enough (the slope of e, small
enough) that e, will intersect the
sinusoid prematurely. That is so, hut
for the moment imagine that E, is not
that strong. Since f, = f, one would
expect the pattern represented by Figure
6 to repeat itself indefinitely. This,
however, is not the case. This condi-
tion is an equilibrium condition, but an
unstable one. To demonstrate this, we

use the customary method of consider-
ing the effect of a small virtual dis-
placement out of equilibrium.

Suppose the sweep circuit were run-
ning under the questionable condition
just described. A charging line would
be represented by the line marked first
equilibrium line in Figure 7. But now
suppose that this line were accidentally
displaced into the position marked dis-
turbed line. It would head for the point
o', on the center line, rather than the
point 0. In this case, however, it would
not reach o/, but would be intercepted
by the sinusoid at point 1. Since this
is an intersection of e, and &,, ignition
would occur and the condenser would
discharge. The next saw tooth cvcle
would be such that the following charg-
ing line would head for a point on the
center line precisely one cycle of f,
later, or 2= radians beyond the point 1’
Instead of chasing this down the draw-
ing, one merely superimposes it on the
same wave and sees the new charging
line heading for I”. Tt cannot reach I,
however, since it is intercepted at 2.
It next directs itself towards 2 and is
intercepted at 3. This continues until
it reaches the point co.

The reader can readily confirm by
the same process the fact that if the dis-
turbance shifts the line to the right in-
stead of to the left, the ignition point
would scurry rightward and arrive at

Figures & {left]) and 7 (below)
Figure & shows how the geometrical slope of the charging line is varied to
represent changing strength of synchronization. Figure 7 shows how, for the

ex(t)

INITIAL POINT-

2 o
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case f, =1, the phase position seeks a stable

equilibrium.
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the point ec’.  Similariy, one confirms
that the ignition point returns to point
= if displaced therefrom by gremlins.
Hence this is the point of stable
equilibrium.

What now is the essential difference
between the points o and o ? The
difference is that the slopc of &, is
positive at o and negative at «. The
question of slope is the deciding one.
The sinusoidal shape of €, is not vital
—for a triangular or semi-circular wave
would have had the same effect. One
can conclude then that the ignition
point can be stable only where the slope
of &, is negative.

Phase Shift

In the construction of Figure 7, the
center line of the sinusoid played a role.
The reason was that this line becomes
¢, when the sync is removed, and hence
since f, = f., the time required for the

" charging line to rise to the center line,
was precisely 1 =+ f,.

Suppose now that mercly f, 2f,
Then the charging line would not rise
to the c-1 in a time t = {,, buf it would
tend to tise to some other line in that
time. As an example, suppose f, <t,:
then the free running period is shorter
than the sync period, which means that
the charging line. although rising to the
c-l in a time less than 1 + f, would rise
to an appropriately chosen higher line,
in precisely that time.

In Figure 8 is shown such a construc-
tion for a free running frequency some-
what higher than f,. The auxiliary line
is drawn A volts above the c-l. The A
value is so chosen that the charging
line rises to it, in just one sync period.
One could now perform an analysis
identical to that used in Figure 7 to
show that the ignition is stable on the
point o and unstable on the point o.
ITere, however, the auxiliary line would
assume the role in the construction
plaved by the ¢-l in Figure 7.

From Figure 8, we can readily com-
pute the phase angle, 4, as a function
of the frequency error. We relate ¢
to A and then A to the frequency error
and then eliminate A. We then have
first . .. A
(5) Sin '.‘( = -

E.
and then, since the frequency of a saw
tooth with given slope is inversely pro-
portional to its amplitude . . .

o0

f.. —E‘n‘*‘ A
(®) ==
i. E,
Solving to eliminate .\ . . .
E, 3f,
(7) b= Sin?— —
E. fs
OSCILLOGRAPHY

where 5i, is the deviation of f. from t,.
For small phase angles, one may omit
the Sin™.

For the alternate case of . < f., one
obtains the same formula (5); only this
time the auxiliary line has to be drawn
under the center line.

Finally, from Figure 8 and from (7)
one can see that synchronization can be
maintained only up to phase quadrature,
or only so long as the auxiliary line ac-
tually cuts the sinusoid. We then see
that . . .

#ILIARY LINE

%, 00

____________ _?.,'

E,

(8) £, |~ bR

max

ta

1A

This presumes a value of E. so weak
that a premature ignition does not oc-
cur.

Multiple Synchronization

Returning again to Figure 7. the
question arises as to whether it was
sential for the construction that f. = f..
Supposcs . . .

A

7 .
Figures 8 [left) and 9
{below)
In Figure 8 appears

the construction to de-

termine the phase posi-

tion for the case fs = fu.

In Figure 9, we have the

onset of oversynchron-
ization.
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*

Figure 10
Determination of the limit function, M (3),
L4

L RRLULAR| REGION

Figure |2
Construction of a "long-short' sweep.
*

Figure 11
Plot of the limit
function, showing
the regular re-
gion in terms of
m and 9. This
holdsfor all multi-
plicities of syn-

chronization.
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(9) fo = Nf,
where N is an integer. Then the “first
equilibrium line” would return to the
center line not one, but several cycles
later. This makes no essential differ-
ence, and one still shows that the point
o is the stable point. If, however, f,
were a multiple of f, rather than the
reverse, then there would be more than
one saw tooth to each synchronizing
wave and the circumstances would be
more complicated. The first case given
by (9) is the one of principal impor-
tance in oscillography, for that is the
circumstance under which several waves
are seen on the screen.

The problem of phase can also be
solved almost as before. We find that
(5) is precisely the same, but in place
of (6), we have . .,

f, E.+A
(10) =
1/N f, E,
which leads to: _
~ E. o,
(11) v.l;:Sm".;__.
E. 1/N {,

This equation is the same as (7) if
one interprets the last fraction as the
deviation of natural frequency, as a
fraction of “what it ought to be” for the
multiplicity of synchronization involved.

Regular Sync Zones

Suppose now the sweep circuit were
running in any kind of synchronism.
The problem of the smallest number of
parameters needed to characterize the
pattern obtained in the plate voltage-
time diagram, then arises. If one does
not consider the absolute size of the
diagram in seconds and volts as rele-
vant, it would suffice, for instance to
give . . . (I)—the multiplicity of syn-
chronization; (2)—the phase position,
and (3)—the amplitude of the sinusoid
as a fraction of the height of the center
line. It would also be permissible to
draw the sinusoid of unit height and
unit wavelength. Thereupon one could
draw the diagram immediately. (1) has
been called N. Instead of (2), we could
give

A
(12) 3=—

E,
and instead of (3), we could write:

Em
(13) § = —

E,

The meaning of these is clear from
Figure 8, where § is the height of the
ignition point above the center line in
the new units, while 1 = s is the height
of the ¢-1. In Figure 9 there is shown
how for the case N =2, one could
choose first §; then find the points co
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Figure 13
"Regular" zones of synchronization in the (s-r) plane. The multiplicity is shown in each zone. There is an infinity of such zones.
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and o’ two waves apart, and tinally
spot the point @ from the value of s, and
draw the charging line. i, unfor-
tunately, a were higher up than «o”,
there could be no such pattern due to a
premature ignition.

This poses the problem as to just
what are the conditions under which a
regular' pattern exists. The conditions
for it must be expressable by relations
among the three parameters . ., ¥, 3,
s. If these relations were found in these
terms thev would not be too useful since
3 is not a primary quantity. One would
rather replace & by, say, the ratio of
fotof.. Soletussay...

fa
(14) P
i

Given N, 3, 5. or given the diagram,
we can find r; it is related to the dis-
tances ot in Figure 9.

We want the conditions in terms of
N, 5. r, but they are not easy to deduce
directly. It would be easier, perhaps,
to find them in terms of the slope of the
charging line. Let m be this slope in

¥ FOSITEOM
e ur

30 o

Figure 14
Showing the results of a '"long-short" time
base sweep.

the new units, that is, in amplitudes per
wavelength.

Let us now seek the conditions for a
regular pattern in terms of N, 3, i and
later change them into conditions on
AN, s, r. That will be possible if one
can rclate the two sets of quantities. By
studying Figure 9, we are able to tind
two equations connecting (3, ) with

(s. ). By inspection we can then
say ..

1

— 4+ 35=Nm

s

—_ f, 1 I 1

oT=E—=— = — —

i r s

These can be rearranged to give the
reciprocal set . .

1 Nr—1
§ = ——— 8= —
Nm—3 s
(15)
{ m r
[ 1= — M=—
L Nm—32 s

Now to find the conditions for a regu-
lar pattern expressed in terms of & aud
m. First, 3 must under all circum-
stances he between *1. From Figure
9. we see that 1 (always positive) may
be as large as one pleases, but it has an
under limit.  This under limit is a

10ne which provides one Or more sine waves on
the scope, and not something else.

Figures 15 and 16
Photos illustrating Figures 12 and 14.
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function ol &; it i» just the slope of
that charging line which is tangent to
the preceding curve. This condition 1s
independent of . Call this the limit-
ing value of n:

(10) M (8)

It is a transcendental function which
may be found graphically from I'igure
10. We may draw from a series of
chosen & points, a series of tangents to
the curve and record their slopes
(amplitudes- per-wavelength). The &
points are not carried to the left of
the point g, for as was shown earlier,
the ignition point will not stabilize on
the positive slope.

The result of such a graphical de-
termination of 3/ (3) is shown in Fig-
ure 11,

It remains to transform the regular
region of Figure 11 onto the( s, r) plane
by the mapping fuuctions (13). Al-
though the (#, 3) conditions are inde-
pendent of N, the latter is contained in
(15); hence M (3) goes over into a
family of curves in the (s, r) plane as
shown in Figure 13.

We find readily from (15) that the
line 8 = — 1 goes over into the family
of straight lines through the point (s, r)
= (7.7) which intersect the vertical axis

1
at the points —.  These points corre-
spond to s = oo. One can return from
infinity along the line 8 = 1. This gives
a series of lines wlhich are the retlec-
tions off the vertical axis of the first
set. The regions are finally closed by
the transformation of the curve M (8)
onto the (s, r) plane.

A representation of this kind was
first given, as far as the author is
aware, by the Australians . . . Builder

(Continued on page 74)
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Wherever mamn goes- - - cven when

he fishes far off the mainland, the two-way
radiotelephone enables him to converse
freely with those ashore. This medium of
communication is new, conveys conver-
sation clearly, quickly, certainly. After
the war you will be using the two-way

radiotelephone extensively both in your
business and social activities. So remem-
ber this name— Jefferson-Travis. We have
pioneered in the radiotelephone field and
have perfected this electronic device for
use by the United Nations throughout
the world on sea, land and in the air.

JEFFERSON-TRAVIS

RADIOTELEPHONE EQUIPMENT

NEW YORK -

WASHINGTON -

BOSTON
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Characteristic Functions of

TRANSMISSION LINES

CONFIGURATION

F—o

BALANCED 2-WIRE

Z5(OHMS)

276 Log 5 —

THREE WIRE

o
e Y

RADII = a

|'—-D1—‘l

l35Log]O

RADII=a

TwO BALANCED
2-WIRE IN PARALLEL

f—o0 —
r’ 0]
RADIUS:=a RADIUS:b

BALANCED 2-WIRE,
UNEQUAL RADII

D
276 Log o ==

32 o

by SIDNEY FRANKEL

Radio Engineer
Federal Telephone & Radio Corp.

N these tabulations are listed the

characteristic impedances of va-
rious configurations of transmission
lines. In the formulas the following
assumptions are made.

Formula Assumptions

(1) The conductors are perfect, of
unit permeability and imbedded in q
vacuuns (or, to a sufficient degree of
accuracy, in air) so that the welocity
of propagation is 3(10)* cm per
second.

Circular Wire Conductor Radii

(2) The radii of circular wire con-
ductors are small compared with the
distance between them, or with the
distance between them and the near-
est extended surface (such as a
blane, concentric cylinder, etc.).

Inductance - Capacity Formulae

From the characteristic tmpedance,
the inductance and capacitance per
untt length may be computed by
neans of the following formulas:

Inductance: L = 85 Z, mmh per inch
Capacitance: C=85/Z, mmfd per inch

where Z, is in ohms
Dimensions are measured in any
consistent nits.

Reference Data

While some of the configurations
listed wmay not appear to have any
direct  practical value, they are,
nevertheless, useful as intermediate
steps in computing the properties of
practical configurations. As an ex-
ample of this see the author's paper,
“Characteristic Impedance of Par-
allel Wires in Rectangular Troughs.”
Proc. I.R.E, vpol. 30, No. 4 (April,
1942), pp. 182-190.
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CONFIGURATION IviN(eTRI¥ES

RADIUS = o

e

SINGLE WIRE,
GROUND RETURN

2h

—

138 Log 0%

RADII=a

Th—o—

el

BALANCED 2-WIRE
NEAR GROUND

RADI!I= a

BALANCED 2-WIRE
NEAR GROUND

RADII= a

BALANCED 2-WIRE
NEAR GROUND

310 i 35"
L3823 10 T/ {2910 D

]

/. Log 10%7"
2-WIRE, ONE

WIRE GROUNDED

CIRCUIT ANALYSES
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oL TEMP. |

g
g s it el
i e o Aok SH

HICKOK METER

. A ’h'lv\ (3
HICKOK DYNAMIC MUTUAL
CONDUCTANCE TUBE TESTER

/

CLEVELAND, OHIO -

From its organization in 1910 until now The
Hickok Electrical Instrument Co. has always been
in the forefront of those companies who have
contributed most to Electrical and Radio Instru-
ment progress.

Quality has always predominated over quantity
of production—building a reputation for highest
grade instruments that is now reflectec in the
enormous demand for Hickok Meters for Aviation
and other War Time uses. The meter illustrated
is typical of these War Time Instruments.

The Hickok Dynamic Mutual Conductance Tube
Tester, developed soon after the advent of the
3-element radio tube, is the standard instrument
for tube testing today.

New Hickok Meters and Instruments are being
designed, or are already in production for the
use of our Armed Forces. They will be zvailable

to everyone as soon as the present emergency
is over.

So keep your eye on Hickok for the newest and
best in indicating meters and radio service
equipment.

ELECTRICAL INSTRUMENT CO.

UI Sl A'
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CONFIGURATION

BALANCED 2-WIRE LINE
NEAR GROUNDED CORNER

THREE-WIRE BETWEEN

Z
i -;fo/‘RADIUS-a

h
h/o

SINGLE WIRE BETWEEN
GROUNDED PARALLEL
PLANES ,GROUND RETURN

PARALLEL PLANES

il ‘LS

"/ RADIIza
-FO —$‘/_'
wy F°

2

4

BALANCED LINE
BETWEEN GROUNDED
PARALLEL PLANES

SINGLE WIRE,
GROUND RETURN

/ S/ /
_?_/2
L >anm

i

h/>
BALANCED LINE
BETWEEN GROUNDED
PARALLEL PLANES

BALANCED 2-WIRE LINE
IN RECTANGULAR-
SECTION ENCLOSURE
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Z 5 (OHMS)

b

2h tanh Zho
207Llog 0 NET) ry A
Ta|l+sec H)

no

T
2h

CIRCUIT ANALYSES
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CONFIGURATION Z . (OHMS) CONFIGURATION Z o (OHMS)

iﬁgmusxa
0.539h
! 138Log10— 5 —

2761, L]
2910
2
‘laJcose?(’r_D){,cosuh (E"_‘)
W W

kot h/o—]
NOTE:-cosec X = “ln X
'‘CONCENTRIC” LINE, BALANCED 2-WIRE
SQUARE OUTER LINE IN SEMI- cosechX =—!
CONDUCTOR INFINITE ENCLOSURE sink X

RADIl = a
o

RADIUS=b (
b 20
138Log 9 ": 92Loqg g 3_5
RADIUS =a

(Accunng FOR ANY a<b)

REGULAR HEXAGON,

“CONCENTRIC LINE BALANCED TO GROUND

ba—ce
138Log 1o b
a
RADIUS sa

D
172 Les 10 75,

RADII= a

FIVE-WIRE LINE

“ECCENTRIC LINE

RADII = a
RADIUS= b
l——o—*l
3 X T
2d —cz 2
‘ 27“0910[:( : c? i’z A A 69 Loggo th “(%) ]
RADII = a d
c =—
b
BALANCED 2-WIRE 2-WIRE PARALLEL LINE,
"CONCENTRIC " LINE GROUND RETURN
CIRCUIT ANALYSES COMMUNICATIONS FOR MARCH 1943 & 135
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MINIMUM FRE]l.lEN(Y DRIFT

Absence of hot flow and cold flow,
maximum dimensional stability
and minimum expansion combine
1de a minimum of frequen-

ssary

to use cry
sating devices.

ENGINEERS !

CHECK THE
o SE SIX
U}TSTANDING FEATURES OF

NEGLIGIBLE WAPER ABSORPTION

Multiform glasses show a water
absorption of less than 0.01 per
cent (24 hours)- {mpregnants oF
added glozes are unnecessarys
assuring better dimensional toler-
ances. Loss of efficiency due fo

tow 10 ACTOR

Insulators, made from Multiform
glasses, offer you definitely greater
efficiency: Multiform glass #1707,
for examples has o loss gactor of
only 0.40 at 20°C,—1 Meg.

IDE RANGE
SHAPES

EXTREMEL
OF SIZES

There's almost no limit on shapes;
cyl'mdr'lcd or flat. In size, pieces
range from tiny beads, several
thousand to the pound, to 95-1b.
pieces 45" or more across-

impropef impregnaﬁon or cracked
glaze is eliminated.

UNIFOR URACY

Threads, grooves and holes are
accurate from piece to piece be-
cause they are molded in the
piece. Al sizes can be made with
¢ +2.0%, not less than

HIGH DIELE ¢ STRENGTH

Multiform glasses have a dielectric
strength of 500 volts per [
more-—upproximaiely twice the
dielectric strength of porc¢|a'|ns

and steatites.
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CORNING MULTIFORM
GLASS INSULATION

NO SHORTAGE OF GLASS TO
REPLACE STEATITE, PORCELAIN
AND OTHER ELECTRICAL
INSULATION MATERIALS

DELIVERIES slow on electrical in-
sulators? Here’s good news! New-
type insulators developed by Corning
Glass Research—Pyrex brand Multiform
Glassware —are available now! Check the
six outstanding features on the opposite
page. See why all Multiform glasses not
only comply with the proposed A.S.A.
American War Standard on Radio Insula-
tion Materials of Low Dielectric Constant,
but actually offer you more in efficiency
and long life!

The characteristics of these glasses plus
Corning’s new fabrication methods make
possible an extremely wide range of shapes
and sizes. General dimensional tolerances
are: large or heavy pieces, intricate shapes,
hollow cylindrical sections-- * 2.09% or
0.010"; flat plates, solid rods, discs, beads,
bushings-~ + 1.0% or 0.005", except
thickness which should be * 4% or
0.005".

If you have an insulator problem, do this
today: Fill in and mail the coupon now
for a free sample of Pyrex brand Multi-
form Glass and complete, descriptive
booklet.

Pyrex Insulators

“PYREX" is a registercd trade-mark and indicates manafacture by Corning Glass Works
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EMERGENCY RADIOTELEPHONE SYSTEM

Designed To Bridge Breaks In Wire Lines

on telephone systems to be pressing

at all times, and particularly so dur-
ing emergencies. Accordingly, all
equipment, including the telephone lines
must thus be built to withstand all types
of conditions.

IT is natural to expect the demands

Emergency Equipment Necessity

Ninety-five per cent of the telephone
lines are of the pole-to-pole type, or
underground cable type. The provision
for alternate routes in all but sparsely
settled areas, is the customary service
objective. The clements do raise havoc,
nevertheless, and put circuits out of
service, isolating groups of people. It
is evident, therefore, that in an effort
to safeguard this very vital service,
SoMe emergency systems must he avail-
able. To provide an cmergency service
of this type. radiotelephone cquipment
specifically enginecred to meet emer-
gency situations of this type has been
designed.  This equipment, developed
by Bell Telephone Laboratories, per-
mits the bridging of gups in wire lines
quickly until hreaks can be repaired.

Mobile and Stationary Equipment

There are two types of equipment
available for this service. One type in-
cludes that equipment which is brought
to an established location such as a po-
lice station, and operated from there,
and the other type includes the mobile
or trailer units, which operate from the
field. Both perform the same function
and service and differ only in their
method of application.

The system used in this equipment re-

DONALD PHILLIPS

by

Figure |

Simplified schematic illustrating operation of
emergency radiotelephone equipment now
in use.

volves about a single talking channel,
with the traffic controlled by regular
telephone operators. A typical circuit
employing this emergency type of equip-
ment, is shown in Figure I, It will be
noted that two radio telephone terminals
are schematically indicated in use, to
bridge gaps betwcen line 4 and line B,
When a subscriber on line 4 hegins a
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conversation, his message is relayed
from his tetephone through relay R to
the radio transmitter. These speech
currents also actuate a relay which con-
nects the transmitter to the antenna.
From there on the usual transmission
tikes place.

Now when the transmitted signal
reaches the B point, it travels directly
into the receiver through relay 7.

And as before, a portion of these
voice signals are also used to actuate
a relay. This relay R connects the re-
ceiver to the two-wire line and thereby
clears the path for speech to, travel on
to the subscriber on line B.

When the subscriber using line A4
stops talking, both relay T of the A4
equipment and relay R of the B equip-
ment return to normal. In this way,
the circuit is made available for the
line B subscriber to reply. The equip-

(Continued on page 40)

*

Figure 2
Trailer with transmitter-receiver wunit. The
transmitter-receiver is located on a 90° rotai-
ing hanger at the left of the entrance door.
This arrangement provides for easy access for
operation and repair. Incoming wire lines
terminate on protectors mounted on the wall.

TRANSMITTER-RECEIVER DEVELOPMENT
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Proving groun

to be impossible of description.

The collective brains of Eimac engi-
neers are concentrated full tilt on the
new knowledge which is coming outof

On the battlefields,electronics is meet-
ing its excreme test. Failure here means
death to men, defeat to armies. Con-
versely, experience here means vastly
broadened knowledge, improved
techniques, and progress so rapid as

Follow «_the leaders to

Army-Navy “E” awarded for bigh
achievement in production for war.

this holocaust. And are consequently
still setting the pace invacuum tubede-

®

for the future of electronics

velopments. The fruits of their efforts
are going directly to Uncle Sam and
our Allies to play a vital role in the war.

When the fighting stops you'll find
Eimac still the pre-eminent choice of
engineers throughout the world.

EITEL-McCULLOUGH, INC.

SAN BRUNO - CALIFORNIA - U.5. A

Export Agents: FRAZAR & HANSEN
301 Clay Street. San Francisco, California, U.8. A,
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ment operates similarly in reverse. That
is, relay T of the B equipment and rve-
lay R of the 4 equipment are now
caused to operate, by the talker who is
connected with line B.

When there are no to-and-fro con-
versations, both radio transmitters are
off the air and the system at both ends
are alert to accept incoming signals,
On the line side of each radio terminal,
the equipment is also in a stand-by posi-
tion to respond to speech input from a
subscriber’s telephone.

First Emergency Installation

The first model of this emergency
equipment was placed in service in 1938.
Today more than one hundred, located
at strategic points throughout the coun-
try, have demonstrated their value in

maintaining telephone service and
bringing help.
A-M Used

Amplitude modulation is used. The

conventional plate-modulation circuit is
emploved most effectively in the trans-
mitter. The receiver includes may selec-
tivity features. For instance, a narrow-
band filter for signal acceptance and a
broad-band noise rejection filter act dif-
ferentially so that the receiver locks in
only when the incoming signal is satis-
factory.

Operator Functions

Point to point operation is, of course,
possible. But the equipment is designed

Figure 4
Emergency equipment in operation in sub-
urban car, Receiver providing monitoting of
weather reports, road conditions, data, etc.,
is mounted just below the glove compartment.
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to bridge the gap in a telephone cable or
open wire line which has failed. Inci-
dentally, the regulations of the FCC re-
quire technical operators for cach radio
location, but the radio circuit is con-
trolled by the telephone operator from
the usual central office switchboard after
it has been established for service. This
feature, so important for commercial
telephone use, is furnished by a con-
trol unit, which contains patching facili-
ties permitting the technical operator to
monitor, to be summoned by bell signal,
to transfer control to a telephone office,
or to control the radio equipment him-
self. Of course, the customer using
regular telephone service is not aware
at any time that a radio link is in opera-
tion. To provide privacy of conversa-
tion, equipment of the speech inversion

Figure 3

The suburban installation. In this installation,
the generator is removed from the car for
operating purposes.

tvpe is available as an auxiliary unit.

Time delay factors have been intro-
duced to prevent breaks in speech con-
tinuity due to short or clipped words.
Overmodulation is automatically pre-
vented and full control of modulation is
provided.

Mobile Systems

In the mobile systems, such as that in
use by the Southern New England Tele-
phone Company, many unusual features
have been included. The antenna used
here, consists of a suitable vertical radi-
ator and counterpoise assembly. The
standard unit is a 25-foot sectional tubu-
lar mast whicl may be elevated another
25 feet by a specially constructed Duse.
The antenna equipment has been de-
signed for rapid and casy crection under
field conditions.

Four Units in System

The complete radio telephone ter-
minal is divided into four units. The
first is the transmiter-receiver, weigh-
ing about 180 pounds, and occupying
44” x 23” x 12”. The next unit is the
antenna. And then we have the motor
generator, and finally a 30” x 15” x 12”
trunk which contains the control unit,
sparc parts and auxiliary equipment.
There are two emergency units avail-
able in the Southern Bell System in-
stallation. One is installed in a subur-
han car, while the other is mounted in

(Continned on page 42)
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“‘We've been using

Wilcox Equipment for

without a single interruption”

fwo years___

J

NOREN
S
AIR LINES

says E. H. Forsman,
Supt. of Commaunications for

Continental Air Lines

WILCOX equipment has an im-
portant part in the vital communica-
tions operations of leading airlines,
and uninterrupted service 1s proving
Wilcox dependability. The Wilcox
factories have converted their entire
facilities and experience to produc-
tion for military needs...to help keep
’em flying until Peace 1s assured.
But, after the war Wilcox equipment
again will be available for the huge
expansion in civil air transportation
that is certain to come.

There MUST Be
Dependable Communications

Communication Receivers
Airline Radio Equipment Aircraft Radio
Transmitting Equipment

WILCOX ELECTRIC
COMPANY

Quality Manufacturing of Radio Equipment
14th & Chestnut Kansas City, Mo.

Photo. courtesy
Continental Air Lines
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a special trailer which was designed by
Bell System engineers. Each has its
own particular advantages.

Trailer Cost

The trailer cost is considerably less
than that of the car cost, but the motive
power must be supplied to the trailer.
Several of the company’s cars have
been equipped as tow cars. In this way,
the trailer can be coupled to the subur-
ban type car, if more convenient. The
trailer can then be dropped at the near
end of the wire line break and the
suburban car can proceed to the far end
of the break.

Use of Generator in Car

In the car installation, the generator
is removed from the car for operating
purposes. If necessary, a second com-
plete unit can be transmitted to the
scen of action in the same vehicle, and
space is available for four men.

Antenna [Installation

In Figure 4, we see the motor gen-
erator removed and the unit in opera-
tion. An all-wave receiver (Halli-
crafter Sky Champion) is mounted just
below the glove compartment so that
all channels may be monitored for
weather reports, information on road
conditions, etc. A simple antenna in-
stallation for temporary use is shown
in Figure 5. The upper clamp releases
completely, while the lower one rotates
through 90 degrees, permitting the 25-
foot antenna to be assembled in a hori-
zontal position and then rotated to the
vertical position,

Equipment in Traller

The trailer, Figure 2, houses the

transmitter-receiver unit on a 90 de-
gree rotating hanger at the left of the
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Figure 5

The antenna installation
for temporary yse. The
upper clamp complete-
ly releases the antenna,
while the lower one
permits a 90° rotation,
permitting the 25-foot
antenna to be assem-
bled in a horizontal posi-
tion and then rotated to
a vertical position. This
flexibility of installation
permits a maximum
amount of radiation on
most types of terrain.

entrance door, which makes it easily ac-
cessible for operation and repair. The
tunk rests on the floor opposite the door
with the control unit mounted just above
it, permitting easy access to the in-
coming wire lines which terminate on
protectors mounted on the wall. The
receiver that is used for monitoring is
mounted to the left of the control unit.
The speech privacy or inversion equip-
ment when used, is also mounted on
this wall.

A gas-tight bulkhead separates the
front and rear compartments, Tt per-

Figure &

Rear view of the trailer
showing the gas tight
bulkhead separating the
front and rear compart-
ments. This permits oper-
ation of the motor gen-
erator without removing
it from the trailer. Sto:-
age capacity is also
available in the rear
compartment.

www americanradiohistorv com

mits operation of the motor generator
without removing it from the trailer.
An automobile muffler mounted cross-
wise beneath the body, reduces motor

noise to a tolerable level. A suspended
canvas reduces the temperature in the
trailer when extended operation in the
hot sun is necessaryv. This particular
accessory is quite an essential one. It
certainly helps to provide workable con-
ditions when the hot sun starts beating
down in the field. And when it rains or
snows, the tarpaulin is pulled over on
one side of the trailer to provide shelter
in front of the door. Both units have
screens to keep out insects when the
windows are open for ventilation. In
the winter, the front compartment can
be heated by an uerial tent-heater for
which suitable space has been provided.

Transmitter Qutput

The transmitter has an output of 30
watts. Frequency control is variahle
between 2,000 and 3,000 kilocvcles.
Quartz crystals are, of course, used to

control the particular frequpencies
selected.
The power supply requirement ot

440 watts a-c is furnished by a light-
weight portable gasoline powered motor
generator set, developing 660 watts.
These units are small, but neverthe-
less, provide a service which is tremen-
dous in scope. As an example. in one
(Continucd on page 76)
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Industry steadies its nerves’

ECED with production schedules that have no
precedent in history, American industry finds the
fluctuating voltages of its over-loaded power lines

* wholly inadequate to meet the “deadly” precision
demanded for total war.

Vital “nerve centers” of production lines are
geared for precise performance when operated at
specific line voltages. Any variation from these
rated values, and there are many these days, may
well mean lagging production schedules and a
noticeable lack of uniformity in products.

Fluctuating line voltages are no problem in
plants where Sola “CV’s” have taken over. Iven
though the peaks and valleys of power consump-
tion may cause a voltage variation of as much as
1 30%—the vital “nerve centers” of their pro-

-

duction lines continue 1o operate smoothly and
with unerring precision.

Day and night, without care or supervision,
Sola Constant Voltage transformers maintain posi-
tive control over electrically operated instruments
and machines that are indispensable to the na-
tion’s war effort. These transformers are available
in standard units with capacities ranging from
15 KVA, which might be used for an entire com-
munications system for instance, to the small
10 VA units for vacuum tubes. Special units can
be built o specifications.

Note to Industrial Executives: The problems solved
by Sola “CV? transformers in other plants may have an exact
counterpart in yours, Find out. Ask for bulletin ECV-74

Constant VYoltage Transformers
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Transformers for: Constant Voltage * Cold Cathode Lighting « Mercury Lamps + Series Lighting « Flvorescent Lighting + X-ray Equipment * Luminous Tube Signs
Qil Burner Ignition « Radio » Power » Controls * Signal Systems + Door Bells ond Chimes + etc. SOLA ELECTRIC CO., 2525 Ciybourn Ave., Chicago, lil.
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[7ut tast smonth's discussion we pointed
out that the problem of obtaining test-
flight data, while planes were in actual
flight, was a major one. An automatic
method of recording such flight data,
and then transmitting it to a ground
crew by way of redio, has now pro-

vided an effective solution. Such a
svstem, developed by Harvey D. Giffen
of Vultee Aircraft, now provides a per-

4 o

Aircraft

TEST-FLIGHT
RADIO RECORDER

Behavior Recorded

Via Aural and Optical Methods

Figure |

The automatic optical
film anslyzer. This de-
vice provides a means
of projecting successive-
ly the frequency of each
instrument as recorded
through a scanning mat,
and to a photocell. The
scanning mat as we
can see at the left, is
mounted on s revolving
drum. It consists of
s transparent film on
which is recorded
continuous sound track
which varies from 500
cps to 6500 cps.

manent record of the action of a plane.
even if if should be lost in a crash. [n
the study of single place aircraft, this
method 1s particularly wseful. For in
such a ship, there is no available space
for an observer and certainly little space
for any elaborate test or film recording
cquipment.

In this method, special pickups are
used. These are desigued to respond to
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Part 11

by RALPH G. PETERS

various stindii from.  pressure, tem-
pevature, strain and wmovement. The
system also provides a means of scan-
ning of the resultant inpulses of these
pickups at a minimum rate of 100 read-
ings per second.]

HE standard temperature units

used in this system have many in-

teresting design features. It will
be recatled that a unit for the 150° C
range contains approximately 4 ohms of
No. 36 wire in series with 100 ohms of
zero temperature co-efficient resistance
in its arm of the bridge. The zero of
the range is determined by the amount
of resistance used in the other arm of
the bridge. In other words, if 104
ohms are used, with all valuations taken
at room temperature of 20° C, the bridge
will balance at 20° C, providing a fre-
quency output from the converter of 500
cps. However, when the temperature
at the pickup is increased to 170° C, the
converter frequency will become 3,500
cps. If now we wish to measure from
—70° C to +80° C, the same unit can
be used with 100 ohms in series with
the active unit, and 100 ohms plus
the resistance of the unit at —70° C.
Doing this wonld cause the bridge to
balance at —70° C, and would provide
a frequency of 500 cps at —70° C, and
frequency of 5,500 cps at + 80° C. In
actual operation, the units are set to
measure the required ranges, with in-
dividual chart calibration strips pre-
pared for each unit. So that the entire
chart width can be used for all pickups
regardless of their respective ranges,
these calibration strips are attached to
the final charts from the analvzer. This

(Continued on page 46)
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ZNEW SHAPES
~ FORMEX

M AGNET WIRE

SQUARE and RECTANGULAR
They save space 2 ways

QUARE and rectangular Formex® is a new

answer to the old problem of obtaining com-
pact, easy-to-wind coils. Here are Formex magnet
wires that save even more space than round Formex
because the corners, like building blocks, fit tightly
and accurately together —filling all the waste
triangles of space that are unavoidable with

round wire.

To the space-saving advantage of round Formex
magnet wire is now added this new space-saving
factor of square and rectangular Formex. Like round
Formex, square and rectangular Formex is flexible,
smooth, and capable of being wound at high speeds
without danger that the insulation will crack or
pull away from the conductor.

Formex magnet wire, as proved by years of out-
standing service in the field, saves time because the
insulation is tough, and flexible. It stands up under
all kinds of treatment, and needs fewer repairs and
replacements than conventional wire.

For further information on the use and selection of
magnet wire, ask your G-E office for Bulletin GEA-

3911, or write General Electric, Schenectady, N.Y.
* Reg. U. S. Pat. Off.

GENERAL ) ELECTRIC

503.13.1200
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result is obtained because each unit and
the graphic recorder cover the same
frequency spread.

Flexibility of Pressure Units

In the pressure units, we also have
the same degree of flexibility, For in-
stance, a given diaphragm using the
same reactance coils can be used to rec-
ord full scale charts on ranges of 0-20"
of water, etc. By adopting a leverage
fulcrum that will give approximately
full armature movement for the dia-
phragm deflection at the required range,
we secure this flexibility. So that the
bridge unbalance will activate the con-
verter to 5,500 cps, the maximum un-
balanced condition of the reactance unit
is shunted with a resistance of sufficient
value,

In the Vultee recorder, the standard
reactance unit used in most of the pick-
ups consists of two coils. They are
34” o-d. x 1/16” long, and have an
equal inductance of approximately 1.5
millihenries.

Converter Unit Calibration

To calibrate the converter units, the
gain of the bridge amplifier is set to
produce the desired frequency swing.

46 o
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Figures 2 {left) and 3
In Figure 2, the plug
and jack terminal board
of the recorder. Figure
3 shows Harvey Giffen,
inventor of the test
flight recorder (second
from right}, examining
a section of film con-
taining radioed data on
the operation of a
plane in flight.

This is possible because all pickups are
set to a common denominator. This de-
nominator has been fixed as the amount
of change on the output of an equal
arm bridge, there being 100 ohms in
each arm, when one of the arms is
changed two ohms. This method facili-
tates calibration. This normal fre-
quency swing of the converter is set at
5,000 cps permitting the operation of
the automatic analyzer at any points
between 500 cps, and 6,500 cps.

The Scanning Switch

In the scanning switch we have an
interesting development. Since the
switch must provide rapid switching
and because at high speeds, vibration is
so intense, the design of such parts of
the switch as the wiping contacts, be-
comes quite a problem. In the present
type switch, leaf type contacts actuated
by a cam are used. The amplifier im-
put of each bridge and one arm of the
switch passes through the switch; the
opposite arm being connected directly
to a converter connection common to
all pick-ups. To prevent overloading
in the amplifier while the bridge is open
on one arm, the leaf switches are so

.
Figure 4

A typical pressure pick-
up. Note the method of
obtaining leverage. This
fulcrum method provides
approximately full arma-
ture movement for the
diaphragm deflection at
the required range.
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adjusted that the arms of the bridge are
completed before the amplifier imput
contact is made. To suppress vibration
and bouncing, the actuating arms of the
leaf switches ride on the small circum-
ference of the cam. And to provide
uniform pressure on the switch, while
in contact, the actuating cam has been
specially designed. There are seventy-
two contact points sets mounted in
three banks of twenty-four each in the
switch. Continuous scanning of any of
these banks is possible. Or two or
three banks may be scanned in succes-
sion.

Stop Function of Switch

The switch has another function, in
addition to scanning the pickups. For
by means of additional gear trains and
contact points, the switch stops the sig-
nal from the converter during the in-
tervals, between each instrument read-
ing. The resultant unmodulated sec-
tion serves as a division between in-
struments during analysis, while on
film recordings the black part of the
unmodulated track is used as a framing
mark in the analyzer, operating an auto-
matic photocell framing device.

The Optical Analyzer

Instantaneous conversion of changes
of stimulii to changes of frequency in
the converter unit are possible with an
optical electronic analyzer. This device
consists of a means for projecting suc-
cessively each instrument frequency as
recorded through a scanning mat, and
then to a photocell.

Continuous Recording Available

Mounted on a revolving drum, the
scanning mat consists of a transparent
film on which is recorded a continuous
sound track which varies from 500 cps
to 6500 cps. As the scanning image
passes across the stationary tmage of
the instrument frequency, a low ampli-

(Contnined on page 49)

AIRCRAFT COMMUNICATIONS


www.americanradiohistory.com
www.americanradiohistory.com

VETERAN WIRELESS OPERATORS ASSOCIATION NEWS

W. J. McGONIGLE, President

Communicotions

E acknowledge, with sincere

thanks, letters that we have just

received from Lieutenant Gen-
eral Thomas Holcomb., U. S. Marine
Corps; Captain Carl I. Holden. director
of Naval Communications. and Neville
Miller, president of the NALD.

Said Lieutenant General Holconib . . .
“The United States Marine Corps is
deeply appreciative of the Marconi Me-
morial Honor Award Plagque presented
to the radiomen of the Marine Corps
on February 11, 1943, It is the imen-
rion to have the names of all radiomen
who  distinguish  themselves during
World War II, inscribed upon this
plague. . . . The Marine Corps, a~ well
as all the armed services, fully realize
that it has been the interest and perse-
verance of the ‘old timers, such as the
Veteran Wireless Operators, that has
made radio the valuable contribution to
our nceds that it is today.”

Captain Carl F. Holden. Director of
Naval Communications, said . . . “I
have delayed writing to you in order
that I might also acknowledge receipt of
the plaque which vour Association pre-
sented to the radiomen of the U. S,
Navy on the occasion of vour recent an-
nual dinner. The plaque was delivered
10 me this morning by Mr. Bailey and
already reposes in a place of honor in
the Office of Director of Naval Com-

L U
i i

P

RCA BUILDING, 30 Rockefeller Plaza, New York, N. Y.

munications. I trust, rather [ feel sure,
that we will have many names for in-
scription thercon before the end of the
present unpleasantness is reached. . . .
May I also take this occasion to extend
my most sincere thanks to vou and to
the members of the Veteran Wireless
Operators Association for vour kind-
ness to me personally on the occasion of
your annual dinner. Tt was an honor
which T assure you, was and is keenly
appreciated by me. . . . I should also
like to reiterate, merely as a relay sta-
rion, the ‘hearty and 73’ from all the
radiomen of the United States Navv to
vour fine Association.”

Neville Miller, president of the Na
tional Association of Broadcasters, to
whom we presented the original Mar-
coni Memorial Plaque in 1940, said . . .
"It was a grand banquet and I enjoyed
it tremendously. The array of those
who have contributed to the develop-
ment of radio was extremely interesting
and vou are to be congratulated.’

Lite Members

T E proudly announce the induc-
tion as life members, in our
Association, of the following,

all of whom are prominent in the
communications field . . . W. A.
Winterbottom, vice-president and gen-
eral manager of RCA Communica-
tions; Commander Pierre Boucheron,

GEORGE H. CLARK, Secratary

now stationed in the office of the Di-
rector of Naval Communications, for-
merty sales manager of the Farnsworth
Television and Radio Corporation;
Warrant Officer C. W. Lazeuby of the
United States Navy, stationed in Bos-
ton; Paul Godley, prominent consulting
engineer, who has had a long and ex-
tremely coloriul career .in radio; Wil-
liam ). McGonigle, our president these
past six years, and for four vears prior,
secretary; J. F. Rigby, personnel di-
rector of RCA Communications; Ted
McElory, World’s champion radio teleg-
raphist;  Wm. Aufenanger, general
superintendent of RCA [Institutes and
assistant to the president of the Radio-
marine Corporation of America; E. H.
Rietzke, president of the Capitol Radio
Engineering Institute; G. L. Tavlor,
president of the Midland Television and
Radio Schools and G. R. Entwistle,
president of the Massachusetts Radio
School, whose radio career goes back to
the last war.

Personals
NJOYED a phone conversation
recently with Lt. Commander

V. H. C. Eberlin, a former treas-
urer of our Association, now stationed at
a Naval air station. . . . Our sincere
thanks to George H. Clark, Association
secretary, for the grand job of writing

(Continned on page 73)

At the Hotel Astor dinner-cruise in New York, where, for the first fime, all of the directors of communications of the Government assembled,
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to applaud the work of the radio operator.
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tude modulation of the light beam is
produced. When the scanning {re-
yuency matches the projected instru-
ment irequency, the two images are
superimposed, resulting i the trans-
mission of the maximum amount of
light. The images then fall adjacent
to each other and shut off all the light.
Thus a surge of high amplitude light
modulation is produced by this alter-
nating sequence. This resultant modu-
lation operates the graphic charting
equipment.

Instantaneous Graphic Recording

Instantaneous graphic recording also
plays an important part in the radio
recorder. With this device, it is pos-
sible to make direct paper charts of the
instrument readings in the plane at a
ground station. The device is used when
the radio recorder is operated at speeds
not exceeding the mechanical lag of the
paper recording unit. To plot the in-
strument readings, an Esterline Angus
graphic recorder can he used with the
analvzer, provided these readings are
scanned at a rate not exceeding one
reading per second. This ts the time lag
of the recording pen.

Decoding is provided by a vacuum
tube device. The device uses a limiter

AIRCRAFT COMMUNICATIONS

Figure 5
Scanning switch provid-
ing rapid switching at
high speeds. Leaf type
contacts are actuated
by a cam. To suppress
vibration and bouncing,
the actuating arms of
the leaf switches ride on
the small circumference

of the cam.

circuit into which transmitied frequen-
cies are fed from the radio receiver. A
constant signal amplitude is thus main-
tained during input variations of from
15 to 25 volts. The resultant signal is
fed to a discriminator circuit, produc-
ing a direct current, varying in pro-
portion to the instrument frequency. [t

Figure &
A chart illustrating the buffeting condition of
a plane as transmitted to a strain gage pickup.

is this current that operates the meter
element of the graphic recorder pen.

The incoming signals also cut a disc.
Not only is a permanent record of the
flight made with such a recording, but
a check against the graphic recording
pen device is also provided. In the
33 1/3 rpm. recorder used, crystal units
cutting at 130 to 140 lines per inch, are
used. These records, by the way, are
oiten used for Him re-recording with
an optical analyzer.

It is sometimes necessary to recovd

(Continued on page 77)
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b RELAYS BY GUARDIAN MEET ALL CONTROL NEEDS

% Whether the principle is electronic or magnetic . .. whether the job requires a tiny A.C.
relay or a heavy-duty D.C. solenoid ... whether time delay or instantaneous action ... there
is usually a "Relay by Guardian™ to meet the "“specs™ on most applications . . . from animated
electric signs to electric chokes for the Army’s amphibious tractors.

E SIGNAL CORPS RELAYS—The Signal Corps

Relay shown at the right is used for starting dyna-

motors in. portable radio equipment. It is a single
5 i pole, double throw relay having contacts rated at 16
amperes at 12 volts D.C. continuous. Coil voltage
: ranges from 9 to 14 volis D.C. Other Signal Corps
"Relays by Guardian” include a relay for change-over
from transmifting to receiving and a keying break-in
relay for mobile radio equipment.

Signal Corps Relay

Write for bulletin 195 describing Signal Corps ‘“Reloys by Guardian.'’

GUARDIAN\G ELECTRIC

1623-DWEST WALNUT STREET CHICAGO, ILLINOIS

A COMPLETE LINE OF RELAYS SERVYING AMERICAN WAR INDUSTRY
. TR v

b el . =F 1
Nl b
A o
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For more than twenty years recognized
as builders of the finest sound reproduc-
ers. 15,000,000 users of fine radio sets
testify to ROLA Quality.

Expanded facilities completely dedicated
to serving war needs. Producing a vari-
ety of high precision, tough-to-make
electronic parts, fine radio communica-
tions equipment for the U. S. Army and
Navy Air Forces.

will bring to you all the benefits of im-
proved equipment and processes, all the
gains of concentrated experience plus
the tremendous advantages of intense
unhampered research during war years.
In the world of tomorrow, Rola will
maintain its peacetime leadership. THE
ROLA COMPANY, INC., 2530 Superior
Avenue, Cleveland, Ohio.

ROLA

MAKERS OF THE FINEST IN SOUND REPRODUCING AND ELECTRONIC EQUIPMENT
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Wartime Essentials

We do stamping, screw
machine work, moulding,
anid general Radio and
Radar communications
assemblies. IHustrated
are hut a mere handful
of the 2008 wartime
essentials which we
are now manufacturing.
Your inquiries will re-
ceive prompt attention.

Now, more than ever,
it is important that
you keep on buying

A ﬁ WarBonds and Stamps.
ARHE
LI PROPUCT
—r

8 476 BROADWAY, NEW YORK, N. Y. |

MANUFACTURERS OF SHORT WAVE »
. TELEVISION's RADIQ « SOUND EQUIPMENT

= P
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NEWS BRIEFS OF THE MONTH...—

WAR MODEL REPLACEMENT PARTS

The first of a series of standards for “war
model” replacement parts have now been
completed. This new standardized line in-
cludes a simplified list of the most critical
replacement parts necessary at present.
These include nine types of capacitors,
eleven volume controls, six power and six
audio transformers, two reactors, and nine
electrolytic condensers.

A special symbol consisting of a V with
three dots and a dash, enclosed in a circle
will appear on all parts designed for this
purpose. It is also expected that a man-
ufacturer’s identification symbol assigned
by the WPB will appear on all parts.

* &

ARH WORKERS SIGN VICTORY PLEDGE

The workers of the American Radio
Hardware Company, Inc., 476 Broadway,
New York City, have signed a “Victory
pledge.” In this pledge the workers have
announced their intentions of staying on
the job conscientiously until final victory
has been achieved.

Each pledge is signed by both the work-
er and D. T. Mitchell, president of the
company. .

* *

INVAR CHARACTERISTICS IMPROVED

With the development of a free-machining
grade of invar by the Carpenter Steel
Company, Reading, Pennsylvania, the cus-
tomary machining difficulties are said to
have been eliminated. Invar, which is 36%
nickel alloy, has been effectively used for
applications where it is necessary to over-
come or minimize the natural tendency of
metals to expand when heated. By pro-
viding a rate of thermal expansion ap-
proximately 1/10 that of carbon steel, at
temperatures up to 400° F., this alloy is
serving in many vital applications.
* &k %

WOMEN AT TELEVISION CONTROLS

Joan Beckett, a graduate of Mt. Holyoke
College, has become one of the first women
to win appointment as a control board
engineer in television. She now operates
the complicated light control board in the
television studio of WRGB, the General
Electric station in Schenectady.

Joan Beckett

$2 © COMMUNICATIONS FOR MARCH

AMATEUR EQUIPMENT SOUGHT
BY SIGNAL CORPS

Radio amateurs are again being asked to
sell their short-wave equipment to the Sig-
nal. (_Iorps, Army Services of Supply, for
training purposes and operational yse,

he radio communication equipment
needed consists of transmitters (Halli-
crafter and Collins), ranging in power
from 25 watts to 450 watts and covering
various bands in the short-wage range.
Also needed are receivers (Hallicrafter,
National, RME, Hammarlund and How-
ard), and_ such radio components as capaci-
tors, resistors, and installation material.
Esp_eclally desired are audio-frequency and
rad;o-frequency signal generators and
oscilloscopes, Weston a-¢ and d-c volt-
meters, ammeters and milliammeters, and
other equipment for testing.
. Used equipment will be purchased, if it
Is in perfect operating condition or if it
can reagily be restored to such condition,
The price paid for each item will be set
by a Signal.Corps inspector.

Pprsons In possession of the desired
cquipment, who wish to sell it for the use
of the Army, are invited to send a brief
description, including name of manufac-
turer and model type, to Captain James C.
Short, Philadelphia Signal Corps Procure-
ment District, 5000 Wissahickon Awvenue
Philadelphia, Pa. '

* ok %
RCA'S ANNUAL REPORT

The_ twenty-third annual report of the
Radio Corporation of America was re-
cently released by David Sarnoff, RCA
presrdeng‘ The report shows the tremen-
dous strides made by radio during the last
Year, as a vital factor in our war program.
It a]sq tells_of_ the many new applications
of radio, pointing out that radiophoto cir-
cuits between New York and London,
Buenos Aires and Moscow, and between
ather points in this country and Melbourne,
Ca1ro- and Hawaii, have been established
effectively,
* % %

DEWALT AND GABLE IN NEW
G.E. POSTS

K. C. DeWalt has heen named designing
engineer in the Tube Division of General
Electrie, Schenectady. New York. A. C.
Gable is now an administrative assistant
in the Tube division.

* * %
TUBE LIFE EXTENSION DATA

. A new six—pigelbfooklet with data on how
O increase tube life has just heen issued
by the RCA Tube and Equinment Depart-
ment. The book, known as “Tips on Mak-
ing Transmitting Tubes Tast Longer.”
shows how to increase the life of tungsten
filament and mercury-vapor rectifier tubes.

Single copies are available from RCA
Commercial Engineering Section. Harri-
son, New Jersey,

* % %

ACRO ELECTRIC COMPANY EXPANDS
The Acro Electric Company has moved
into a new plant at 1305 Superior Avenue,
Cleveland, Ohio. The president of this
company, which manufacturers Acro snap
switches, is B, Winston. J. S. McComb
is vice-president and sales manager.

1943
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STEATITE NO LONGER A BOTTLENECK

Steatite no longer is a bottleneck in the
production of military radio equipment, ac-
cording to mtanufacturers who partlmgated
in a meeting of the Indu_stry.Advzsory
Committee on Ceramic Capacitors and
Steatite, The producers stated that they
are now able to accept orders for delivery
in from four to eight weeks. This is quite
a contrast with the backlog problem of
last summer, when deliveries were eight
months behind,

The chairman of this meeting was Elmer
Crane, Chief of the Components Section,
Radio Division, WPB.

* k ok
CBS PERSONNEL CHANGES

Lester Hatfield, transmission technician at
WABC, has left to become a Lieutenant
(jg) in the United States Naval Reserve.
Replacing him is Harold D. Hastings.

J. Dunham Gilbert, supervisor of studio
technicians, has also been commissioned
Lieutenant (jg) in the Naval Reserve.
Nelson Smith will become the new super-
visor.

Robert Bendick, recently studio techni-
cian for WABC, has joined the armed
forces as Lieutenant in the Air Corps.
Robert E. Lee and Bertram Littlefield have
joined the engineering department of CBS
as members of the maintenance technicians
staff. Norman Johnson has been assigned
to the shortwave iransmitter staff of CBS.

* &

ELECTRONICS DEPARTMENT
NOW AT G.E.

The General Electric Radio, Television
and Electronics Department will hereafter
be known as the Electronics Department,
according to an announcement by Dr. W.
R. G. Baker, vice president in charge of
the department.

* k%
PIERCE JOINS OWI
R. Morris Pierce, chief engineer of

WGAR, has gone overseas for OWI as an
advisor to the Signal Corps.
ok ak

ADAMS OF WHIO NOW TEACHING
Ernie Adams, chief engineer of WHIO,
(Continued on page 58)

Ernie Adams
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AT “E” AWARD
PRESENTATIONS

(Top} . . . at the Formica Insulation Company presentation,
Left to right: D, J. O'Coner, president of Formica; Albert
Thompson, Mrs. Dora Searcy, and John B. Wirth, representing
the employees, and Colonel Alonzo M. Drake, Detroit, Army
Air Forces Procurement Supervisor for the Central District.

(Top) . . . at the Electronic Laboratories, Inc., ""E'" presenta-

tion. Left to right: W. W. Garstang, vice-president and

general manager of the Electronic Laboratories; Lieutenant

Colonel R. L. Finkenstaedt, supervisor, Indianapolis Area, U S

Army Air Forces, and Osra Brandenburg, and W. Reed
Smoot, representing the employees.

«
«
«
-
-
-
-
-

(Top) . . . at the General Radio Ceremonies. Left to right:
Mayor John B. Corcoran, of Cambridge, Massachusetts; Cap-
tain John J. Hyland, U.S.N. (Ret.], Inspector of Naval
Material for the Boston district; Governor Leverett Saltonstall
of Massachusetts; Charles H. Riemer, president of the
General Radio Mutual Benefit Association; Melville Eastham,
president of General Radio, and Colonel Jemes B. Van Horn,
USA Chief Signal Officer for the First Service Command.

{Top) . . . receiving the "E' Pennant for De-Jur Amsco.
Left to right: Harry De-Jur, Jack Kuscher and Ralph De-Jur.
Below, at the Cinaudagraph Corporation "E" award cere-
monies. Left to right: Lieutenant John D. Lodge, USNR;
Sherman R. Hoyt, president of Cinaudagraph Corporation;
Florine Mercer and Kurt Kessler, representing the employees,
and Captain Frederick D. Woods, U § Army Air Corps.
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AIRCRAFT COMPASS CALIBRATIONS

(Continned from page 12)

is leading the ORB. As an example,
when ORB equals 43°, the TRB is 57°.
The ORB is 12° less than the TRB.
Therefore, in order to indicate TRB at
57°, the pointer position is advanced
12° from ORB in a clockwise position.
Lagging is the term that refers to a
condition where the ORB is greater
than the TRB and a positive error is
present, with a negative correction be-
ing applied to the ORB. This means
that the corrector cam will cause the
bearing indicator needle to lag the
ORB, thereby indicating the true radio
bearing.

Defermining the Quadrantel Deviation

Any method that will permit taking
bearings on one designated radio station
through all angles of the azimuth of the
aircraft may be used. The aircraft may
be on the ground or in the air. The
determining factors in the selection of
the various methods that may be used
are economy, time and accuracy. These
methods may be given two major classi-
fications: (1)—ground checks and (2)
—flight checks. The latter are more ac-
curate than the ground check methods.
There are exceptions to this. TFor in-
stance, there are certain installations
where the loop antenna is mounted on
top of the fuselage of a low wing mono-
plane. In this type installation the
ground check is perhaps as accurate as
a flight check.

Quadrantal Deviation of Aircraft
On Ground

In determining the quadrantal devia-
tion when an aircraft is on the ground,
we must first select a location on the
airport that is in the clear and free from
such structures as hangars and other
buildings that may distort the r-f field.
The location must be free from electri-
cal interference so that a high gain con-
trol adjustment may be used as the null
is approached. In case of an automatic
radio compass, the presence of an in-
terference with a pronounced center and
of sufficient intensity, will cause ex-
cess hunting of the bearing indicator
needle. A compass rose or a pelorus is
used to determine the true line to the
radio station relative to the aircraft
heading for each position of the aircraft.
The dolly and tractor that are used to
place the aircraft in flying position and
to rotate the aircraft to the check angle

54 o

positions must be tested to determine
whether they introduce a deviation.

Two Ground Checking Methods

There are two ground checking meth-
ods. In the first, we rotate the aircraft
through 360° and take bearings at each
15° to 20° interval, using the pelorus
to find the true angle. In the second
method, with the aircraft in a fixed po-
sition, a small transmitter or oscillator
may be used. This is placed at 15° to
20° angles at a radius of several hun-
dred feet through the 360° about the
plane. We then use a pelorus or equiva-
lent means to accurately determine the
true angle from the aircraft heading to
the signal origin,

There are various flight patterns that
may be used to calibrate the radio com-
pass in the air. To mention a few of
the patterns, there are ... (1)—a “flat”
circle of smallest practical diameter may
be flown around a point of which the
true direction to the radio station is
known; (2) we may fly a dual circle
forming a figure-of-eight pattern in
which the center of the figure-of-eight
is the ground reference point. One cir-
cle is flown clockwise and the other
in a counter-clockwise direction. Tabu-
lations of headings at points of each
circle are averaged to compensate the
errors. Should the reading follow fair-
ly much the same in two quadrants, for
instance, in the first and third, and vary
widely in the second and fourth, it is an
indication that sufficient wind exists to
cause drift. This is made on the as-
sumption that level flight and flat turns
were made while flying the circle. The
reason is readily checked by plotting
the results and comparing it with a
weather report of the wind at the alti-
tude and time that the flight was made.
Wind velocity in excess of 8 to 10 miles
per-hour are to be avoided during these
checks using the circle method. There
is a third method, in which the point
flight method is considered the most ac-
curate one, since the track of the air-
craft does not, within a small degree
of the heading, effect the accuracy of
the gyro and radio compass readings.
This is of value when a cross-wind is
present. In Figure 6 is shown the pro-
cedure to use for this method. It is nec-
essary to fly in level attitude across the
ground reference point on leadings
through the 360° at intervals of 13°
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tmn 2 131 4]
Rel Rel CORREC-
TH ORS TRB TION
300 0 0 0
290 7 10 + 3
282 i3 8 + 5
275 18 25 + 7
266 25 34 + 9
254 35 4 + 1
245 43 55 + 12
242 4% 58 + 12
232 57.5 48 + 10.5
224 8 76 + 8
217 78 83 + 5
213 85 87 + 2
210 90 90 0
207 96 93 — 3
204 101 9% — 5
200 108 100 — 8
196 15 104 —1
192 120 108 —12
184 128 16 — 12+
176 136 124 —12
166.5 145 133.5 — 1.5
161 150 139 — 11
147 162 153 — 9
139 168 181 — 7
120 180 180 0
112 185 188 + 3
101 193 - 199 + 6
86 204 214 + 10
79 210 221 + 11
72 216 228 + 12
65 223 235 + 12
58 230 242 + 12
54 238 246 + 11
465 245 253.5 + 85
4 253 259 + 6
37 259 263 + 4
33 245 247 + 2
30 270 270 0
27 275 273 — 2
25 279 275 — 4
22 285 278 — 7
16 293 284 — 9
10 300 290 — 10
3 307+ 297 — 10+
343~ 327 347 — 10+
335 335 325 T
324 343 336 -7
317 348 343 — 5
306 356 354 —2
L
Figure 9

An example of a typical calibration tabulation
for one type of aircraft.
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to 20°. When directly above the refer-
ence point, readings are taken of the
directional gyro and the radio compass.
During the approach to the ground
reference point the setting ot the gyro
is made. Accuracy depends upon level,
straight flight and the absence of all
rudder action, when near the ground
reference point. The gvro 1s checked
at 15 to 18 minute intervals to assure
absence of appreciable errors that may
creep in.

Radioc Compass Checks

Precautionary checks of the radio
compass installation must be made in
preparing for its calibration. The loop
antenna assembly must he accurately
aligned mechanically with the fore and
ait longitudinal line of the aircraft.
It is then necessury to determine
whether any ungrounded wires or tuned
antennae will effect the loop antenna
characteristics. This caunot be com-
pletely detected on the preliminary test,
but the flight check and the plotted data
will reveal this information. We must
then determine whether an error exists
on the zero heading. This is accom-

plished by lining up for a flight direct |

to the radio station, with the aid of the
radio compass and setting a directional
gyro compass course. An agreement of
the two readings on a course «irectly
to the station indicates zero error on
the radio compass idgr this heading.

Should there be an error the canse may |
be due to the loop antenna assembly not |

being mounted on the exact longi-
tudinal line parallel with that of the air-
craft for level flight, inaccurate ilying,
interference die to antennae or struc-
ture, or drift due to cross winds. In
case of the latter it is highly desirable
to select a time when no winds exist.
However, for this zero heading, it is
necessary to check a down ov up wind
flight, to avoid a drift error.

Should an erratic condition be found
due to other antennae, it should be reme-
died, rather than try to make correction
jor radical changes. lrrors of this
kind usually vary to a great degree with
a comparatively small change in fre-
quency.

The correct or cam should be checked
to determine that no correction has heen
applied. The use of a cam without cor-
rection is desirable hecause if correction
was applied, then this must be accurately
known and considered i1 the calcula-
tions,

Selection of o Ground Reference Point

\When possible, a point easily recog-
nized from the air at all angles should
be selected as a reference point. Refer-
ence lines such as straight highway,
straight canal, ctc., are also very bene-

(Continned on page 66)

the GOULD - MUUDY company

395 BROADWAY

‘“Black Seal” Glass Base.lh‘irdﬁraneo'us I:\'ecordin'g Blanks
have been one of the really outstanding achievements in
radio during the year 1942. Broadcasting’s keenest edars
were given o new dehghi a bang-up thrill as they lis-
tened to recordings made with these blanks." What are
you waiting for? The time is now to install “Black Seal’' as
a definite, necessary part of your own equipment. Order
a trial supply. Try them out under your most-exacting con-
ditions. If you're not entirely convinced, not entirely satis-
fled—we'll stand all the expenses! ‘

Old Aluminum Blanks Recoated with
the “Black Seal" Formula in 24 Fast Hours!

Eliminate broken records! Ship with sclfefy in
the new Gould-Moody PacKARTON, a per-
fected, light-weight, corrugated container
that not only protects your records but also
reduces your shipping costs. Write for details.

Ne waiting! No delay! Gould-Moody
Black-Seal’’ Blanks will be shipped im-
mediately. Styli and shipping cartons
supplied at actual cost.

Reg. U.5. Pat, Off.

Recording Blank Division
NEW YORK, N. Y.
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THE INDUSTRY OFFERS --- — ... — ... —

VIBRATOR VOLTAGE REGULATOR

A new type regulator, that automatically
controls the voltage delivered to a vibrator
used in aircraft service, has been developed
by Amperite Company, 561 Broadway,
New York City. With a battery variation
of from 20 to 30 volts (50% variation),
the voltage on the vibrator with this new
device is said to be kept between 6.0 and
6.3 volts (a 5% variation).

Included in this Amperite is an auto-
matic thermal switch which automatically
turns on an auxiliary circuit 10 seconds
after the vibrator is started. Similar reg-
ulators can be designed, according to the
manufacturer, to control the current and
voltage applied to any load providing the
total wattage consumed by the Amperite
itself, is not more than 40 watts. With a
10% change in current through the Am-
perite the voltage drop increases 200%.
An ordinary nichrome wire would only
increase approximately 10%, say the
manufacturers.

SOLENOID AIRCRAFT CONTACTOR

Among the five types of solenoid contactor
units announced by Guardian Electiic
Manufacturing Company, Chicago, is the
B-5 series. This device has a contact
rating of 50 amperes continuous, and oper-
ates on 24 volts d-c, producing a coil cur-
rent of 210 milliamperes. It has double
pole, single throw, normally open contacts.
Its weight is 11.2 ounces.

The unit is said to resist acceleration and
vibration over 10 times gravity. All metal
parts are plated to withstand a 200 hour
salt spray test.

LEAR COMBINATION UNITS

Four allied units, transmitter-receiver-
power supply and loop, have recently been
developed by Lear Avia, Inc.,, Piqua, Ohio.

The receiver, known as RCBB, covers
three bands for voice and c-w. Its sensitiv-
ity is said to be 50 milliwatts, with two-
microvolts per meter on the antenna, and
40 microvolts per meter on the loop, both
at a 4 to | signal-to-noise ratio on all
bands, with input 20% below rated 12 volts.
Its power output is said to be 500 milli-
watts undistorted. A six tube superhetero-
dyne, it consumes 2.9 amperes at 12 volts.

The transmitter, known as the T-30-AB,
is said to provide 1009 modulated voice
and m-c-w emission at 1000 cps, with a
power output of 20 to 30 watts. Its fre-
quency response is said to be == 2 db at
250 to 2,500 cycles.

The loop known as the Miniloop is 10
inches in diameter. The power unit con-
tains a dynamotor with the necessary ac-
cessories including filters. This unit can
be used to supply power to the transmit-
ter and receiver. Both receiver and trans-
mitter operate with a 12 volt aircraft bat-
tery in conjunction with this power supply.
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ULTRA SENSITIVE MULTITESTER

A new ultra-sensitive multitester, model
461, with a sensitivity oi 20,000 ohms per
volt on all d-c scales, has been developed
by Radic City Products Co., Inc., 127
West 26th Street, New York City. The
sensitivity of this device on the a-c scales
is 1,000 ochms per volt.

The meter movement on this instrument
is adjusted to 50 microamperes. A sup-
pressor type copper oxide rectifier is ysed.

The ranges of this instrument are . . .
d-c voltmeter: 0-2.5-10-50-250-1,000-5,000;
a-c voltmeter: 0-2.5-10-50-250-1,000-5,000 ;
vutput  voltmeter; (-2.5-10-50-250-1,000-
5.000: d-c microammeter: 0-100; d-c mili-
ammeter:  0-10-100-500; ohmmeter: 0-
1,000-100,000-10,000,000, and decibel meter :
mirnus 10 to plus 50. Overall dimensions of
the unit are 7"'x54"'x3".

NEW DRAWING INK

The Louis Melind Company, 362 West
Chicago Avenue, Chicago, Illinois, have
developed a drawing ink that is said to
be free flowing, non-caking, and thorough-
ly waterproof. It is available in twenty-
three colors. Free sample bottles of the
ink known as Justrite, are available to
design engineers, provided they make their
request on their b;:sit:ess* letterheads.

G. E. VOLTAGE STABILIZER

A new voltage stabilizer providing a con-
stant output of 115 volts from circuits
varying betwen 95 and 130 volts has been
developed by General Electric.

This stabilizer is said to be insensitive
to load power factor. It is, say the jnanu-
facturers, not affected by variations in load
from no load to full load, or by changes in
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power factor from unity to 0.8 lagging.

The transformers are made in ratings
from 30 v-a to 5,000 v-a.
x X X%

MICROPHONE CORD ASSEMBLY

A microphone cord assembly comprising a
switch, plug and jack, either as an assem-
bled unit or as separate pieces, has been
developed by Universal Microphone Com-
pany, Inglewood, California.

The switch unit, known as the SW-141,
can be used as a press-to-talk switch, al-
though it has a locking button for con-
tinuous operation. This switch is 4 15/32
inches long, 134 inches wide and 34 inch
thick.

kK

RAPID PRINT MACHINE

To provide blueprints or black and white
prints rapidly, Peck & Harvey, 4327 Addi-
son Street, Chicago, Illinois, have pro-
duced a printer that will provide prints up
to 12x18 and 18x24.

The device, known as the Spee-Dee, is
said to provide prints in about thirty
seconds.

Fuli details are available from the man-
ufacturer.

L

SIMPLIFIED INTER-COMMUNICATION
SYSTEM

A combination master inter-communica-
tion system providing private or complete

BUILDING “war ears” for the U. S. Army Air
and Signal Corps is our job in this war. We're

%rc;gr% COG"taCt' Ea?np‘;‘;e; S%e”gzsptedOhtz;‘; proud of the famous sensitivity and clear reception
. arner 0 . . Q0
Street, Chicago, Illinois. of our Radio Phones — proud that Uncle Sam is
" The deviceck?{a_\ivn‘as the_presid:._nt n;odel using so many of them. We're proud, too, that
te%mt‘;e{ﬁi-rct); ;a{ionlss_ available for from we're beating our war production schedules!

Murdock Radio Phones have solved many civilian
communication problems, too. May we help you?
Write to Dept. 51 for Catalogue.

REFLECTED LIGHT SIGNAL T H E E A R S o F A

A signal indicator employing reflected
light has been developed by Littelfuse, Inc.,
4757 Ravenswood Avenue, Chicago, Illi- iff
nois.

Known as the signalette, it operates by
fluorescence under “black light” from the P
vsual sources within aircraft. A radium- I O C
active fluorescent paint used on the in-
dicator shows signals in total darkness.
The device uses only 114 watts, as against R ADIO
the customary 4142 watts of the usual P HONES
lamps.

A transparent plastic cap protects the

la[']I]Jl)';e body oi the indicator houses a Wm. J- MurdOCk CO.

solenoid, the armature of which is con-

(Continued on page 75) Chelsea, MassaChusetts
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THE 37222 POSTS AND
37202 PLATES

Such details as: (1) the square shoulder on the
mounting stud of the post which seats in the
slot in the plate so as to prevent annoying
loosening of the posts when operating the
clamping heoad; (2) the telescoping boss and
socket so as to permit the plates to grip
tightly the thinnest chassis os well as the
thickest panels without necessity of grinding
or filing; (3) the avoilability of the plates in
Steatite, Mica filled natural bakelite, as well
as standard black phenolic; are but three of
the “‘Designed for Application’’ features that
make this terminal set more desirable to use
than athers.

JAMES MILLEN
MFG. CO,, INC.

MAIN OFFICE AND FACTORY
MALDEN
MASSACHUSETTS

NEWS BRIEFS

(Coutinued from page 52)

18 now teaching radio fundamentals at the
| University of Dayton, Qhio.
* ok %

EWESTERN ELECTRIC WINS WHITE STARS

All three major works of the Western
Lleetric Company have received white stars
for their “E” pennant.

* * &
REVIEW JOURNAL ISSUED BY
LEEDS & NORTHRUP

The second edition of the “Modern Preci-
sion” journal has recently been published
by Leeds & Novthrup Company, 4908 Stan-
ton Avenue, Philadelphia. Pennsylvania. It
1s a sixteen page tabloid size unit in which
appears a variety of data on measuring
| devices.  An interesting  bibliography is
i also included.

EE
| PHOTOELECTRIC RELAY FOLDER

A four-page folder describing the applica-

| tions of photoclectric relays for automatic
control has heen relecased by the FElee-
tronics Control Section of G.E.

The folder illustrates many types of
indoor and outdoor instruments and shows
their uses.

* % %
SUN RADIO PURCHASING
| AGENT FOLDER

JAn interesting folder illustrating the ser-
vice available for those purchasing com-
munications cquipment today, has been
issued by Sun Radio Company, 212 Fulton
Street, New Yorlk Citv.

£ * *

EP—

OHMITE NEWS FEATURES SIMPLIFIED
POWER TABLES

The last two issues of Ohite Npeios have
contained interesting tables covering simi-
plified explanations of Ohm's Law as ap-
plied to d-¢ and a-c.
Copies of these issues dated January and
February are available free of charge from
‘thc Ohmite Manuiacturing Company. 4835
l I-lournoy Street, CIliEag'o, Ilineis.
* 3 £ 3
|RADIO AND ELECTRONICS
Inan  Interesting  sixteen-page booklet
published by RCA, the subjects of radio
and electronics are effectively descrihed.
Copies of the booklet are available from
the Radio Corporation of America,
* = &

TUBE HAS RECORD RUN

\What is believed to be a record for tube
life had heen ecstablished at WAVL, New
Orleans. according to L. E. N. deTreil,
transmitting  supervisor, and Joseph E.
Gros, transmitting engineer in charge of
nibes.

The tube, type 862, one of the two 100
kw tubes used in the final stage of the

5

§

i
4
e

| L. E. N. deTreil {left) and
i J. E. Gros.
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50,000-watt transmitter, has been operating
tor 23,500 hours.

PLASTIC PART POSSIBILITIES
EXPLAINED

The unlimited possibilities of plastic parts
are illustrated and analyzed in a four-page
folder, just released by the Creative Plas-
tics Corporation, Kent Avenue, Brooklvn.
New York. The booklet was prepared by
the technical sales department.

T
WHITE NOW |RE DIRECTOR

W. C. White, engineer in charge of the
electronic laboratory of General Electric
at Scheneciady, New York, has been
named a member of the Board of Directors
of the Institute of Radio Engineers. Mr.
White is known ior his work with vacunm
tubes. He was for a time an associate of
Dr. Irving Langmuir, associate director of
the General Elecetric laboratories.
® % %

POST-WAR PLANNING DEPARTMENT
AT UNIVERSAL

The Universal Microphone Company, In-
glewood, California, has amnounced the
formation of a post-war planning depart-
ment, according to James L. Fouch, vice
president.

® % %

COLLOIDAL GRAPHITE CATALOGUE

A four-page catalogue, No. 422-W, de-
seribing the use of “dag” colloidal graphite,
as a parting compound, has just been re-
leased by the Acheson Colloids Corpora-
tion. Port Huron. Michigan,

The bulletin discusses the use of the
graphite for screw threads, lamp bulbs : its
application to aeronautics, the glass and
rubber industries, and in the foundry.

* * *

BELDEN WAR EDITION CATALOGUE

A four-page war edition issue of the
Belden radio wiring line has just been re-
leased by Belden Manufacturing Company.
Chicago, Illinois.

The catalogue, known as “843,” contains
data on those products that use a minimum
amount of critical materials, reduce idle
mventory, and yet make possible the ser-
vicing of a maximum range of equipment:
According to the manufacturer, the 171
units described in this catalogue will ser-
vice all essential needs, as compared with
the 467 units listed in the previous cata-
logue.,

E & kS

CORROSION DATA WORK SHEET

To facilitate the study of corrosion prob-
lems, the technical service division of the
International Nickel Company, 67 Wall
Street, New York City, has developed a
corrosion data work sheet. The form when
properly filled out, provides an evaluation

WHEN YOU CHANGE
YOUR ADDRESS

Be sure to notify the Subscription
Department of COMMUNICATIONS
at 19 E. Forty-seventh St., New York
City, giving the old as well as the new
address, and do this at least four weeks
in advance. The Post Office Department
does not forward magazines unless you
pay additional postage, and we cannot
duplicate copies mailed to the old
address. We ask your cooperation.
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of all factors influencing corrosion action.
When problems involve corrosive or part-
ing conditions not previously encountered
these work sheets can be submitted to In-
ternational Nickel for a comparative study,
using the corrosion data on file with over
2,000 plant tests of approximately 40,000
metal specimens, as a guide.

Copies of the work sheet are available

without charge.
® &

LEVEY SIGNED TO FIVE-YEAR
CONTRACT

Arthur Levey has been given a five-year
contract to serve as president and general
manager of the Scophony Corporation of
America, 527 Fifth Avenue, New York
City.

* & ok
CO-ED TECHNICIANS RECEIVE
RCA TRAINING

A program designed to provide women
radio technicians will be undertaken by
the RCA Victor Division of RCA, accord-
ing to F. H. Kirkpatrick,

The first courses, which will begin
around May Ist, will be given at Purdue
University in Lafayette, Indiana. A
group of from eighty to one hundred girls.
between the ages of eighteen and twenty-
two, will be selected from the RCA plant
and from colleges and universities. To
obtain admittance, two vears of college
study with satisfactory grades. some
knowledge of mathematics, good health,
and an interest in technical radio work, are
necessary. A salary will be paid to the
“employees in training.” The courses will
consist of two terms of twenty-two weeks

each.
% %

MORE CONSISTENT USE OF
PD-1X FORM URGED

Because many jobbers are not taking the
time to check their inventory and fill out
the PD-1X form to replenish their stock
of civilian repair parts, they're easing
themselves out of business, warned Charley
Golenpaul of Aerovox Corporation re-
cently.

“No one denies the fact that there arc
many business details to cope with today.”
said Mr. Golenpaul. “Nevertheless,” he
continued. “it is imperative that the task of
maintaining an adequate stock of parts be
considered an essential one.

“Many of us at the manufacturing end
have done everything nossible to keep the
jobber in business in spite of the tremen-
dous production strain placed on us by
war requirements. The jobber should be
appreciative of such cooperation and take
advantage of the medium by which he
can secure replacement parts for his cus-
tomers.” said Mr. Golenpaul.

x ¥ x

LITTLE, NOW POSTAL TELEGRAPH
GENERAL SUPERINTENDENT

G. P. Little, with Postal Telegraph since
1922, has been appointed General Super-
intendent of that company. Mr. Little is
a technical advisor to the Telegraph Com-
mittee of the Board of War Communica-

tions.
* x x

LIGHTING HANDBOOK PREPARED

A Government manual and price schedule
on lamps and lighting has just been issued
by the Birdseye Electric Corporation, 335
Carroll Street, Brooklyn, New York, for
distribution to Government procurement

(Continieed on page 60)

|

"PACKAGED
PRODUCTION”

A NEW STRATEGY
FOR BETTER PRODUCTION

We created“Packaged Production”
especially for some very famous
manufacturers faced with hard-to-
solve war production problems.

Your Metal Fabrications: Preci-
sion Machine Work: Electrical &
Mechanical Assemblies can also
be accomplished here under ex-
ceptionally up-to-date facilities
plus carefully engineered methods
and closely coordinated controls.
Whether it's a complete product,
or an urgently needed part, all the
production responsibilities are safe
in our hands. You have nothing to
worry about when you “Let Lewyt
Do It."” If prior commitments permit,
we'll gladly lend you a hand.
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“They’ll hear you all

right—your transmitter
checks to the cycle!”’

Then, as now and in
the past, Browning will
make available what it
takes to know that
transmitters are ‘“right
to the cycle.” Then, as
now, Browning will be
in the forefront of elec-
tronic development and
commercial production
of useful apparatus.

INCORPORATED

WINCHESTER-MASS:

60 o

NEWS BRIEFS

(Continued from page 59)

agencies, purchasing personnel, and Gov-
ernment lighting engineers.

The handbook analyzes the five main
types of lighting requirements and also
discusses a variet}; of aviiilable lamps.

*

WAR SOUND EFFECT DISCS

A new series of sound effects containing
warfare sounds have been prepared by
Standard Radio, 45 West 45th Street, New
York City.

A catalogue supplement, containing de-
scriptions of the new effects, are available,
free of charge.

® k%
BLIND RIVETS HANDBOOK

A sixteen-page handbook designed to aid
those who are concerned with riveting
operations on aircraft, has just been issued
by the Cherry Rivet Company, Los An-
geles, California.

In the handbook are charts, diagrams,
dimensional sketches and illustrations.
Copies are available gratis.

* k%

COLVIN A.A.C. EXECUTIVE
VICE-PRESIDENT

Timothy E. Colvin has become executive
vice-president in charge of the Burbank
Division of the Aircraft Accessories Cor-
poration,

& ok ak
MALLORY WINS "E" STAR

An additional white star for the Army-
Navy “E” pennant has been won by P. R.
Mallory & Company, Inc., Indianapolis,
Indiana.

Mallery was the first company in In-
dianapolis to receive the Navy “E” pen-
nant and flag of the Bureau of Ordnance,
These were awarded in December, 1942,
by Secretary of I;Iavz Knox.

*

RADIOMARINE WINS "M" PENNANT

The Maritime “M” Pennant, the Victory
Fleet Flag, and Maritime Merit Badges
for all employees have been awarded to
the Radiomarine Corporation of America.
Radiomarine received the Army and Navy
“E” flag during the latter part of last
year.

* k%
SANDLER TO DIRECT AIRCRAFT
PLASTICS WORK

Jack Sandler has joined the staff of Air-
craft Parts Development Corporation.
Summit, New Jersey, as chief plastics en-

wineer.
* * %k

ALPHA SOLDER FOLDER

Solutions to solder problems are offered
in the newest folder published by Alpha
Metal & Rolling Mills, Inc., 363 Hudson
Avenue, Brooklyn, New York. The folder
known as “Solders That Stand Up” also
contains a graph covering Tin-Lead

fusion characteristics.
X & %

RCA TUBE INSTRUCTION BOOK

An unusually interesting chart tvne book.
known as the RCA Tube Picture Book.
has just been released by the Commercial
Engineering Section, RCA Victor Divi-
sion, Radio Corporation of America, Har-
rison, New Jersey. The presentation con-
tains sixteen 17 x 22 inch pages with eight
charts printed on each side of the sheet.
for display mounting purposes. The book
has been developed especially for war
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Vertical Antennas

On sea and Jand, Premax Metal An-
tennas maintain the necessary communica-
tions between armed forces,

Available in special and standard de-
signs, complete with mountings. Get our
Special Bulletin.

Pemax ﬂﬂﬂ/ﬂﬂé

DIVISION OF

CHISHOLM-RYDER CO., INC.

4303 Highland Avenue, Niagara Falls, N. Y.



www.americanradiohistory.com
www.americanradiohistory.com

training centers and shows structural de-
tails of representative receiving transmit-
ing, cathode-ray, and other special types of
tubes.

Copies of this interesting booklet are
available to readers in the United States
and Canada for ch 3 copy.

*

FUNDAMENTAL BOOK ON RADIO

Questions, laboratory experiments and
other study data on fundamentals in radio
appear in a 104-page book recently re-
leased by the American Radio Relay
League. Written by George Grammer, the
book contains data that should be of inter-
est to those studying radio today. Copies

are 50c each.
* %

CONNECTICUT GETS F-M
POLICE RADIO

Eleven Connecticut cities and towns have
adopted two-way f-m police radio systems
developed by General Electric.

The installation of this equipment was
facilitated by the recent reserve pool set up
by the WPB.

The instruments feature iron core tun-
ing which has proven so popular and so
practical in many recent installations.

* ok *

MALLORY LECTURES ON
ELECTRONICS BY DR. HEYL

A series of four lectures on the future of
electronics in the industrial field was
started recently by Dr. Paul R. Heyl,
through the courtesy of P. R. Mallory &
Company, Inc.

The lectures, the first of which was
given on March lst, will develop the his-
tory, theory and practical applications of
electrons, and indicate the progress which
the science of electronics has made. Al-
though the lectures are planned primarily
for the Mallory engineering, sales and pro-
duction personnel, a number of individuals
from manufacturing plants, colleges, high
schools, broadcasting stations, and training
schools of the armed forces, have been
invited.

Dr. Heyl, for many years, was a plhysi-
cist with the U. S. Bureau of Standards.
Recently retired from this Bureau. he has
been retained as ;:l ccl)knstlltant for Mallory.

EMBY PRODUCTS CHANGES NAME

The Emby Products Company, Inc., 1800-
1804 West Pico Boulevard, Los Angeles,
California, will hereafter be known as the
Selenium Corporation of America.

Eric Lidow is vice-president and chief
engineer of the company. C. O. Rich is
president and Maurice N. Burlin is gen-
eral sales manage:; and secretary-treasurer.

* %

DR, MACK DEVELOPS AIRCRAFT
FASTENER

Dr. Edward L. Mack, formerly of the
Faculty of Cornell University, and for
ten years director of research and develop-
ment for the Reynolds Metals Company,
has been granted two United States pat-
ents covering an improved type of fasten-
ing device, which have been assigned to

Aircraft Parts Development Corporation.
* x x

JOHNSON, HAZELTINE ENGINEER,
NOW IN NAYY

John Kelly Johnson, for many years en-
gineer in charge of the Hazeltine labora-
tories in Chicago, has resigned his position
as senior engineer, to become a special
representative, assigned to the Office of
(Continned on page 63)
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Keep your eye on this lad
My, Manufacturer

FEW MONTHS AGO he was just a normal, untrained,
A happy-go-lucky kid. Today he’s been well trained by
Uncle Sam’s Signal Corps into 2 competent technician, fit to
take the responsibility on which hundreds, maybe thousands
of lives depend. When he comes marching up Broadway in a
shower of ticker tape, be ready to grab him —he’ll be a
valuable man.

And if he tells you that communications and electrical
equipment made here at C. T. & E. is the last word in ad-
vanced engineering and rugged dependability, pay heed —
you'll be listening to the voice of experience. You see, there’s
“Connecticut” equipment on the job almost every-
where United Nations forces are fighting. >

i
q”'lmm\ \ﬁ‘o

CONNECTICUT TELEPHONE & ELECTRIC DIVISION

REAT

MERICAN
NOUSTAIES
e

MERIDEN, CONNECTICUT
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CATHODE-RAY TUBE

1oaduaiy

Recently o new type cothode-roy

tube was called for by our armed
forces. Just on idea—something arising
out of new conditions—not yet reduced
to actuol practice—and of course far
from production.

Opinion generally wos that this new tube
might require months to develop, design,
produce. Yet DuMont, with its excep-
tionally close coordination of experi-
mentol tube work ond octual preduction,
was octually shipping thot very tube in
quantities within 10 days!

H's performance such as this that has
made the name DuMONT the accepted
abbreviation for "Cathode-Ray Tube
Headquarters.”

Write for latest listing of cathode-
ray tube types. Also bulletins on

lotest cothode-ray equipment. Sub-
mit your problems.

ALLEN B. DU MONT LABORATORIES, INC.
Passaic, Mew Jersey

e g~

i
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CRYSTAL PRODUCTION

(Continned from page 15)

fifty or sixty blanks are waxed together
in a bar or loaf, preparatory to being
ground to the exact dimensions. These
loaves go to the hand laps where opera-
tors grind them to within .001 of the

lexact dimensions of length and width.

This is another precise operation, since |
the crystal dimensions must be held very
closely or the crystal will have poor |
activity.

Crystal Thickness Probiems

After having gotten the crystals to
the exact dimensions of length and |
width, the next procedure is to get |
them to the desired thickness. The
loaves are next taken apart and the
crystals washed and miked for thickness. |
They are next placed in groups of ap-
proximately the same thickness, and
then placed in a plastic holder between
two perfectly flat plates and a mixture |
of abrasive and water added. The |
holder revolves eccentrically between
the two plates and the crystals are |
ground to the desired thickness. The
first part of the procedure is done on |
coarse abrasive, then medium abrasive, |
then fine, and lastly the crystals are
polished. Each of these operations is
donc on a different lapping machine and
the crystals are turned often enough so |

YELOCITY

P.G. DYHAMIC

?F?r:lﬁ'“l:lﬂﬁi
THAT SURPASS
THE HIGHEST RE-
PUIREMENTS OF
EROADCASTING,
PUBLIC ADDRESS,
L AND RECORDING
Write for Coteleg

AMPERITE COMPANY
541 DROADWAY - NEW YORE, M, Y.

= -y

KONTAE MINES

that they are perfectly flat and become
very nearly the same thickness. On the
final or finish lap, crystals are ground to
the approximate frequency by making
them oscillate between the plates. The
oscillations are picked up on a radio
receiver and the frequencies checked.
However, as fine as have been our mea-
surements (to .0001 inch), the crystals
will very several hundred kilocycles in
frequency. These are next further clas-
sified by machine and placed in groups
to be finished by hand in the finishing
department.

It all sounds quite simple, but there
are so many chances for slip-ups. Sup-
pose, for instance, either the person de-
termining the direction of cut or the
mounter makes an error. This throws

Figure 8

A ‘wafer that has been

thoroughly checked with

blanks and is now ready
for cutting.

the sawman oft. If the sawman has to
spend a large part of his time correcting
errors of the two preceding operations,
he gets no production. Suppose the
sawman is careless and has his angles
off, even a matter of half a degree. This
causes the crystal to have a bad drift;
that is, to have a large frequency change
over the temperature range. Assuming
that the mounter and sawmen do their
work perfectly and someone in the in-
spection department allows impurities to
slip into the blanks, the finished crystals
are no good. Suppose even the inspec-
tors do their work thoroughly and the
bar men slip on their dimensions, the
finished crystals do not have the proper

(Coutinued on page 77)
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Cable Address: #7 Wespexlin, New York |
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NEWS BRIEFS

(Continned from page 01)

Procurement and Material of the Office of
the Under-Secretary of the Navy, with
headquarters in Washington, D. C.

* *x x

HIGH SPEED AUTOMATIC
STAMPING PRESS

The Di Machine Corporation, 3654 Lin-
coln Ave.,, Chicago, Illinois, have developed
a high speed stamping press with variable
speed control between 180-550 strokes a
minute to suit the various punching re-
quirements. The machine also provides
for the addition of spacers to pravide a
die space to 514 inches, with provisions
in the ram to permit boring it out for
punch shanks to 1 9/16 inches.

The press will take die sets measuring
up to 6%x8 inches. It is driven by a
3 horsepower, 1,140 rpm, 60-cycles, 3-
phase motor, meunted under the bed.

. A four-page illustrated folder, describ-
ing this device, is available from the manu-
facturer.

* % %
NEW RCA BEAT-THE-PROMISE DRIVE

The RCA Victor joint labor-management
War Production Drive Committee in the
Camden plant has launched its fourth
Beat-the-Promise production drive. The
Camden plant has already won two stars
on its Army-Navy “E” flag. This reward
was made recently by Admiral C. C. Bloch,
U.S.N. (Ret.).

k k%

ALLIED'S BUYING GUIDE

A buying guide covering radio and elec-
tronic equipment has been issued by the
Allied Radio Corporation, 833 West Jack-
son Boulevard, Chicago, Illinois.

Data in the guide covers components, as
well as complete equipment and recent
textbooks. Copies are available free of
charge.

*® ok %
TEST SET DATA
Newly revised catalogues describing test
sets have been published by the Leeds and
Northrup Company, 4934 Stenton Avenue,
Philadelphia, Pennsylvania.

The instruments described are especially
useful in measuring resistance and capaci-
tance in the laboratory or field.

Copies are available gratis, from the
company.

* x %
E. H. FRITSCHEL PROMOTED

E. H. Fritschel has been placed in charge
of sales of industrial electronic tubes of
General Electric at Schenectady, New
York. Mr. Fritschel succeeds Dr. H. A,
Jones, now with the U, S, Army Signal
Corps, as a Lieutenant-Colonel.

* x %

TURRET LATHE BULLETIN

A four-page file size bulletin describing
and illustrating turret lathes and their
constructional features has been released
by the South Bend Lathe Works, South
Bend, Indiana.

The bulletin, known as 1002, lists tabu-
lated specifications for capacities, feeds,
speeds, and dimensions.

x % %

STORY OF RADIO TOLD BY HARBORD

In an interesting address before the New-
comen Society recently, Lieutenant General
James G. Harbord, Chairman of the RCA

(Continued on page 64)

UNIFORM ACCURACY VITAL
IN TRANSFORMERS, T0OO

Accuracy is more than a matter of design and construction—
transformer accuracy and dependability of performance can
only be assured when experience, specialized design engi-
neering, modern manufacturing facilities, trained and skilled
employees are combined in one organization,

From the earliest days of radio and communication systems,
Jefferson Electric has specialized on transformers—working in
the field, anticipating the requirements and new developments.
Jefferson complete testing, experimental and engineering re~
search laboratories leave nothing to chance. Modern manu-
facturing facilities with 250,000 square feet of space, and
skilled craftsmen insure the uniform accuracy and dependa-
bility of performance that users associate with Jefferson
Electric Transformers.

Jefferson Electric Line Includes Transformers for:

Radio Receivers, Televisors, Amplifiers;— Communication Sys-
tems; Power Circuits; Luminous Tube and Cold Cathode Light-
ing; Mercury and Fluorescent Lamps; Ignition; Signal Systems;
Control Circuits,

The specialized experience of Jefferson Electric engineers
can be put to work for you—to save your time and insure the
correct selection of the transformers you need. JEFFERSON
ELECTRIC COMPANY, Bellwood (Suburb of Chicago), IHlinois.
Canadian Factory: 60-64 Osler Ave., W. Toronto, Ont.
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FOR EVERYTHING IN |
ELECTRONICS AND RADIO

CENTRALIZE YOUR PROCUREMENT

SAVE TIME. ..SPEED DELIVERY

Get this latest Allied Buying
Guide for everything in Elec-
tronics and Radio. Procure zll
your needs from this ONE cen-
tral source. Our large complete
stocks of over 10,000 items as-
sure you of prompt attention and
quick delivery. Our staff is trained
to help you with your problems
-« . write, wire or phone Haymar.
ket G800, today!

NEW. .. aLLep's
DATA HANDBOOK

Mostessential formulas, charts,
tables, standards and technical
ata on radio and

d
electronics............ 250

SEND FOR
YOURS..

Now!

RADIO

" OVER 10,000
WARTIME ITEMS

Condensers Switches Rectifiers

Relays Resistors Sockets ALLIED RADIO CORP. ., .
Tubes Rheostats Wire 833 W. Jackson Blvd. ) g
Test Equip. Public Address Generators Pept. 31-C-3 Chicago
Transformers  Coils Receivers

Photo Cells Tools Speakers

Member A.B.C.

| centrated waste-free readership by the active buying
. personnel of the entire radio, broadcast and com-

munications field—NOW operating "ALL OUT" on
WAR PRODUCTION.

RATES ARE NOMINAL

1 time 6 times 12 times

I Page . . ... ... $170.00 $150.00 $120.00
2/3 Page . . ... . ... ... . .. 120.00 105.00 90.00
1/2 Page . . .. ... .. ... . ....... 90.00 80.60 70.00
1/3 Page ... ... .. ... ... . ... 65.00 55.00 50.00
1/4 Page ... . ... . ... .. ... .. 50.00 45.00 40.00
1/6 Page . .. ... .. . ... . .. .- 35.00 30.00 27.50
1/8 Page 25.00 2250 20.00

¢. Minimum size of ;;d‘v.errrtisemlen.t, 1/8 page.
Charge for color $30 extra. Charge for bleed $20.
ADVERTISING FORMS CLOSE ON THE 10th OF EACH MONTH OF ISSUE
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NEWS BRIEFS

(Continued from page 63)

Board, spoke on the march of radio during
the past forty vears, The address has
been reprinted in a wwentv-eight page pre-
sentation.

This unusual message portrays effective-
ly the growth of the science of communi-
cations,

L S

SNYDER MOVES TO NEW PLANT

The Snyder Manufacturing Conipany
will soon move to a new plant at 22nd and
Ontario  Streets, Philadelphia, Pennsyl-
vania.

® ®m %

RADIOMARINE PROMOTES MacKENTY .

John Gilman MacKenty has Leen elected

vice-president and general manager and di-

rector of Radiomarine Corporation of

America. Mr. MacKenty has been with

RCA for twenty-one vears, and in charge

of foreign contracts for*RCA since 1930,
% %

RUSSELL NOW WITH HALLICRAFTERS

Robert L. Russell, iormerly with the
legal section of the Chicago Signal Corps
depot, has joined the Hallicrafters Com-
pany, Chicago, Illinois, as administrative
assistant, according to Raymond W, Durst.
Mr. Durst also announced the appointment
of Cletus Wiot as manager of the Gov-
ernment contract section.

Left to right, R. W. Durst, R. L. Russell
and C. Wiot.
E I

HENRY KASNER, DEAD

Henry Kasner, for thirty years with RCA
and its predecessor, the American Marconi
Company, died recently, after a short ill-
ness.

Mr. Kasner joined RCA in 1920 as a
radio constructor. At the outbreak of the
present war, Mr. Kasner was assigned to

Henry Kasner
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the Ficld Procurcment Division and assist-
ed in procuring vital war materials.
X k%

FCC NEEDS RADIO INTERCEPTORS

Persons qualified to intercept radio mes-
ages are nceded by the Federal Comumuni-
cations Commission. The positions pay
$2,000 and $2,600 a year, plus overtime,
which increases the salaries about 21 per
cent for 8 hours of overtime a weck.
Radio intercept officers will participate
with Army Ailr Forces in effecting ladlo
silence and insuring compliance with si-
lence orders. They will test the efficiency
of methods of controls, maintain a con-
tinuous watch on distress channels, and
otherwise participate in monitoring assign-
ments relating directly to the war cffort.
For the assistant radio-intercept-officer
post ($2,600 a year), persons must have
had either a full 4-year course in electrical
engineering or physics at a college or uni-
versity of recognized standing, 4 ycars of
technical experience in the ficld of radio,
or a time-equivalent combination of such
cducation and expericuce, For the $2,000
grade, less education and experience 1s re-
quired. Applicants for both grades must
be able to transmit and receive in Interna-
tional Morse Code, and in some cases may
substitute experience as a radio-telegraph
operator, or as an amateur holding a Class
A license, or radio and engineering study |
at a recognized college or radio institute
for part of the prescribed education or ex-|
perience. !
No written test is required, and the onlv'
age limitation is that applicants must have
reached their eighteenth birthday. Posi- |
tions are to be filled throughout the Unit- |
ed States. l
Persons using their highest skills in war
work are not encouraged to apply. War
Manpower lCSt['lCthI'lS on Federal appomt-
ments are given in form 3989, posted in|
first and second-class post ofﬁces. Com-
plete information and application formsl
may also be obtained at these post offices, |
as well as from civil service regional offices
and from the commission at Washington,

L] * * |
WRIGHT NEW L. T. & T. VICE-PRESIDENT |
John S. Wright has been elected vice-|
president of International Telephone and
Telegraph Corporation. Mr. Wright hasl
heen associated with International Stand-
ard Electric and its predecessors for thirty-‘
seven years. .

NATIONAL UNION PROMOTES CLANCEYi

J. A. Clancey is now plant manager of
the National Union factory at 57 State

Street, Newark, New Jersev. ‘
Mr. Clancey entered the radio tube |
manufacturing business with Westing-

PROU DLY IN THE

As in the First World War, BRACH
radio and electrical equipment is

once again proving

its excellence

and dependability under the most

exacting conditions...the products of
36 years' experience in "QUANTITY-
plus-QUALITY"" manufacture.

L. 8. BRACH MEG. CORP.

World's Oldest and Largest Manufacturers of Radio Aerial Systems

55-65 DICKERSON STREET » NEWARK, N. J.

house Lamp Works at Bloomfield. New
Jersev. in 1926. He joined National Union
in 1930. .

s * *

DYNAMOTOR MAINTENANCE DATA

Information covering the operating, servic-
ing and maintenance of dynamotors will
appear in a new technical journal that will
he published by the Carter Motor Com-
pany, 1608 Milwaukee Ave., Chicago, Illi-
nois. The publication, to be known as the
Carter Magmotor Memo, will be mailed
without charge to those directly associated
with or interested in dynamotors, genera-
tors and other rotary equipment. It will
also contain news*on* ne:v developments.

BOB HENRY IN NAVY
Bob Henry has recently been appointed

1o the Radio Procurement Division of the
Bureau of Ships, U. S. Navy.

* k&

KGEO WINS AWARD

The Committee of Alfred I. Dupont Radio
Aiwards has presented to KGEO, the Gen-
eral Electric station at San Francisco, Cali-
fornia, a $1,000 award n recognition and
appreciation of its outstanding service.

* k%

R. S. LAIRD NOW OHMITE
VICE-PRESIDENT

Roy S. Laird, Sales Manager of Ohmite
Company. Chicago, Illinois, has been named
vice-president. Mr. Laird will also con-
tinue as manager of sales.

F. E, GARNER OPENS NEW PLANT

Fred E. Garner Company has opened a
second plant at 1100 West Washington
Street, Chicago, Illinois.

E

DR. HECTOR JOINS NATIONAL UNION

Dr. L. Grant Hector has joined the Na-
tional Union Radio Corporation as director
of engineering.

Dr. Hector is well known for his text-
books on Modern Radio Receiving (1927),
Introductory Physics (1933), and other
technical papers that have appeared in
journals throughout the world. His newest
book on Electronic Physics will soon be
published.
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DO YOU NEED
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OF PILOT LIGHT ASSEMBLIES?

DIALCO WILL . "
WASH ? UsH

HELP YOU . s SPACING Y o L

“"DELIVER 3 .3 - g

THE GOODS” ,ommt':fl pusw! poLTST

p.‘“"
ON TIME! LEh

Model illustrated 15 used with

Neonw T-4V4 Y -Watt bulbs.
"Beat the Promise' with Dialco!

Leaders in this field, we are geared to give the

service needed to fill urgent war-orders. .
Send us your problem now, aitention Dept. C-I. l

SEND SPECIFICA. |
TIONS, SAMPLES
AND BLUEPRINTS
WILL BE SUBMITTED
PROMPTLY,

WHAT ARE YOUR DE-
LIVERY SCHEDULES?
LET US HELF YOU

MEET THEM.

DIAL LIGHT CO. .6 e

90 WEST STREET - NEW YORK, N. Y,

COMPASS CALIBRATION

(Continued from page 55)
ficial. The location must be free of
high voltage transmission lines, electri-
fied railways and industrial sections. A
point near a large lake or the beach
must not he chosen, since an error
known as coast-line effect will be pres-
ent. Small rivers, canals or ponds will
not exhibit this effect. An island of
very small area, which is not near any
other land, may bhe used as a reference
point. However, the desirable reference
lines will not be present. It is prefer-
able that the reference point selected be
a distance of 50 to 100 miles from the
station that is to he used for calibration
purposes. For this reason it is manda-
tory that a high power transmitting sta-

PLUS

wn
F4
<)
-
9
@
g
&)

MINUS

tion on a ciear channel be selected. A
station nearer than 30 miles and flying
at altitudes greater than 2,000 feet can
only be used by sacrificing accuracy.
This is due to a greatly reduced toler-
ance in determining when the aircraft
position is over the ground reference
point. Usually the aircraft radio com-
pass covers in three bands, the frequency
range of 200 to 1,700 kilocycles. Be-
cause the calibration varies to a small
degree with frequency, the check should
e near the center of the band that is most
likely to be used for direction finder
work. All bands that are subject to use
[
Figure 10
A typical quadrantal curve as plotted from
columns 2 and 4 of Figure 9.
L]

RELATIVE OBSERVED RADIO BEARINGS

66 o
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should be checked to determine whether
a resonance loop effect is present. This
will cause an extreme calibration error.
The time period used to make the cali-
bration flights must be several hours
hefore or after sun rise or sun set so as
to preclude erroneous bearings.

An illustration of a verv satisfactory
ground reference point with reference
lines, that is used by the writer, is
shown in Figure 7. This is used as a
basis of the examples given of fight
calibration checks in this article.

Prior to flight, a form prepared to
tabulate the data will be of assistance
in avoiding the wasting of flying time.
The heading of this form should in-
clude certain identification data which
obviously will be of importance as a

DEGREES*10
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CuU-1
‘CuU-2

PL-68

MICROPHONES - PLUGS

GOVERNMENT SPECIFICATION ITEMS
AR-IM

1700-U

PL-54 SW-141
PL-55 SW-217
PL-291 CD-318
JK-26 CD-508
JK-48 M-199

EARLIEST DELIVERIES

UNIVERSAL MICROPHONE CO., LTD.
INGLEWOOD, CALIFORNIA, U. S. A.

« SWITCHES

record. This should include . . . (I)}—
date; (2)—time, giving the starting
time and finish time; (3)—type and
number of aircraft; (4)—location of
group- reference point and the true
bearing to the radio station; (5)—lo-
cation and call of transmitting station;
(6)—frequency; (7)—tlhe aircraft’s
altitude that is maintained during the
flight checks; (8)—wind at that alti-
tude, if any, giving miles per hour and
direction; (9)—drawing number or
reference to the location of loop and
other antennae on that particular air-
craft. Two columns should be provided
for the purpose of recording the direc-
tion gyro readings and the observed
radio bearings. These readings need
not be taken at exact intervals, but may
be varied at 10° to 20° intervals
through 360°. All other needed figures
may be obtained after the completion of
the test flight. However, it is good
practice to periodically check and re-fly
any point that appears to be doubtful,
thereby avoiding a second flight for the
purpose of obtaining original data. It
is considered mandatory that a second
flight check be made in order to verify
the accuracy of the original calibrating
data. This recheck flight is made with
quadrantal corrections applied to the
loop antenna compensating cam. This

procedure offers a very thorougl re-
check and accurately made will indicate
any errors made in the original flight
check and in the calculations.

Applying the Quadrantal Corrections

For practical direction finding work
there are several methods that may be
used to apply the quadrantal corrections.
A curve may be plotted to show the
degrees that are to be added or sub-
tracted from the radio bearing. The
quadrantal deviation can be incorpor-
ated in the bearing indicator dial in such
a manner that the corrected bearing is
read directly from the bearing indicator.
Or the quadrantal deviation cau be ap-
plied to a bearing indicator that is
equipped with a dial that reads in true
degrees. A cam lever mechanism can
be used to advance or retard the bear-
ing indicator needle in the relative posi-
tion in order to provide the required
compensation.

During the radio compass calibration
flight checks all directional gyro read-
ings are taken with reference to true
north. The radio compass bearings may
be taken with reference to aircraft
lieading or with reference to true north.
If the former is selected, which will be
called method 4, the radio compass
bearing indicator dial zero must be ac-

curately set to the index line and re-
main in that position throughout the
flight test.

When using the latter, method B, the
radio compass bearing reference is from
from true north. This means that for
each heading that a reading is taken,
the radio compass bearing indicator azi-
muth dial must be adjusted so that the
aircraft true heading as taken from the
gyro, is set to the index.

When considering which iethod to
use, it is well to consider the advantage
of method B which will clearly indicate
the deviation at a glance. This method
does require accurate setting of the
radio compass azimuth dial for each
heading.

Quadrantal Deviation Calibration
Method A"

From the radio calibration checks
using nethod A4, the values for two fac-
tors . . . observed radio bearings rela-
tive o the aircraft heading (rel ORB)
and aircraft heading from true north
(TH) were obtained. These readings are
taken from the radio compass bearing
indicator (with the dial ‘“zero” set to
the index, Figure 3(a)) and the gyro
compass adjusted with reference to true
north. Tabulation of these readings,
that were made when the aircraft was
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(Continued from page 67)
directly over the ground reference
point, will be all that is needed to cal-
culate the loop antenna deviation and
its sign. For each aircraft heading and
its corresponding observed radio bear-
ing, we must find the values for the
corrector cam azimuth and the connec-
tion that is to be applied to the rel ORRB.

In Figure 9 the re/ TRB (column 3),
and the deviation are shown. This was
calculated from the TH and rel ORB
readings by using the formula given in
Figure 8. For example, when TH is
300, el ORB is 0, and the bearing to
the radio station from the ground refer-
ence point (A) is 300, we find that
TH 300 — K 300 equals zero and the
relative observed bearing is zero. Since
no deviation exists the plane of the
loop is at right angles to direction of
signal .mival When TH is 290, and
rel ORRB is 7, the condition is that TH
is less than /\; therciore, 300 — 290
equals 10 rel TRB and the rel ORB is
7. The difference is 3 deviation of —3.
This is a +3 correction (column 4),
that is applied to rel ORB of 7, which

equals the rel TREB. This minus devia-
tion is present because the distorted r-f
tield has displaced the loop antenna null
3° towards the nose. When TH is 335
and rel ORB is 335 the condition is, TH
is greater than K, therefore, TH 335

K 300 gives K’ 35, and 360 — 35 equuls
rel TRB 325. Therefore, rel TRE is
less than rel ORB and rel ORB 335 —
rel TRE 325, provides a +10° devia-
rion and requires a —10° correction.

Plotting of Quadrantel Corrections

For practical use it is necessary that
the radio compass corrections be plotted
with their signs as determined tfrom the
calibration check tabulations. It is pre-
ferable that linear cross-section paper,
ten divisions per unit, be used to plot
the corrections against the relutive ob-
served radio bearings. Thus the correc.

[ ]
Figure 12
llustration of the correct and incorrect

method of plotting the quadrangle correction
curve. This curve represents assumed values.

o

tions plus, are plotted above the A axis
rel OB and minus corrections below.

It is from this curve that values are
taken by interpolation and applied to the
corrector compensating unit. This is
shown by referring to the curve of
I“igure 10, and the table given in Figure
11, for the set-up of the corrections on
the compensators. The points that are
selected on the curve are those that
correspond to adjustment positions as
indicated on the compensator azimuth.

Because of the several possible meth-
ods rthat can be used to obtain the
radio compass deviation data, it is pos-
sible that the results mav be confused,
producing the introduction of serious
errors. For this reason it is well to
mention an isolated case where radio
bearing errors were obtained with a
supposedly calibrated radio compass.
An examination showed that maximum
quadrantal deviations were present aut
approximate positions relative to the air-
craft heading at 60°, 120°, 240°, and
300°. WWhen the conipass compensator

(Continued on page 70)
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IT is not pleasant to have your peaceful life upset by wartime needs and
restrictions and activities. . .. It is not pleasant to die, either....Between you who live at
home and the men who die at the front there is a direct connection. ...By your actions,
definitely, a certain number of these men will die or they will come through alive.
If you do everything you can to hasten victory and do every bit of it as fast as you
can...then, sure as fate you will save the lives of some men who will otherwise die because
you let the war last too long. ... Think it over. Till the war is won you cannot,
in fairness to them, complain or waste or shirk. Instead, you will apply every last ounce of

your effort to getting this thing done. .. .In the name of God and your fellow man, that is your job.

BY HIS DEEDS. . .
MEASURE YOURS

The civilian war organization needs your help. The Government

has formed Citizens Service Corps as part of local Defense Councils.
If such a group is at work in your community, cooperate with

it to the limit of your ability. If none exists, help to organize one.

A free booklet telling you what to do and how to do it will be

sent to you at no charge if you will write to this magazine.

This is your war. Help win it. Choose what you will do —now!

EVERY CIVILIAN A FIGHTER

CONTRIBUTED BY THE MAGAZINE PUBLISHERS OF AMERICA
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COMPASS CALIBRATION

(Continued from page 68)

was so adjusted from this data, it was
found that errors of five to ten degrees
in some sectors were consistently ob-
served. Assuming that the data ob-
tained from the calibration procedure
was correct, it would be a logical as-
sumption that the cause of these errors
was due to the fact that the quadrantal
corrections had been plotted and applied
against the heading of the aircraft (rel
TRB.) instead of against the relative
observed radio bearings.

The following discussion mayv clear
up the confusion that apparently existed
in this incorrectly adjusted compensator,
Let us take the instance of a voltmeter
to be calibrated, using a standard volt-
meter as a checking guide. When the
standard voltmeter reads 100 volts and
the meter being calibrated indicates 95
volts, then the correction of 5 wvolts
would be applied to the 95 volt reading
of the meter being calibrated, not at the
100 volt reading. By another method,
if adjustments are made for a given
reading of the voltmeter being cali-
brated, at say 100 volts. and the correct

g Where complete depend“_b:ﬂi“z — voltage is rcad from the standard, say
A iz essential . - - Y;he:';::lﬂe“ = 106ldvg1ts, t}]led corrlect;c())l(l) ofl 6 \(rlqlts
- 5 ower is imp ‘ot | wou e apphed to the volt reading
-] :Le::;;; WINCO DYNAMOT?:‘:?; — | of the meter under calibration, but not
= winco DYNAMo'_['ORS Gf‘;or op E to the 106 volt reading. In other words,
=] for all types of service ‘nging from - | the voltmeter may be calibrated by
| erating temperatures mdq F | either setting the voltage to given
—} _40° to +65° Centigrace. - | values as noted on the standard meter
= | and noting the corresponding readings

COMPACT E | of the meter being calibrated, or the

LIGHT WEIGHT voltage for given readings on the meter

MINIMUM A.C.RIPPLE being calibrated may be read directly

from the standard meter. The correc-
tions are always applied to the observed
readings of the meter under calibration
for either method, not to the readings of
the standard voltmeter.

Applying this voltmeter analogy and
studying the progressive angles, as il-
lustrated in Figure 8, we see that the
radio compass quadrantal calibration
may be made either by orientating the

LOW VOLTAGE REGULATION

a few of the qual-

These are only WINCO DYNA-

ity features in

MOTORS.

WINCO DYNAMOTORS are reg-
ularly avdilable in staftdardmoct:lg
puts and sizes . » .special W_ ¥
DYNAMOTORS can be designe -
lo meet your exact need. Our com

AL

- i rin . . 5 5
plete free Advisory E:‘::;i:z“o: | aircraft for given headings with re-
Service is yours withou spect to the radio station and recording

—why not consult us? the observed radio bearings, or by

orientating the aircraft for given ob-
served radio bearings and recording the
corresponding headings of the aircraft.
The algebraic difference between the
aircraft heading and the observed radio
bearing will be the correction to be ap-
plied at that particular point on the
relative observed radio bearing. The

The Dynamotor designed to

insure maximum efficiency at all

operating altitudes and temper-
atures.

Wi NP0 DYNAMOTORS

Figure |1
Data taken from "A" curve of Figure 10.
These are the twenty-four points that cor-
respond to the corrector cam unit adjust-
ment points.

WINCHARGER CORPORATION

SICOUX CITY [OWaA
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term heading or relative true radio
bearing (rel TRB) is used to refer to
the angle at the aircraft, between the
fore-and-aft center line of the aircraft
and the line from the radio station.
The compensator unit that is in the
MN-31 Compass Loop is provided
with adjustment serews at 15° inter-
vals of 360°, so that corrections may be
easily applied at those points. Since
the correction pointer on the compen-
sator unit is clamped to the shaft of
the autosyn transmitter* the position of
the peointer on the azimuth or outer
scale of the compensator corresponds
to the position of the needle pointer in
the bearing indicator. The circular
plate carrying the cam roller and hav-
ing the correction scale marked on its
surface is coupled directly to the loop
through a pin which acts as a crank
arm. The position of the zero index
mark on the correction scale corre-
sponds to the null position of the loop,
that is, the rel ORB. For zero correc-
tion of the compensator at all points,
the pointer and the correction scale zero
will coincide. The results obtained
from a normal calibration procedure
(zero correction settings at all points
on the compensator) show the “null”
(Continued on page 79)

*The autosyn transmitter and receiver is a
motor tvpe device used to electrically transfer
angular indication from one point to another.

7 12) (3)
CORREC-

AZIMUTH POINTER  TION
0 [¢] 0
15 21 + &
30 40 <+ 10
45 57 + 12
40 70 + 10

75 80.5 <+ 55
90 20 0

105 98.5 — 45
120 108 — 12
135 123 — 12
150 139 -1l
165 157 — 8
180 180 1]
195 202 + 7
210 221 + 1
225 237 412
240 250 + 10

255 260.5 + 55
270 270 0
285 278 — 7
300 290 — 10
35 305 — 10
330 320 — 10

345 336.5 — 8.5
360/0 360/0 0
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SUPER-REGENERATION |

(Continued from page 22)

Where the highest frequency involved
15 4000 cycles per second, N.= 40
megolms per mmfd. Since most of the
power of speech lies in frequencies just
below 1,300 cycles, it is apparent that
most of the high percentages of modu-
lation will be at these frequencies. A
sife percentage to use for 4,000 cycles,
even with 1009 wmodulation at voice
frequencics. is 609% to 70%. This is
equivalent 1o a ratio of — of 1. Since

R
one mmid. of capacitance, i1s approxi-
matelv equal to H} megolnus, it is only
necessary 10 divide this value by the
value of R 1o ascertain the valuation
of C. Some representative valucs are:
R = .5 megohms, € = 80 mmfd.; R
1 megohm, =40 mmifd; R = .25
megohms, ( 160 mmnfd.

We now have our first determinant
for values of C and R. As long as we
adhere to this rule, the fidelity charac-
teristics of the detector may be neg-
lected.

Signal-to-Noise Ratio

The next characteristic, the signal-to-
noise ratio involves the entire design.

————QUENCH FREQ.———

—— QUENCH FREQ.—~

- — -

\ctually, there are two signal-10-noise |
ratios. One is the signal-to-noise ratio
in the presence of a signal; that is,‘
the signal-to-noise ratio for a modu-
lated signal  to the back-ground
noise.  The other is a signal-to-noise
ratio, or an unmodulaied carrier to the
natural noise mherent in a s-r detector.
[he first ratio involves an audio fre-
quency characteristic; the second a
r-f characteristic. Since we are mier-
ested in optimum design, we can set
up any modulation percentage, that s
309%, and say that the signal-to-noise
ratio shall be 10 db. The ultimate de-
terminant of efficiency will then be the |
smallest signal which will give us this
ratio. The noise referred 1o in this ratio
is the inherent noisc and not the back-
ground noise in the presence of an wn-
modulated signal. The modulation ive-
quency may be any frequency, but since |
most generators are set at 400 cycles,
this can be the accepted standard.

You can c¢ount on
Wincharger Anten-
na Towers. They
combine strong effi-
cient coverage with
built to last quali-
ties that insure you
XM years of service.

o Add to these ad-
-§ vantages their strik-
ingly attractive ap-
% pearance plus a sen-
%7' sationally low initial
cost and it's easy to
see why an ever in-

Selectivity

At this point it will be necessary to|
investigate the factors which determine
the selectivity of the s-r detector, and
what relationship selectivity bhears 1o

° creasing number of
% Wincharger Anten-
Figure 15 J na Towers are being
The effect of a received used for:
signal on a resonant rise . .
of voltage amplitude. Commemql Broadcasting
At (a), the legarithmic Police Work
action. At [b), we Signal Corps  Air Lines
have the linear action, Pl
and at (c] appears the Ordnance Plants
combined linear and Tobe sure for years ahead
logarithmic action. The ‘ _be sure to specify Win-
shaded areas are repre- charger Antenna Towers.
sentative of the increase | L‘
in grid bias due to the i
received signal. L 4
Makers of ?
2 WINCHARGER d Yira !
FARM ErEcTmc
SYSTEMS /
Wingo
OYNAMOTORS
WiNcHarREEs
—————— N
| VERTICAL
[ RADIATORS
]
AR ' ) : ADIATOR
U 1 1 U U
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Found

Finding certain radio parts to-

day can be equally as difficult as
locating the proverbial needle-in-
a-haystack. Generally, persons in-
timately associated with haystacks
are more apt to succeed in finding
the elusive needle . . . in some
portion of their anatomy.

HARVEY, through lengthy and
constant affiliation with the radio
manufacturing sources of supply,
has developed an almost instinc-
tive faculty for locating facilities
that may be in a position to fur-
nish the components or equipment
you desire.

May we help you?

RERVEY
RADIO COMPANY

NEW VORN,N.F.

fOF WEST %3 5T.

72 ¢

| wave voltages.

| tual
’treated upon in the factual design of

(Continued from page 71) |

sensitivity. The ultimate determination
of the selectivity of any circuit is
the @ of that stage or the ratio L/R.
This is particularly true of the s-r de-
tector. However, in this particular cir-
cuit, R becomes a variable factor be-
cause of the voltage fed to the grid by
the plate. Due to this fact, R may‘
vary from + R to — R. When R is
negative, which will be true of the|
grid circuit of a tube used as for feed-

[ back oscillation or quench oscillation,

—RT

the relationship determines the

£ 2L
extent of voltage growth or decay, when |

T = time of 5 cycle of frequency,

L = inductance in grid circuit in
ohms for resonant frequency,
and '

— R = negative resistance introduced |
into the grid circuit by feed
back.

As R approaches zero, that is, as feed
back is reduced, the time necessary for
the grid driving voltage to reach its
maximum, would be longer. This is
merely another way of saying that the
quench frequency would necessarily be
lower. At the same time, the ratio would
increase, increasing the Q of the circuit
| and the selectivity. This can be at-
tained, however, only at a cost of sensi-
tivity, since as the selectivity increases,
the sensitivity decreases, l
[ From the above, it can be seen that |
| increasing the value of time L, would in-
crease both the gain and the selectivity.

IMmfe of Operation

It is important in the designing of
a  super-regenerative detector to de-|
| termine the mode of operation; that is|
the relationship of quench frequency to
resonant frequencies. The method of
application of quench frequencies, will|
to a large extent, determine the values |
»f the various components. |

Self-Quenched Detectors

The use of a separately quenched de-
tector has heen outmoded by the satis-
| factory results obtained by the use of
‘self—quenched detectors. Of the two |
methods used for self-quenching the
writer prefers the method of having a
tube oscillate at both frequencies.
|Though this method means the use of
additional components, the control at-
| tained by this method more than repays |
for the use of the extra parts. In actual|
design, sine wave quenching is used ex-
clusively. This means that the decay|
factor is not as abrupt as with square
This factor will be
treated upon in the discussion of a fac-
design.  Another factor to be

(Continued on page 79) I
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TOOLS « DIES
STAMPINGS

HEAT
TREATING

Transformers
of highest
permeability

Audio, Choke,
Output and Power
Transformers in

Write for
dimension

(cast or sintered)
Cabalt, Chrome or
Tungsten, cast, formed
or stamped. Engineering co-
operation backed by 40 years ex-
perience insures quality, dependability
and service.

Thomas & Skinner

Steel Products Co,
1113 E. 23rd Si.

Indianapalis, Ind.

NOTICE

Inductions into the armed

forces and demands of war
production industries have
created shortages of labor

|necessary in the printing,
handling and mailing of pub-
lications.

i your monthly copy of
COMMUNICATIONS

should be late in reaching |

you — remember that the
delay is due to war condi-
tions and the war effort must
come first.

Please bear with us.

Thank You!



www.americanradiohistory.com
www.americanradiohistory.com

VWOA NEWS

(Continued from page 50)

many ot the articles in the Year Book
and conducting the broadcast of “Radio
in the last War” over WOR and the
Mutual Broadcasting System. . . . “Bill”
simon, our treasurer, together with Bob
Pheysey, and some others did a swell
job on the tickets for the dinuer-cruise.
... Our grateful appreciation to *Jack”
Poppele, chief engineer of WOR for the
fine public address system at the dinner
and the services of Dr. Wm. Standley
Simms, American humorist of the WOR
artists bureau, who kept the assembled
‘guests in a continuous state of laughter
(“Jack,” on behalf of our Association,
sent recordings of the acceptance
speeches to each of the representatives
of the armed services and the Merchant
Marine). “Steve” Wallis, Lt.
Commander in the Maritime Service,
who was at the dinner with Mrs. Wallis.
will open the Maritime Service Radio
School at Huntington, L. I, some time |
in March. . .. Commander Fred Muller |
had two tables of Navy personnel at the
dinner including several very attractive
WAVES. . . . Mrs. Follett Bradley,
wife of General Follett Bradley, who
received our Marconi Memorial Com-
memorative Medal attended the dinmer
and was thrilled at the honor bestowed
upon the General. . . . Mrs. Dawson
Olmstead, wife of the Chief Signal Of-
ficer, Major General Dawson Olm-
stead and Major Ketterer, the Gen-
eral’s aid, accompanied him from Wash-
ington and were guests at the din-
ner. . . . Our decpest appreciation to
George W. Bailey, our special Wash-
ington representative for his outstand-
ing job of coordinating the dinner ac-
tivity in Washington, making possible
the most imposing representation of top
ranking communications people ever to |
attend one of our dinners. Keep up

the good work, George, and feel assured

we all are genuinely grateful. . . . Glad |
to see E. A. Nicholas, life member and

president of the Farnsworth Television

and Radio Corporation at the dinner.

... Shocked at the death of Henry Kas- |
ner, who contributed so much to the de-

velopment of communications. We at the

VWOA will particularly miss him, for

his efforts in our behalf were always |
outstanding. . . .Ted McElroy, who ac-|
cepted the medal of achievement for Bill |
Halligan at the recent New York din—|
ner-cruise, presented the medal to Bill |
at the Chicago dinner-cruise. Reports

are that Bill was speechless when Ted

made the presentation. We felt particu-

larly proud in presenting this medal to |
Rill, and we hope that next vear he will

be table to take a run out to our dinner

in the East and sav hello 1o us here. |

ACCURATE -

BLILEY

ERIE,

FINAL INSPECTION! Tested al every
stage, each National Union Electronic Tube
passes a rigid final test before shipment.

PRECISION BUILT -
ELECTRIC COMPANY

PENNSYLVANIA

RELIABLE

With an established reputation for
quality and precision, National Union
engineers have been in the forefront
of electronic tube development in the
past. Today, their war reseacch is de-
veloping new applications of the elec-
tronic tube for the future. Tomorrow,
they will be ready to help you apply
the new science of electronics to your
production problems.

NATIONAL UNIONRADIO CORPORATION
NEWARK, N. J. LANSDALE, PA.

NATIONAL UNION

ELECTRONIC TUBES
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MEISSNER
SIGNAL CALIBRATOR
GIVES YOU
EXACT FREQUENCIES!

A Pr Freq (]
Standard for Laboratory Use
The Meissner Signal Calibra-
tor is the answer to calibrator
checking which is a problem so
often encountered in the manu-
facture of products used in the
war effort. Solves the problem of
providing accurate signals from
10 KC to 60 megacycles for check-
ing calibration. Provides modu-
lated and unmodulated signals
every 10, 50 and 100 KC. Vernier
control is provided for adjusting
to zero beat against WWV or
.other primary standard.

Entire unit, including 110 volt
A.C. power supply, housed in
black crinkle finished cabinet
measuring 8" x8"x12". Supplied
complete with tubes. On special
order the Signal Calibrator can
be arranged to provide 100 KC
and 1000 KC output.

See your Meissner distributor
or write

Jad

OSCILLOSCOPE SWEEP CIRCUITS

(Continned from page 30)

and Roberts.” Ghiron' gives zones of
synchronization which seem to consider
only the straight line portions of Figure
12,

Since 3 is the sine of the phase angle,
¥, one can superimpose on the Builder-
Roberts diagram the lines of equal
phase. The equation for 8, (15), can be
rearranged as . . .

sa 41

(17) r=
N

For fixed values of N and 3 this is a
straight line. For a given N value it
is a family of straight lines through the
point: (s,7) = (0, I =+ N). These are

the equiphase lines. They have a
slope . .,
dr 3
(18) —_— =
ds N

A few are drawn into Figure 13.

We now have a complete picture of
the action of the synchronizing mechan-
ism, as the strength of sync and fre-
quency ratio are varied. It is handy
is have this diagram in mind when op-
erating a scope.

One can correlate the earlier equa-

(tion (11) with this diagram. In terms

of the quantities N, r, s, 3, equation
(11) becomes . . .

(19)

s
which is precisely the same as (17).

Nr—1

~
Hh =

Equation (8) for the maximum devi-
ation of f. for a regular pattern with
N =1 becomes . , .

(20) r—1| =<s
which gives the region between the
straight line portions of the N =1
zone. This is correct for small sync
amplitudes.

mechanical requirement.

JONES 500 SERIES
PLUGS AND SOCKETS

Designed for 5,000 volts and 25 amperes.
All sizes polarized to prevent incorrect
connections, no matter how many sizes used on
a single installation. Fulfill every electrical and
Easy to wire and in-
stantly accessible for inspection. Sizes: 2, 4, 6,
8, 10, and 12 contacts. Send for a copy of Bul-
letin 500 for complete information. Write today.

HOWARD B. JONES
2300 WABANSIA AVENUE, CHICAGO
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Oversynchronization

There has been nothing said of the
action of the sweep circuit outside the
shaded areas other than to say it is not
“regular.” To investigate the manifold
possibilities would be an extensive and
probably useless research.  Experi-
mentally one observes either a rapidly
slipping picture or a superposition of
pictures.

Construction of Figure 12

There is one strange pattern, how-
ever, that might warrant explanation.
One derives it from the following con-
struction. . . . Figure 12, Let us draw
a sinusoidal curve, then pick a point a,
part way up the curve, and a point b
near the bottom. ILet us now draw
horizontal and vertical lines through a
and b. Locate ¢, and draw a vertical
line through ¢. Now let us draw a line
through b so that A bde = A gcf. Let
us now draw a horizontal line through
¢. This is the base line and ebhe is the
sweep wave. If the points @ and b are
not luckily chosen, the line he will cut
the lower sinusoid and then the con-
struction will not work. Just from the
drawing we have r ~ 114, s ~ 14, On
the zone diagram of Figure 13, it lies
somewhere near the mark ®. The
reader might like to determine the re-
gion of the (s, r) plane where this pat-
tern prevails. Patterns such as this
might be said to he due to oversvn-
chronization.

Sweep Wave as Time Base

When such a sweep wave is used as
a time base for observing the svichron-
izing wave, the picture appears some-
what as in Figure 14. (On most scopes
the sinusoid is turned over as shown.)

Figure 15 is an oscillogram taken
with an electronic switch showing the
wave of Figure 12, Unfortunately the
saw tooth is upside down. Figure 16
shows a sine wave tied in a knot by such
a sweep. This should he compared with
Figure 14,
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THE INDUSTRY OFFERS ... —

(Continued from page 57)

by a simple lever hookup. The fluorescent
“butterfly” opens instantly to show signals
reflecting the proper indicator light. These
“butterflies” are furnished in red, amber
and green. When not indicating. the sig-
nalette is black. Its overall length is |
2 5/32 inches. It can be mounted in
panels up to 34 inch in thickness.

!
nected with “butterfly” indication vanes '

* k% \

PLASTIC HAIRLINE INDICATOR

A plastic indicator, with a hairline type ‘
index line, has been produced by Printloid,
Inc., 93 Mercer Street, New York City.

The fine line engraving can be made in ’
widths as narrow as I[/1,000 of an inch
thick.

QOther sizes, thicknesses and line widths
are available. i

FOR ALMOST a quarter of a century Lafayette has
maintained quick, accurate delivery service from complete
stocks—one or a thousand units, there is no order too small
or too large.

ENGINEERS: Get acquainted with Lafayette’s immediate deliv-
ery service—send in your order now to this ONE CENTRAL
SUPPLY DEPOT for those hard to find parts—radio, electronic,
or sound. Draw on the thousauds of varied items now in
Lafayette’s stockrooms. You can depend on Lafayette quality.

FREE! 130 page illustrated CATALOG contain.

Camera Fans: Photo-

ing thousands of items indexed for quick refer- f'GPM‘ Equipment at
' R owest prices. Write
ence — order your copy now! Address 901 W. for FREE PHOTO-

GRAPHIC CATALOG.

Jackson Blvd.. Chieago — Dept. 3R3

LAFAYETTE RADIO CORP.

901 W. JACKSON BLVD., CHICAGO, ILL. 265 PEACHTREE STREET, ATLANTA, GA.

)
)
)
)
)
)
)

R I N e N I S N A
ACME ARMORED INSULATION |

TRANSFORMER

To overcome the effects of high voltage
aging, the Acme Electric & Manufacturing
Company, Cuba, New York, has developed
an armored-insulation high voltage plate
supply transformer. It is rated at 3300
volts and contains a 1.8 ampere secondary.

* k%

LIGHTWEIGHT THYRATRON TUBE

Designed for applications where weight and
space must be considered, a new thyratron
tube with both a control and a shield grid
for control applications, has been announced
by G-E. Designated as the GL-502, the
new tube is a little over two and one-half
inches long, weighs about two ounces, is
inert-gas-filled and of all-metal construc-
tion. Applications for the new tube will be
found in industrial welding and any general
control equipment.

“The control characteristic is practically
independent of ambient tempcrature over a
wide range,” according to O. W. Pike,
G-E engineer. “Since the grid current is
low enough to permit the use of a high
resistance in the grid circuit, the new thrya-
trun has high sensitivity characteristics.
The grid-anode capacitance is low enough
so that the new tube is relatively unaffected
by line-voltage surges. It has a maximum
peak inverse anode voltage rating of 1300
volts, instantaneous current rating of 500
milliamperes, and an average current rat-
ing of 100 milliamperes. The cathode is
quick heating and is rated at 6.3 volts, 0.6
ampere.”

e : ~¢.‘:rcnco_ uu;ons
o e Ny CAnyg SIMONypy,
i T New Yoax
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SINCE
1934

EVERY “WAR-TORN"

2 B""Ks ENGINEER NEEDS!

A-C CALCULATION
CHARTS

By R. LORENZEN

i e s mn 2 oo | | ELECTRONICS ENGINEERS

requlred for alxernanng current engineering calcu-
lations—speeds up the design of apparatus and the
progtess of engineering students. Two to five times [
as fast as using a slide rule! Thousands of enchu-
siastic users. f

A-C CALCULATION CHARTS are designed for ’

|| CRYSTALS Wi
‘ EXCLUSIVELY Q{"’/”g
|
|

ORDERS SUBJECT TO PRIORITY
PETERSEN RAD!O CO., Council Bluffs, lowa

Electrical Engineer to design electronic devices

‘ as applied to Industrial control, welding and

similar applications. Also an electrical engineer

use by civilian engineers and engineers of the
armed forces who operate in che electrical — com-

munication — power — radio — vacuum tube — tele- l
phone —and in general, the electronic field. Inval- |
uable for instructors as well as students, and aiso |
exccutives who check engineering calculations.

with knowledge of electronics for application work.
Write Westinghouse Electric & Manufacturing
Company, Room 1415, Union Bank Building, Pitts-

60 pages
(82 x 12in.}

(_

CATHODE RAY TUBE burgh, Pennsylvania, for application blank.

AT WORK

The Cathode Ray Tube at Work is the
accepted authority on the subject. The
cathode ray tube in the Oscillograph and
its application (o electronic and industrial
work is fully discussed. Profusely illus-
trated. 338 pages . - . . . . .. . . $

of vital transmitting installations roly on the accuracy’ lnd

With recently enla

y of Hipower Precision Crystal unit

Hipower is maintaining greatly inc production for lll

important services. When essential demand. beg © réturn to normal,
Hipower will be glad to help with your cryatal 'néeds, -

| HIPOWER CRYSTAL CO.

Sales D on—205 W. Wocker Drive, Chicage
Factory—2035 Charleston Street, Chicage, NN

EMERGENCY RADIOTELEPHONE SYSTEM

(Continued from page 42)

ﬁ

RIDER PUBLISHER, Inc.
NEW YORK CITY

JOHN F.

404 FOURTH AVENUE,
Export Division: Rocke-International Elec. Corp.. 100 Varich St., N.Y. C. o Cable: ARLAB

instance over 5,000 messages were com-
pleted via circuits using this equipment
following a recent storm. After the
New England hurricane, some years

. 3 [
ago, it was these emergency radio tele-
phone sets that spanned a river, where S —
floods had washed away river CI'OSSingS, Figure 6 RADIO-TELEPHONE

. J EQUIFMENT
and linked homes and persons in count-

less isolated areas.
Incidentally the gasoline driven gen-

At a recent |IRE meet-
ing in Cleveland, a
typical emergencyradio-

erator can provide all of the power
necessary to operate not only the radio
equipment, but some auxiliary equip-
ment which may be needed. The radio
unit may be operated from a commercial
power supply whenever it is convenient-
ly available. However, it is always pos-
sible that the same difficulties which are
hampering telephone service will also
affect power service. Accordingly, a
power supply is provided with everv
unit.

Today, more than ever before, the
importance of these cmergency sys-
tems has become truly vital. We all
hope that they will never have to be
used for the dire emergencies of war.
But they are available and ready to
serve when the call is made.

7 e

telephone system was ef-
fectively demonstrated.
The speed with which
this system may be
put into operation was
shown. Members at ths
meeting being called by
this emergency system,
were unaware that the
emergency unit was in
operation, so thorough
was the circuit link and
equipment operation.
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CRYSTAL PRODUCTION

(Continued from page 62)

activity and are difficult to finish. Even
if the crystals get clear to the laps in per-
fect condition, they can still be ruined.
If the lappers do not lap the crystals to
the desired flatness, the activity of the
crystal is decreased and even an abra-
sive scratch on the surface or a broken
corner will keep a crystal from oscillat-
ing.

Yes, it is pretty ticklish business.
There is plenty of room for research
and new ideas. Perhaps after this
“hustle bustle” of war production, there
will be more time to solve all the little
problems that are now going unsolved,
for today production must be main-
tained at any cost.

Figure 9

A loaf of crystals.

RIRCRAFT RECORDER

(Continued from page 49)

instrument readings at definite time in-

ilcf""

ey

=

!

]
3

:_‘LI
R

o Em,
30 BELOW ZERO
DX Xtals are helping to keep communications
open in all climates.

BUY MORE STAMPS AND BONDS

DX CRYSTAL CO.

GEMERAL OFFICES: 1841 W, CARROLL AVE., CHICAGD, ILL, U.5.A.

\ot Light Assemblies
FOR YEARS!

"HAS MADE
getter Pi

RAKE is no newcomer in the field

COMPOUNDS

is i i i i . of Pilot Light Assembly manu-
terlvals.t Thl,;hl.s }':lOSS-lble-Wlth- an mt.er facture. The remarkable dependability’
valometer. 1s device 1s gulte an im- and efficiency of our products represent
portant one, particularly in those in- years of experience . .. years of de-
stances where it is necessary to make velopment work, improvement, and
a study of, for instance, climbs. Con- INSULATION and WATERPROOFING specialization . g~ 3“"“;:;56 . bﬂ‘;;t DA:}
tl:ollmg th}s intervalometer are espe- of ELECTRICAL and RADIO semblies, and nothing
cially designed cams and selector else! Sheer merit has

switches,

Thus far, the pickups designed for
use with this recorder, provide a variety
information ranging from strain,
height, speed, pressures, and differen-
temperatures.
Plans are now afoot to even expand this
wide list of applications so that our
planes will continue to establish new

of

tials, to exhaust gas

records of performance in speed, relia-
bility and safety.

* ¥

BUY UNITED STATES WAR SAVINGS
STAMPS AND BONDS FOR VICTORY

*®

COMPONENTS

long since resulted in
reaching the position
of “world’s largest ex-
clusive manufacturer”!
Large, high speed
facilities for precision
production insure
prompt deliveries in
any quantities.

. such as transformers, coils,
power packs, pot heads, sockets,
wiring devices, wet and dry bat-
terios, otc. Also WAX SATU-
RATORS for braided wire and
tape and WAXES for radio
parts. The facilities of our
laboratories are at your disposal
to help solve your problems.

SEE THE DRAKE
CATALOG FOR DE-
TAILS ON CUR
COMPLETE LINE!

No. 50 TYPE
Pat. No. 2220518

DRAKE MANUFACTURING CO.

FOMDED LE44

2402 MILLS, Inc.

120- 24th 5T.. BROQKLYHM, M. Y.

1713 W. HUBBARD S57. = CHICAGO, U.5. A
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2 Big Issues-Only $1.

COMMUNICATIONS
19 E. 47th St, N. Y. C.

Please enter annual subscriptions (12
issues) for each of the undersigned for
| which payment is enclosed at the rate
of $1.00 each. (This rate applies only
on 4 or more subscriptions when oc-
cupations arc given.) Foreign Sub.
scriptions are $2.00 each,
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When four or more men sign up at
one time, each one is entitled to this

half price rate—
e |

(Regular subscription rate is $2 per year.)

Today, Mr. Engineer,

more than ever before

YOU MUST READ

to keep abreast of developments in radio, tele-
vision, broadcasting, facsimile, commercial and
governmental communications, recording, tele-
phone and telegraph, electrical measuring equip-
ment, etc.

Get three of your associates and fill out the Group
Subscription Form at the left. You'll each receive
the next 12 big issues of COMMUNICATIONS at

only $1.00.

Foreign subscribers on Group Plan pay $2 each.

i
!

78 ® COMMUNICATIONS FOR MARCH 1943

www americanradiohistorv com



www.americanradiohistory.com
www.americanradiohistory.com

SUPER-REGENERATION

(Continued from page 72)

a s-r detector will be the factor of
large signals and the design of an r-f
stage to prevent reradiation and in-
crease of both the sensitivity and selec-
tivity.

[in the April issue of COMMUNICA-
TIONS, the design of an actual s-r
receiver will be traced from specifi-

cations to final construction, by
Mr. Meyerson.]

COMPASS CALIBRATION

(Continued from page 70)
position of the loop with respect to the
center line of the aircraft for various
headings of the aircraft.

Since the null postions of the loop
will not change in use under similar
conditions from the positions noted in
the calibration procedure for the vari-
ous headings of the aircraft, corrections
are applied to the null positions of the
loop (rel. ORB), to make the readings
of the pointer on the compensator or
the bearing indicator agree with the
respective headings of the aircraft.

For example, as shown in the table
(Figure 11), the azimuth 15°, has a
correction of plus 6°. The cor-
rector scale zero index is placed at
15° on the azimuth and the adjustment
is made so that the pointer reads 21°
on the azimuth and plus 6° on the cor-
rector scale. While this adjustment is
being made, we must be careful to hold
the correction scale index at 15° on
the azimuth scale.

The corrections to be applied at 15°
intervals on the compensator may be
determined directly if the headings of
the aircraft are noted for 15° intervals
in observed radio bearing indicator
readings, since the data is obtained
under conditions when the zero of the
correction scale is over each adjustment
screw. This is not recommended for
flight check calibration procedure; first,
because of the required exceedingly pre-
cision flying and second, because the

practice oi flying given radio bearing
indicator course headings and observ-
ing the heading of the aircraft (or rela-
tive true radio bearings) is not gen-
erally done, since most pilots are in
the habit of establishing the heading of
the aircraft by the use of the direc-
tional gyro compass,

In Figure 12 a one-half assumed cor-
rection curve is shown; 12(a) shows
the correct method of plotting the cor-
rections against the rel ORB, while
12(b) shows the incorrect method of
plotting the corrections against rel
TRB.

For each type of aircraft and loop
antenna installation the deviation will
vary accordingly. However, it will be
found that the quadrantal error for a
given type aircraft and loop antenna lo-
cation will be correct for other iden-
tical aircraft and installations provided
no differences in the antennae, projec-
tion, etc., exist. From this it is recog-
nized that any external changes on the
aircraft will necessitate a recheck of
the loop antenna calibration.

Loop Antenna Compensafor Unifs

The cam lever mechanism is so ar-
ranged that a radial travel in an outward
direction will cause the bearing indicat-
ing needle to advance, i.e., to exceed in
a clock-wise direction the angular posi-
tion of the loop antenna. When the cam
actuates the lever in the opposite direc-
tion. the result is a retardation of the
needle with reference to the loop posi-
tion.

Credits

To Wilbur L. Webb and Gerald O.
Essex of Bendix Radio, the writer
wishes to acknowledge their assistance
in furnishing references for the prep-
aration of this article and the use ot
Essex’s voltmeter analogy. The writer
also wishes to extend thanks to W. E
Price of Sperry Gyroscope Co. for his
assistance. (Photographs are by cour-
tesy of Bendix Radio; Figure 3 courtesy
of Eastern Air Lines.)

[To Be Continued]
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rod, wire, nbbon, and ilfip are deli-
nifely helping to diszalve the &xis.
We

down"']

ore literally “‘melting “em

WILBUR B.DRIVER CO.

HEWARK, MEW JERSET

B,
-\

A9

FOR ACTION:
PHONE! WIRE! WRITE!
BUI.I.ETINS AND BATAI.UGS ON REHUEST

BT AT (T e 40

L

SHEAR — DI-ACRO Shear
squares and sizes material,
cuts strips, makes slits or
notches,

forms angles, channels
“Vees'.
sized parts.

BRAKE — DI-ACRO Brake
Creates non-stock

Materials.

maintained,

accurate to .001”

BENDER — DI-ACRO
Bender hends angle, chan.
nel, rod, tubing, wire,
moulding, strip stock. etc.

An almost unlimited variety of work can be rapidly done hy the
combined use of these 3 Di-Acro units. ]

High hourly production rates can be easily
Multiple units provide large
output if desxred All duplicated work fis

O’NEIL-IRWIN MFG. CO.

METAL DUPLICATING
ithout Diea

Are you in a rush for some duplicated metal parts? Do you have
experimental work? In many cases you can make the parts faster
with the “Di-Acro” system, and save Man Hours and Criticat

Write for Catalog

322 8th Ave. S.
Minneapelis, Minn.
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A NEW AND
VITAL SERVICE

,. ‘flor énginegg?‘;%i
and |

RN S e

UR sample department is now

delivering highly specialized
transformers in a matter of days only.
This is a direct result of the increased
demands by our customers for greater
speed in the development of new
designs for military equipment. The
establishmént of this entirely inde-
pendent organization was effected
for the sole purpose of delivering en-
gineering service and sample compo-
nents in the shortest possible time.

The significance of this N-Y-T Service
can be stressed when case histories in
our files (confidential for the present)
show that performance was not
merely fulfilled—but surpassed.

That's what we mean by a ‘new ond
vital service’ . . . a service which has
been personalized to meet your re-
quirements.

One of the thousands
of designs made in
the N-Y-T Service
Department is illus-
trated here; o cus-
tom-designed wunit
suited perfectly to
the circuit and the
application. Inquiries
invited.

NEW YORK
TRANSFORMER
COMPANY

28 WAVERLY PLACE NEW YORK, N. Y.
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The stroboscopic clock is for comparison of inte-
grated oscillator frequency with radio time signals.
The hand on the dial at the left indicates seconds;
the two hands at the right indicate tenths and
thousandths of scconds. The received time sigral
ilashics a stroboscopic lamp, which arrests the motion
of the tenth-and thousandths-seconds hands once
cach second. The precision of reading is about
0.0002 second, which is equivalent, to approximately
two parts in one billion for a twenty-four-hour in-
terval. Variations in radio-time-signal transmission,
of course, make it impossible to utilize this pre-
cision completely.

PRIMARY STANDARD, OF FREQUENGY
ety Y

e

 1te30 g LFYREY

Note the recording panels which show the beats be-
tween pairs of oscillators. The deviation from a
vertical line is a mecasure of the variation in fre-
quency of one oscillator with respect to the other, as
indicated by the scale at the bottom of the chart. The
precision of reading can be increased or decreased if
desired. Beats are recorded between each of four 03-
cillators and a commor. reference oscillator. If all
beat records show identical deviations, the reference
oscillator is drifting, while if only one line devialtes,
the drift is in the oscillator being measured.

Above the recorder are counters which indicate the
time in scconds for a predetermined number of beats,

%8 dolag 4k i »

.
-

THE MASTER STANDARD
OF rnsoutm &

\

Nearly twenty years ago, the General Radio Company started a
program of rzsearch and development in the field of frequency
standardization, which has produced many general-purpose and
specialized frequency measuring instruments for the world’s civil
and military communication systems.

The center of this research program is the master primary stand-
ard of frequercy shown here, which supplies standard frequencies
for the calibration of General Radio instruments and for measure-
ments in the General Radio laboratories. Consisting of five quartz-
crystal-controlled oscillators, with means for timing and inter-
comparing their frequencies, this standard is far more accurate
than present-lay commercial requirements. In addition to the
frequency standard itself, the racks shown in the photograpk
include experimental equipment in which new circuits and methods
are proved before their incorporation into commercial instruments.

To implement the production of military radio equipment.
General Radio frequency measuring instruments are now more
important than ever before. Their continued reliability and accu-
racy are assured by this master standard and the unceasing research
program assoc ated with it.

GENERAL RADIO COMPANY - Cambridge, Massachusetts
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BEAM POWER

AMPLIFIER

[ B Y

MANY ADDITIONAL

HOURS OF LIFE

IBECAUSE OF EXCLUSIVE RCA DESIGN IMPROVEMENTS

RCA engineering scores again—this time with manufacturing
improvements which make it possible for the famous RCA-
828 Beam Power Amplifier to deliver its 150 watts® with
oaly 2.1 watts of driving power many hours longer than
heretofore.

Chief among the improvements has been the incorporation
of the RCA zirconium-coated molybdenum anode in this
popular tube. Actual service tests over a long period have
proved that this construction change increases the life of the
tube several fold!

Ordinarily, such a change might well warrant a substantial
boost in the performance ratings of a tube—but not under
war conditions. Longer and still longer tube life now looms
far more essential than high “peak” performance. Thus,
always conservatively rated in line with RCA practice, the
RCA-828 now comes to you with a safety factor several times
greater than ever before—just as similar improvements in
other RCA Transmitting Tube types have been reflected, not
in spectacular rating increases, but in terms of making the
tubes perform better and lasting longer at the ratings at which
you are already accustomed to using them.

RADIO CORPORATION OF AMERICA
RCA Victor Division, Camden, N. J.

RATINGS

FILAMENT VOLTAGE, 10 YOLTS SCREEN VOLTAGE, 400 VOLTS, MAX.*?
FILAMENT CURRENT, 3.25 AMPERES PLATE DISSIPATION, 70 WATTS,

PLATE VOLTAGE, 1250 VOLTS, MAX.* MAX.*
[ T

*CCS rating for class C felegraph service.
vl-.“ K 1.‘.‘.""“.

HOW TO MAKE YOUR TUBES LAST LONGER

This valuable booklet, based on RCA Transmit-
ting Tube 1dver(lsmg of the past year, contains
dozens of helpful tips on getting maximum life
from your old tubes. Get your copy today ... free.
Address: Radio Corporation of America, Com-
mercial Engineering Section, Harrison, N. J.
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